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Audience

Organization of this guide

Preface

The Orbix Code Generation Toolkit is a flexible development tool that can
help you become more productive right away by automating many repetitive
coding tasks.

The toolkit contains an Interface Definition Language (IDL) parser, i dI gen,
and ready-made applications, or genies, that can generate Java or C++
code from CORBA IDL files automatically. The toolkit also contains libraries
of useful commands that let you develop your own genies.

This guide is aimed at developers of Orbix applications. Before reading this
guide, you should be familiar with the Object Management Group IDL, the
C++ or Java language, and the Tcl scripting language.

This guide is divided into four parts and appendices:

Part | Using the Toolkit

Provides an overview of the Orbix code generation toolkit and describes its
constituent components. This part describes how to run the demonstration
genies bundled with the toolkit.

Part Il Developing Genies

Offers an in-depth look at the Orbix code generation toolkit and shows how
to develop genies that are tailored to your own needs.

Part Ill C++ Genies Library Reference

Provides a comprehensive reference to the library commands that you can
use in your genies, to produce C++ code from CORBA IDL files.

xiii



PREFACE

Additional resources

Typographical conventions

Xiv

Part IV Java Genies Library Reference

Provides a comprehensive reference to the library commands that you can
use in your genies, to produce Java code from CORBA IDL files.

Appendices

Provide reference material on configuration options, command libraries, the
IDL parser, and configuration file grammar.

The IONA knowledge base (http://www.iona.com/support/knowledge base/
index.xml) contains helpful articles, written by IONA experts, about the
Orbix and other products. You can access the knowledge base at the
following location:

The IONA update center (http://www.iona.com/support/updates/index.xml)
contains the latest releases and patches for IONA products:

If you need help with this or any other IONA products, contact IONA at
suppor t @ona. com Comments on IONA documentation can be sent to
docs-support@iona.com .

This guide uses the following typographical conventions:

Constant width Constant width (courier font) in normal text
represents portions of code and literal names of items
such as classes, functions, variables, and data
structures. For example, text might refer to the
QOCRBA: : (oj ect class.

Constant width paragraphs represent code examples
or information a system displays on the screen. For
example:

#i ncl ude <stdio. h>


mailto:support@iona.com
http://www.iona.com/support/knowledge_base/index.xml
http://www.iona.com/support/updates/index.xml

[talic

PREFACE

Italic words in normal text represent emphasis and
new terms.

Italic words or characters in code and commands
represent variable values you must supply, such as
arguments to commands or path names for your
particular system. For example:

% cd /users/your_name

Note: Some command examples may use angle
brackets to represent variable values you must
supply. This is an older convention that is replaced
with jtalic words or characters.

Keying conventions This guide may use the following keying conventions:

No prompt

%

[1]

{3}

When a command’s format is the same for multiple
platforms, a prompt is not used.

A percent sign represents the UNIX command shell
prompt for a command that does not require root
privileges.

A number sign represents the UNIX command shell
prompt for a command that requires root privileges.

The notation > represents the DOS or Windows
command prompt.

Horizontal or vertical ellipses in format and syntax
descriptions indicate that material has been
eliminated to simplify a discussion.

Brackets enclose optional items in format and syntax
descriptions.

Braces enclose a list from which you must choose an
item in format and syntax descriptions.

A vertical bar separates items in a list of choices
enclosed in { } (braces) in format and syntax
descriptions.

XV
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Part |
Using the Toolkit

In this part This part contains the following chapters:

Overview of the Code Generation Toolkit page 3

Running Demonstration Genies page 7







Overview

In this chapter

CHAPTER 1

Overview of the
Code Generation
Toolkit

The Orbix Code Generation Toolkit is a powerful development
tool that can automatically generate code from IDL files.

The code generation toolkit offers ready-to-run genies that generate code
from IDL files. You can use this code immediately in your development
project. Used in this way, the toolkit can dramatically reduce the amount of
time for development.

You can also use the code generation toolkit to write your own code
generation scripts, or genies. For example, you can write genies to generate
C++ or Java code from an IDL file, or to translate an IDL file into another
format, such as HTML, RTF, or LaTeX.

This chapter contains the following sections:

IDL Compiler Architecture page 4

Code Generation Toolkit Architecture page 5
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IDL Compiler Architecture

Components of an IDL compiler As shown in Figure 1, an IDL compiler typically contains three
sub-components. A parser processes an input IDL file and constructs an
in-memory representation, or parse tree. The parse tree can be queried to
obtain arbitrary details about IDL declarations. A back end code generator
then traverses the parse tree and generates C+ + or Java stub code.

IDL compiler

: oL : : . " | Back-end | .
. . : . > code —_
. | Parser | . . . - | generator | I

Stub-code files

Figure 1: Standard IDL Compiler Components



Code Generation Toolkit Architecture

Code Generation Toolkit Architecture

The idigen executable

Code Generation Toolkit
components

At the heart of the code generation toolkit is the i dI gen executable. It uses
an IDL parser and parse tree, but instead of a back end that generates stub
code, the back end is a Tcl interpreter. The core Tcl interpreter provides the
normal features of a language, such as flow-control statements, variables
and procedures.

As shown in Figure 2, the Tcl interpreter inside i dI gen is extended to
manipulate the IDL parser and parse tree with Tcl commands. This lets you
implement a customized back end, or genie, as a Tcl script.

ST S R
> | Parser | > . —> | Interpreter | T

TCI T @
Library

Generated files

Figure 2: Code Generation Toolkit Components

The code generation toolkit consists of three components:

® Theidl gen executable, which is the engine at the heart of the code
generation toolkit.



CHAPTER 1 | Overview of the Code Generation Toolkit

® A number of pre-written genies that generate useful starting point code
for Orbix applications, and perform other tasks. You can use these
bundled genies straight away, without any knowledge of Tcl. For
information on how to run the pre-written genies, refer to the Orbix
2000 Programmer’s Guide.
The Tcl source code for the pre-written genies can be used as a basis
for writing your own genies.

®  Tcl libraries that you can use to write your own genies. For example, a
library is provided that maps IDL constructs to their C++ equivalents.



In this chapter

CHAPTER 2

Running
Demonstration
Genies

Some ready-to-run genies are bundled with the code
generation toolkit. This chapter describes the demo genies.
For information about using the C+ + and Java genies, see the
Orbix 2000 Programmer’s Guide.

This chapter contains the following sections:

Orbix Genies page 8

The stats.tcl Genie page 10
The idI2html.tcl Genie page 12
Supplying Command-Line Options page 14
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Orbix Genies

Genie categories

General Genie Syntax

Locating Genies

Bundled genies can be grouped into the following categories:

®*  Demo genies

.

.

stats.tcl provides statistical analysis of an IDL file's content.
idl2htm.tcl converts IDL files into HTML files.

®  Orbix C++ genies

.

.

cpp_poa_geni e. tcl generates code for Orbix from an IDL file.

cpp_poa_op. t cl generates code for new operations from an IDL
interface.

®  Orbix Java genies

.

.

j ava_poa_geni e. tcl generates code for Orbix from an IDL file.
java_randomtcl creates a number of functions that generate
random values for all the types present in an IDL file.
java_print.tcl creates a number of functions that can display
all the data types present in an IDL file.

In general, you can run a genie through the i dl gen interpreter like this:

idlgen genie-nane [options]... target-idl-file[...]

The i dl ge
directories

n executable locates the specified genie file by searching a list of
. The list of directories comprises a list of default directories and

the list of directories specified by i dl gen. geni e_sear ch_pat h in the

i dl gen. cf
page 388.

g configuration file. See “General Configuration Options” on

You can alter the geni e_sear ch_pat h configuration setting to include other

directories
you can pl

in the search path. For example, if you write your own genies,
ace them in a separate directory and add this directory to

i dl gen. geni e_sear ch_pat h.



Orbix Genies

Listing Genies The i dl gen executable provides a command-line option that lists all genies
that are on the search path. For example:

idlgen -1list

avai l abl e genies are. ..

cpp_poa_equal . tcl cpp_poa_random tcl list.tcl
cpp_poa_geni e. tcl id2htm.tcl stats.tcl
cpp_poa_op. tcl j ava_poa_geni e. tcl
cpp_poa_print.tcl java_print.tcl

You can also qualify the -1i st option with a filter argument. The filter
argument displays only the genies whose names contain the specified text.
For example, the following command shows all genies whose names contain
the text cpp:

idlgen -list cpp
mat ching genies are. ..

cpp_poa_equal . tcl cpp_poa_op. tcl cpp_poa_random tcl
cpp_poa_geni e. tcl cpp_poa_print.tcl
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The stats.tcl Genie

Overview

Example

Processing

10

The stats. tcl genie provides a number of statistics, based on an IDL file’s
content. It prints out a summary of how many times each IDL construct
(such as interface, operation, attribute, struct, union, nodul e)
appears in the specified IDL files.

The following is an example of running the stats. tcl genie:
idlgen stats.tcl bank.idl

statistics for 'bank.idl’

const decl arati ons
types in total

0 nodul es

5 i nterfaces

7 operations (1.4 per interface)

9 paraneters (1.28571428571 per operation)

3 attributes (0.6 per interface)

0 sequence typedefs

0 array typedefs

0 typedef (not including sequences or arrays)
0 struct

0 fields inside structs (0O per struct)

0 uni ons

0 branches insi de unions (0 per union)

1 excepti ons

1 fields inside exceptions (1.0 per exception)
0 enum types

0

5

The stats. tcl genie only processes the constructs it finds in the IDL file. It
ignores #i ncl ude statements. Supply the command-line option -include to
recursively process all included IDL files.

For example, the IDL file bank. i dI includes the account.idl IDL file. You
can get statistics from both account.idl and bank.idl files using the
following command:

idl gen stats.tcl -include bank.idl



The stats.tcl Genie

This genie serve two purposes:

®  Provides objective information that can help estimate the time required
to implement some task, based on the IDL.
®  Shows how to write genies that process IDL files.

11
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The idI2html.tcl Genie

Overview Theidl 2htm . tcl genie converts an IDL file to an equivalent HTML file.
Example Given the following IDL:
/1 1D

interface bank {

exception reject {
string reason;

i

account newAccount (in string nane)
rai ses(reject);

voi d del et eAccount (i n account a)
rai ses(reject);

¥
You can convert this IDL file to HTML as follows:

id gen idl 2htm.tcl bank.idl

i dlgen: creating bank. htmn
This yields the following HTML output:

/] HTM
interface bank {
exception reject {
string reason;
IE
account newAccount (
in string nane)
rai ses (bank::reject);
voi d del et eAccount (
in account a)
rai ses (bank::reject);
}; /1 interface bank

Hypertext links resolve to the definition of the specified type. For example,
clicking on account invokes the account interface definition.

12



The idI2html.tcl Genie

You can set defaul t. htm . file_ext in theidl gen. cf g configuration file in
order to specify the file extension preferred by your web browser—typically,
htm or ht m

13
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Supplying Command-Line Options

Specifying command-line options

Preprocessor Options

Verbosity Options

14

Bundled genies share several command-line options. To list all available
options, supply the -h (help) option. For example:

idlgen idl2htm.tcl -h

usage: idlgen idl2htm.tcl [options] [file.idl]+
options are:

-l <directory> Passed to preprocessor

- D<namre>[ =val ue] Passed to preprocessor
-h Prints this hel p nessage
-V ver bose node

-s silent node

Before the i dI gen interpreter parses an IDL file, it sends the IDL file through
an IDL preprocessor. The IDL preprocessor is similar to the well-known C,
and C++ preprocessors.

Two command-line options let you pass information to the IDL

preprocessor:

-1 Specifies the include path for the preprocessor. For example:
idigenid 2htm.tcl -I/inc -1../std/inc bank.idl

-D  Defines additional preprocessor symbols. For example:
idlgen idl2htm.tcl -1/inc -DDEBUG bank. i dl

Arguments that contain white space must be enclosed by quotation marks.
For example:

idligen id 2htm.tcl -1"/ProgramFiles" bank.idl

Two command-line options determine whether or not the genies run in
verbose or silent mode.
-V Selects verbose mode. For example:

idlgen idl2htm.tcl -v bank.idl

i dlgen: creating bank.htm



Supplying Command-Line Options

-s Selects silent mode. For example:
idlgenidl2htm.tcl -s bank.idl

The default setting is determined by the def aul t. al | . want _di agnosti cs

value in the i dl gen. cf g configuration file. If set to yes, Orbix defaults to
verbose mode. If set to no, Orbix defaults to silent mode.

15
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In this part This part contains the following chapters:
Basic Genie Commands page 19
Processing an IDL File page 33
Configuring Genies page 65
Developing a C++ Genie page 85
Developing a Java Genie page 127
Using the C++ Print and Random Utility Libraries page 167
Using the Java Print and Random Utility Libraries page 183
Further Development Issues page 203







Overview

In this chapter

CHAPTER 3

Basic Genie
Commands

This chapter discusses some basic genie commands that are
used to include other genie scripts and produce output text.

As described in “Code Generation Toolkit Architecture” on page 5, the

i dl gen interpreter provides a set of built-in commands that extend Tcl.
Genies are Tcl scripts that use these extensions in parallel with the basic Tcl
commands and features. These extensions allow you to parse IDL files easily
and generate corresponding code to whatever specification you require.

To develop your own genies, you must be familiar with two languages: IDL
and Tcl. You must also be familiar with the required output language and
with the IDL mapping specification for that language.

The following topics are covered in this chapter:

Hello World Example page 20.
Including Other Tcl Files page 22.
Writing to a File page 24.
Embedding Text in Your Application page 26.
Table on page 30.

19
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Hello World Example

The idigen interpreter

Hello World Tcl Script

Adding Command Line Arguments

20

The i dl gen interpreter processes Tcl scripts in the same way as any other
Tcl interpreter. Tcl script files are fed into it and i dI gen outputs the results
to the screen or to a file.

The i dl gen interpreter can only process Tcl commands stored in a script
file. It does not have an interactive mode.

Note: Although i dl gen is a Tcl interpreter, the common Tcl extensions,
such as Tk or Expect, are not built in. You cannot use i di gen to execute a
Tk or Expect script.

Consider this simple Tcl script:

# Tcl
puts "Hello, Wrld"

Running this through the i dI gen interpreter gives the following result:

id gen hello.tcl

Hello, Wrld

The i dl gen interpreter adheres to the Tcl conventions for command-line
argument support. This is demonstrated in the following script:

# Tcl

puts "argvO is $argv0"

puts "argc is $argc"

foreach item $argv {
puts "Hello, $itent

}

Running this through i dI gen yields the following results:



Hello World Example

idlgen argunents.tcl Fred Joe Mary

argv0 is argunents.tcl

argc is 3

Hello, Fred
Hel I o, Joe
Hell o, Mary

21
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Including Other Tcl Files

Overview

The source Command

The smart_source Command

22

The i dl gen interpreter provides two alternative commands for including
other Tcl files into your genie script:

®  The source command.
® The smart_source command.

Standard Tcl has a command called sour ce. The source command is
similar to the #i ncl ude compiler directive used in C++ and allows a Tcl
script to use commands that are defined (and implemented) in other Tcl
scripts. For example, to use the commands defined in the Tcl script
foobar. tcl you can use the sour ce command as follows (the C+ +
equivalent is given, for comparison):

# Tcl
source foobar.tcl

Il C++
#i ncl ude "foobar. h"

The sour ce command has one limitation compared with its C++
equivalent: it has no search path for locating files. This requires you to
specify full directory paths for other Tcl scripts, if the scripts are not in the
same directory.

To locate an included file, using a search path, i dl gen provides an
enhanced version of the sour ce command, called smart _sour ce:

# Tcl
smart_source “nyfunction.tcl"
nyfunction "I can use you now'

Note: The search path is given in the i dl gen. geni e_sear ch_pat h item in
the i dl gen. cf g configuration file. For more details, see “General
Configuration Options” on page 388.



Including Other Tcl Files

The smart _sour ce command provides the following advantages over the
simpler sour ce command:

It locates the specified Tcl file through a search path. This search path
is specified in the i dI gen configuration file and is the same one used
by i dl gen when it looks for genies.

It has a built-in preprocessor for bilingual files. Bilingual files are
described in the section “Embedding Text Using Bilingual Files” on
page 27.

It has a pragma once directive. This prevents repeated sourcing of
library files and aids in overriding Tcl commands. This is described in
“Re-Implementing Tcl Commands” on page 210.

23
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Writing to a File

Alternatives to put s

Example

24

Tcl scripts normally use the put s command for writing output. The default
behavior of the puts command is to:

®  Print to standard output.
®  Print a new line after its string argument.

Both behaviors can be overridden. For example, if the output is to go to a
file and no new line character is to be placed at the end of the output, you
can use the puts command as follows:

# Tcl
puts -nonew i ne $sonme _file id "Hello, world"

This syntax is too verbose to be useful. Genies regularly need to create
output in the form of a text file. The code generation toolkit provides utility
functions to create and write files that provide a more concise syntax for
writing text to a file.

The utility functions are located in the std/ out put . tcl script. To use them
you must use the smart _sour ce command.

The following example uses these utility commands:

# Tcl

snmart_source "std/output.tcl"
set class_nane "testd ass"
set base_name "based ass"

open_out put _file "exanpl e. h"
output "class $class_nane : public virtual "
out put "$base_nane\ n"

out put "“{\n"

out put " public:\n"

out put " ${cl ass_nane}() {\n"

out put " cout << \"$cl ass_nane CTCR"“;\n"
out put " n"

output "};\n"

close_output _file



Commands for creating a file

Writing to a File

When this script is run through the i dl gen interpreter, it writes a file,
exanpl e. h, in the current directory:

i dl gen codegen. tcl

idlgen: creating exanple.h
The contents of this file are:
class testdass : public virtual based ass
{
public:
testdass() {
cout << "testd ass CICR';

}

Note: Braces are placed around the cl ass_nane variable, so the Tcl
interpreter does not assume $cl ass_nane() is an array.

Table 1 shows the three commands that are used to create a file.

Table 1: Creating a File

Command Result

open_out put_file filenanme Opens the specified file for writing.
If the file does not exist, it is
created. If the file exists, it is
overwritten.

output string Appends the specified string to the
currently open file.

close_output_file Closes the currently open file.
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Embedding Text in Your Application

Overview

Embedding Text in Braces
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Although the out put command is concise, the example in “Writing to a File”
on page 24 is not easy to read. The number of output commands tends to

obscure the structure and layout of the code being generated. It is better to
place code in the Tcl script in a way that allows the layout and structure to
be retained, while allowing the embedding of commands and variables.

The i dl gen interpreter allows a large block of text to be quoted by:
®  Embedding text in braces.

®  Embedding text in quotation marks.

® Embedding text using bilingual files.

Using braces allows the text to be placed over several lines:

# Tcl

snmart_source "std/output.tcl"
set class_nane "testd ass"
set base_name "based ass"

open_out put _file "exanpl e. h"
out put {
class $class_nanme : public virtual $base_nane
{
public:
${cl ass_nane} () {
cout << "$cl ass_nane CTCR';
}
b}
Running this script through idlgen results in the foll ow ng
exanmpl e.h file:
class $class_nanme : public virtual $base_nane
{
public:
${cl ass_nane} () {
cout << "$cl ass_nane CTCR';

}



Embedding Text in Quotation
Marks

Embedding Text Using Bilingual
Files

Embedding Text in Your Application

This code is easier to read than the code extract shown in “Writing to a File”
on page 24. It does not, however, allow you to substitute variables.

The second approach is to provide a large chunk of text to the out put
command using quotation marks:

# Tcl

smart_source “std/output.tcl"
set class_nane "testd ass"
set base nane "based ass"

open_out put _file "exanpl e. h"
out put "
class $class_nane : public virtual $base nane
{
publ i c:
${cl ass_nane} () {
cout << \"$cl ass_name CTCR";
}
Be®
close_output_file
Running this script through the idligeninterpreter results in the
foll owing exanple. h file:
class testdass : public virtual based ass
{
public:
testdass() {
cout << "testd ass CTCR';
}
b

This is much better than using braces because the variables are substituted
correctly. However, a disadvantage of using quotation marks is that you
must remember to prefix embedded quotation marks with an escape
character:

cout << \"$class_name CTCR";

A bilingual file contains a mixture of two languages: Tcl and plain text. A
preprocessor in the i di gen interpreter translates the plain text into out put
commands.
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In the following example, plain text areas in bilingual scripts are marked
using escape sequences. The escape sequences are shown in Table 2.

# Tcl

smart _source "std/output.tcl"
open_out put_file "exanpl e. h"
set class_nane "testd ass"
set base_name "based ass"

[***
cl ass @cl ass_nane@: public virtual @base_nane@
{
publ i c:
@cl ass_nane@) {
cout << "@scl ass_name@CICR';

}
}
***]

close_output_file

Table 2: Bilingual File Escape Sequences

Escape Sequence Use
[*** To start a block of plain text.
*xx] To end a block of plain text.
@vari abl e@ To escape out of a block of plain

text to a variable.

@nested command] @ To escape out of a block of plain
text to a nested command.

Compare this with the example in “Embedding Text in Braces” on page 26
that uses braces; the bilingual version is easier to read and substitutes the
variables correctly.

28



Syntax Notes

Embedding Text in Your Application

It is much easier to write genies using bilingual files, especially if you have a
syntax-highlighting text editor that uses different fonts or colors to
distinguish the embedded text blocks of a bilingual file from the surrounding
Tcl commands. Bold font is used throughout this guide to help you
distinguish text blocks.

Note: Bilingual files normally have the extension . bi . This is not
required, but is the convention used by all the genies bundled with the
code generation toolkit.

® To print the @symbol inside a textual block use the following syntax:

# Tcl
set at "@

[***

suppor t @at @ona. com

. ***]

®  Similarly, if you want to print [*** or ***] in a file, print it in two parts
so it is not treated as an escape sequence.

®  The bilingual file preprocessor does not understand standard comment
characters, such as #. For example, you cannot do the following:

# Tcl
#[***
#sonme text here
#***]

Instead, use an i f statement to disable the plain text block:

# Tcl
if {0} {

[***

sone text here

***]

}

29
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Debugging and the bi2tcl Utility

Overview Debugging a bilingual file can be awkward. The i dlI gen interpreter reports a
line number where the problem exists but because the bilingual file has
been altered by the preprocessor, this line number may not correspond to
where the problem actually lies.

The bi 2t cl utility helps you avoid this problem by replacing embedded text
in a bilingual file with out put commands, and generating a new but
semantically equivalent script. This can be useful for debugging purposes
because it is easier to understand runtime interpreter error messages with
correct line numbers.

Example If you run the bilingual example from “Embedding Text Using Bilingual
Files” on page 27 through bi 2t cl, a new file is created with out put
commands rather than the plain text area:

bi 2t cl codegen. bi codegen.tcl
The contents of the codegen. tcl file are:

# Tcl

snmart_source "std/output.tcl”
open_out put_file "exanpl e. h"
set class_nane "testd ass"
set base_name "based ass"
output "class ";

out put $cl ass_nane;

output " : public virtual "“;
out put $base_nare;
out put "\n";

output "“\{\n";

output " public:\n";

out put " "

out put $cl ass_nane;

output "() \{\n";

out put " cout << \"";
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out put $cl ass_nane;
output " CTOR";\n";
out put " \}\n";
output "\}\n";

cl ose_output_file

The corresponding . bi and .tcl files are different in size. If a problem
occurs inside the plain text section of the script, the interpreter gives a line
number that, in certain cases, does not correspond to the original bilingual
script.
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In this chapter

CHAPTER 4

Processing an IDL
File

The IDL parser is a core component of the code generation
toolkit. It allows IDL files to be processed into a parse tree and
used by the Tcl application.

This chapter describes how the i di gen interpreter parses an IDL file and
stores the results as a tree. This chapter details the structure of the tree and
its nodes, and demonstrates how to build a sample IDL search genie,
idligrep.tcl. Appendix C on page 409 provides a reference to the
commands discussed in this chapter.

This chapter covers the following topics: .

IDL Files and idlgen page 34
Traversing the Parse Tree with contents page 52
Recursive Descent Traversal page 58
Processing User-Defined Types page 61
Recursive Structs and Unions page 62
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IDL Files and idlgen

Parsing IDL

Parsing Example

Parsing the IDL File

34

The IDL parsing extension provided by the i dI gen interpreter gives the
programmer a rich API that provides the mechanism to parse and process
an IDL file with ease. When an IDL file is parsed, the output is stored in an
internal format called a parse tree. The contents of this parse tree can be
manipulated by a genie.

Consider the following IDL, from fi nance. i dl :

/] 1DL
interface Account {
readonly attribute | ong account Nunber;
readonly attribute float bal ance;
voi d makeDeposit(in float anount);
ik
interface Bank {
Account newAccount () ;
i

Processing the contents of this IDL file involves two steps:

Step Action

1 | Parsing the IDL file.

2 | Traversing the parse tree.

The built-in i dl gen command, i dl gen_parse_i dl _fil e, provides the
functionality for parsing an IDL file. It takes two parameters:

®  The name of the IDL file.

® (optional) A list of preprocessor directives that are passed to the IDL
preprocessor.




Traversing the Parse Tree

IDL Files and idlgen

For example, you can use this command to process the finance.idl IDL
file.

# Tcl
if {![idlgen_parse_ idl _file "finance.idl"]}{
exit 1

}

...# Continue with the rest of the application

If the IDL file is successfully parsed, the genie then has an internal
representation of the IDL file ready for examination.

Note: Warning or error messages that are generated during parsing are
printed to standard error. If parsing fails, i dl gen_parse_i dl _fil e returns
0 (false).

After an IDL file is processed successfully by the parsing command, the root
of the parse tree is placed into the global array variable $i dl gen(root).
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Example

36

The parse tree is a representation of the IDL, where each node in the tree
represents an IDL construct. For example, parsing the fi nance. i dl file
forms the tree shown in Figure 3.

$i dl gen(root)
(finance.idl)

interface interface
(Account) (Bank)
attribute attribute operation operation
(bal ance) (account Nurber)  ( makeDeposi t) (newAccount )
ar gunent
(anount)

Figure 3: The Finance IDL File’s Parse Tree

A genie can invoke commands on a node to obtain information about the
corresponding IDL construct or to traverse to other parts of the tree related
to the node on which the command was performed.

Assume that you have traversed the parse tree and have located the node
that represents the bal ance attribute. You can determine the information
associated with this node by invoking commands on it:

# Tcl
set type_node [ $bal ance_node type]
puts [$type_node | _nane]

> f| oat



IDL Files and idlgen

This example uses the t ype node command, which returns a node that
represents the attribute type. The type command is specific to attri bute

nodes. The I _nane node command, which obtains the local name, is
bcommon to all nodes.

Note: The parse tree incorporates the contents of all included IDL files, as
well as the contents of the parsed IDL file.

You can use theis_in_main_fil e node command to find out whether a

construct came from the parsed IDL file (as opposed to one of the included
IDL files):

# Tcl

. # Assune interface_node has been initialised
set name [$interface_node |_nane]
if {![$interface node is_in main file]} {
puts "$nanme is in the main file"
} else {

puts "$nane is not in the nain file"

}

The Tcl script generates the following output:

Account is inthe main file
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Parse Tree Nodes

Node types

Common node commands

Type-specific node commands
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When creating the parse tree, i dl gen uses a different type of node for each
kind of IDL construct. For example, an interface node is created to represent
an IDL interface, an operation node is created to represent an IDL operation
and so on. Each node type provides a number of nhode commands.

Some node commands, such as the local name of the node, are common to
all node types:

# Tcl
puts [$operation_node | _name]

The Tcl script generates the following output:

newAccount

Some commands are specific to a particular type of node. For example, a
node that represents an operation can be asked what the return type of that
operation is:

# Tcl
set return_type_node [$operation_node return_type]
puts [$return_type_node |_nane]

The Tcl script generates the following output:

Account
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The different types of node are arranged into an inheritance hierarchy, as

shown in Figure 4.

node
any — sco|pe — field
char — A I— union_branch
octet — |— argument
float —| |— attribute
double — — module — const
short — — interface — typedef
ushort — — operation — enum_val
long —| — struct — array
ulong — — exception — sequence
boolean —| — union — string
longlong — — enum |— interface_fwd
ulonglong — — value — wstring
longdouble — I— initializer — fixed
wchar —| — abstract_interface — fixed_const
TypeCode —| — native
NamedValue — |— state_member
Principal — I— value_box
Object — — value_fwd
ValueBase — — abstract_interface_fwd

Figure 4: Inheritance Hierarchy for Node Types

New commands Types in boldface define new commands. For example, the fi el d node type
inherits from the node node type, and defines some new commands,
whereas the char node type also inherits from the node node type, but does
not define any additional commands.

Abstract nodes The following two abstract node types do not represent any IDL constructs,
but encapsulate the common features of certain types of node:

® node
®  scope
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The node Abstract Node

Overview Every node type inherits node commands. These commands can be used to
find out about the common features of any construct.

Note: Tcl is not an object-oriented programming language, so these node
objects and their corresponding commands are described with a
pseudo-code notation.

Definition of node Here is a pseudo-code definition of the node abstract node:

cl ass node {

string node_t ype()
string | _nane()

string s_name()
list<string> s_name_list()
string file()

i nt eger l'ine()

bool ean is_in_main_file()

Note: This is a partial definition of the node abstract node. For a
complete definition, see “IDL Parse Tree Nodes” on page 410.

Node commands Two commonly used commands provided by the node abstract node are:
® | _nane(), which returns the name of the node.
® file(), which returns the IDL file in which this node appears.
All node types inherit directly or indirectly from this abstract node. For
example, the ar gument node, which represents an operation argument,
inherits from node. It supplies additional commands that allow the

programmer to determine the argument type and the direction modifier (i n,
i nout , or out ).
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Here is a pseudo-code definition of the ar gunent node type:

class argurment : node {
node type()
string direction()

}

Assume that, in a genie, you have obtained a handle to the node that
represents the argument highlighted in this parsed IDL file:

/1 1DL

interface Account {
readonly attribute | ong account Nunber;
readonly attribute float bal ance;

voi d nmakeDeposit(in float anount);

Ik

The handle to the anount argument is placed in a variable called

ar gurrent _node. To obtain information about the argument, the Tcl script
can use any of the commands provided by the abstract node class or by the
argument class:

# Tcl

. # Sone code to | ocate argunent_node
puts "Node type is '[$argunment _node node_type]’"
puts "Local nane is ’[$argunent_node | _name]’"
puts "Scoped name is ’[$argument _node s_nane]’ "
puts "File is '[$argunment _node file]’"
puts "Appears on |line '[$argunment_node |ine]’ "
puts "Direction is '[$argurment _node direction]’"

Run the i dI gen interpreter from the command line:

idl gen argunents.tcl

Node type is 'argunent’

Local nane is ’amount’

Scoped nane is ' Account:: makeDeposit: : amount’
File is '"finance.idl’

Appears on line '5

Drectionis 'in
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The scope Abstract Node

Overview

42

The other abstract node is the scope node. The scope node represents
constructs that have scoping behavior—constructs that can contain nested
constructs. The scope node provides the commands for traversing the parse
tree.

For example, a nodul e construct can have i nt er f ace constructs inside it. A
node that represented a nodul e would therefore inherit from scope rather
than node.

Note: The scope node inherits from the node abstract node.

Here is a pseudo-code definition of the scope abstract node:

cl ass scope : node {

node | ookup(string nane)

|'i st <node> cont ent s(
list<string> constructs_wanted,
function filter_func=true_func)

|'i st <node> rcont ent s(
list<string> constructs_wanted,
list<string> recurse_into,
function filter_func=true_func)

}

The i nterface and nodul e constructs are concrete examples of node types
that inherit from the scope node. An i nt erf ace node type inherits from
scope and extends the functionality of the scope node by providing a
number of additional commands. These additional commands allow you to
determine which interfaces can be inherited. They also permit you to search
for and determine the ancestors of an interface.

The pseudo-code definition of the i nt er f ace node is:

class interface : scope {

|'i st <node> i nherits()
|'i st <node> ancest or s()
| i st <node> acont ent s()



Locating Nodes with contents and
rcontents

Parse Tree Nodes

To locate a node, a search command can be performed on an appropriate
scoping node (in this case the root of the parse tree is used, as this is the
primary scoping node that most searches originate from):

# Tcl
if {![idlgen_parse_ idl file "finance.idl"]} {
exit 1
}
set node [$idl gen(root) |ookup "Account:: bal ance"]

puts [$node | _nane]
puts [$node s_nane]

Run the i dI gen interpreter from the command line:

i dl gen | ookup.tcl

bal ance
Account : : bal ance

The job of the | ookup command is to locate a node by its fully or locally
scoped lexical name.

There are two more scope commands that can be used to locate nodes in
the parse tree:

®  The contents command.

® Thercontents command.

Both of these commands can be used to search for nodes that are contained
within a scoping node.

For example, to get to a list of the i nt er f ace nodes from the root of the
parse tree, you can use the cont ents command:

# Tcl

if {![idlgen_parse_idl _file "finance.idl "]} {
exit

}

set want {interface}

set node_list [$idlgen(root) contents $want]
foreach node $node_list {

puts [$node | _name]
}
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Run the i dI gen interpreter from the command line:
idlgen contents.tcl

Account
Bank

This command allows you to specify what type of constructs you want to
search for, but it only searches for constructs that are directly under the
given node (in this case the root of the parse tree).

The rcont ent s command extends the search so that it recurses into other
scoping constructs.

For example:

# Tcl

if {![idlgen_parse_idl _file "finance.idl "]} {
exit

}

set want {interface operation}
set recurse_into {interface}

set node_list [$idlgen(root) rcontents $want $recurse_into]
foreach node $node |ist {

puts "[$node node_type]: [$node s_nane]"

}

Run the i dI gen interpreter from the command line:
idlgen contents.tcl

interface: Account

oper ation: Account:: makeDeposi t
interface: Bank

operation: Bank::findAccount
oper ation: Bank::newAccount

This small section of Tcl code gives the scoped names of all the i nt erf ace
nodes that appear in the root scope and the scoped names of all the
oper at i on nodes that appear in any i nterf aces.
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The all Pseudo-Node

For both cont ent s and rcont ent s you can use a special pseudo-node name
to represent all of the constructs you want to look for or recurse into. This
name is al I and you use it when you want to list all constructs:

# Tcl
set everynode_in_tree [rcontents all all]

It is now very easy to write a genie that can visit (almost) every node in the
parse tree:

# Tcl

if {![idlgen_parse_idl _file "finance.idl "]} {
exit

}

set node_|ist [$idlgen(root) rcontents all all]
foreach node $node |ist {

puts "[$node node type]: [$node s_nane]"

}

Try running the above script on an IDL file and see how the parse tree is
traversed and what node types exist. Remember to change the argument to
the parsing command to reflect the particular IDL file you want to traverse.

Note: This example genie visits most of the nodes in the parse tree.
However, it will not visit any hidden nodes. See “Visiting Hidden Nodes”

on page 50 for a discussion on how to access hidden nodes in the parse
tree.

45



CHAPTER 4 | Processing an IDL File

Nodes Representing Built-In IDL Types

Nodes that represent the built-in IDL types can be accessed with the | ookup
command defined on the scope node type. For example:

# Tcl

foreach type nane {string "unsigned | ong" char} {
set node [$idlgen(root) |ookup $type name]
puts "M siting the '[$node s_nane]’ node"

}

Run the i dI gen interpreter from the command line:

i dl gen basic_types.tcl

Visiting the 'string’ node
Visiting the 'unsigned | ong’ node
Visiting the 'char’ node

For convenience, the i dI gen interpreter provides a utility command called
idlgen_list_builtin_types that returns a list of all nodes representing the

built-in types. You can use it as follows:

# Tcl
foreach node [idlgen_list_builtin_types] {
puts "M siting the [$node s_nane] node"

}

It is rare for a script to process built-in types explicitly. However, nodes
representing built-in types are accessed during normal traversal of the parse
tree. For example, consider the following operation signature:

/1 1DL
interface Account {

voi d nmakeDeposit(in float anount);
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If a script traverses the parse tree and encounters the node for the amount
parameter, then accessing the parameter’s type returns the node
representing the built-in type f1 oat :

#Tcl
. # Assune paramnode has been initialized

set paramtype [$param node type]
puts "Paraneter type is [$paramtype s_nane]"
Run the i di gen interpreter from the command line:

i dl gen param type.tcl

Parareter type is float
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Typedefs and Anonymous Types

48

Consider the following IDL declarations:

/1 1DL
typedef sequence<| ong> | ongSeq;
typedef |ong | ongArray[ 10] [ 20];

This segment of IDL defines a sequence called | ongSeq and an array called
| ongArray.

The following is a pseudo-code definition of the t ypedef class:

cl ass typedef : node {
node base_type()

IE

The base_t ype command returns the node that represents the t ypedef 's
underlying type. In the case of:

/1 1DL
t ypedef sequence<l ong> | ongSeq;

The base_t ype command returns the node that represents the anonymous
sequence.
When writing i dI gen scripts, you might want to strip away all the layers of

t ypedef s to get access to the raw underlying type. This can sometimes
result in code such as:

# Tcl
proc process_type {type} {

# If "type" is a typdef node then get access to
# the underlying type.

Hemmmem o

set base_type $type

whi | e {[$base_type node_type] == "typedef"} {
set base_type [$base_type base_type]

}
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F -
# Process it based on its raw type
e —cooco==
swi tch [ $base type node_type] {
st ruct { ...}
uni on { ...}
sequence { ...}
array { ...}
def aul t { .}
}

}

The need to write code to strip away layers of t ypedef s can arise frequently.
To eliminate this tedious coding task, a command called t rue_base_t ype is
defined in node. For most node types, this command simply returns the
node directly. However, for t ypedef nodes, this command strips away all
the layers of t ypedef s, and returns the underlying type. Thus, the above
example could be rewritten more concisely as:

# Tcl

proc process_type {type} {
set base_type [$type true_base_type]
swi tch [ $base type node_type] {

st ruct { . }
uni on { ...}
sequence { ...}
array { ...}
def aul t { .}
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Visiting Hidden Nodes
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As mentioned earlier (“The all Pseudo-Node” on page 45), using the al |
pseudo-node as a parameter to the rcont ent s command is a convenient
way to visit most nodes in the parse tree. For example:

# Tcl
foreach node [$idl gen(root) rcontents all all] {

}

However, the above code segment does not visit the nodes that represent:

®  Built-in IDL types such as | ong, short, bool ean, or stri ng.

®  Anonymous sequences Or anonymous arrays.

The al I pseudo-node does not really represent all types. However, it does
represent all types that most scripts want to explicitly process.

It is possible to visit these hidden nodes explicitly. For example, the
following code fragment processes all the nodes in the parse tree, including
built-in IDL types and anonymous sequences and arrays.

# Tcl

set want {all sequence array}

set list [$idlgen(root) rcontents $want all]

set everything [concat $list [idlgen_|ist_builtin_types]]
foreach node $everything {

}
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Other Node Types

Every construct in IDL maps to a particular type of node that either inherits
from the node abstract node or from the scope abstract node. The examples
given have only covered a small number of the IDL constructs that are
available. The different types of node are arranged in an inheritance
hierarchy. For a reference guide that lists all of the node types and available
commands, see “IDL Parse Tree Nodes” on page 410.
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Traversing the Parse Tree with contents

Overview

Searching an IDL File with idlgrep

Development lterations

52

This section discusses how to create i dl grep, a genie that can search an
IDL file, looking for any constructs that match a specified wild card. This
genie is similar to the UNIX grep utility, but is specifically for IDL files.

An example use of the i dl grep genie is to search the finance. i dl for any
construct that begins with an’a’ oran' A :

idligen idlgrep.tcl finance.idl "[A a]*"

Const ruct : interface
Local Nane : Account
Scoped Nane : Account
File : finance.idl
Li ne Nunber : 1

Const ruct ; attribute

Local Nane : account Nurber

Scoped Nane : Account::account Nurber
File : finance.idl

Li ne Nunber : 2

The genie should examine the whole parse tree and look for constructs that
match the wild card criteria specified on the command line. It is limited to
search only for the i nter f ace, operati on, exception, and attribute
constructs.

The i dl grep genie is developed in a series of iterations:

Search Using contents page 53
Search Using rcontents page 54
Complete Search Genie page 55
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Search Using contents

The following is a first attempt at writing the i dI grep genie:

# Tcl
if {![idlgen_parse_idl _file "finance.idl "]} {
exit 1

}

set want {interface operation attribute exception}
set node_list [$idlgen(root) contents $want]
foreach node $node_list {

puts [$node s_nane]

}

Run the i dI gen interpreter from the command line:
id genid grep.tcl

Account
Bank

Using the cont ent s command on the root scope obtains a list of all the
interface, operation, and attribute constructs that are in the root scope
of the finance. i dl file, and the root scope only. This set of results is
incomplete as the search goes no further than the root scope. The next
iteration refines the functionality of the i di grep genie.
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Search Using rcontents

54

The previous Tcl script could be expanded so that it traverses the whole
parse tree using only the cont ents command. However, the rcontents
command enables a more concise solution. The types of construct the genie
is looking for appear only in the nodul e and i nt er f ace scopes, so the genie
only needs to search those scopes.

This information is passed to the rcont ent s command in the following way:

# Tcl
if {![idlgen_parse_ idl file "finance.idl "]} {
exit 1
}
set want {interface operation attribute exception}
set recurse_into {nodul e interface}
set node_|ist [$idlgen(root) rcontents $want $recurse_into]
foreach node $node |ist {
puts "[$node node_type] [$node s_nane]"

}
Run the i dI gen interpreter from the command line:
id genid grep.tcl

interface Account

attribute Account::account Nunber
attribute Account:: bal ance
operation Account : : makeDeposi t
interface Bank

oper ation Bank: : fi ndAccount

oper ati on Bank: : newAccount
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Complete Search Genie

Assume that another requirement for this utility is to allow a user to specify
whether or not the search should consider files in the #i ncl ude statements.
This can be accomplished with code similar to the following:

# Tcl
foreach node [$result_node_list] {
if {![sane_file function $node]} {
continue; # not interested in this node

}

. # Do some processi ng

}

You can code this more elegantly by using a further feature of the rcontent's
command (this feature is also provided by cont ent s). The general syntax of
the rcontent s command invoked on a scope_node scope node is:
$scope_node rcontents node_types scope_types [filter_func]

By passing the optional fi I ter_f unc parameter to the r cont ent s command
the resulting list of nodes can be filtered in-line. The filter_func
parameter is the name of a function that returns either t rue or f al se
depending on whether or not the node that was passed to it is to be added
to the search list returned by rcontent s.

To complete the basic i dl grep genie, the filter_func parameter is added
to the rcontent s command and support is added for the wild card and IDL
file command line parameters:

# Tcl

proc sanme_file function {node} {
return [$node is_in_main_file]

}

if {$argc !'= 2} {
puts "Usage idlgen.tcl <idlfile> <search_exp>"
exit 1

}

set search_for [lindex $argv 1]

if {![idl gen_parse_idl _file [lindex $argv 0]]} {
exit

}
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set want {interface operation attribute exception}

set recurse_into {nodul e interface}

set node_list [$idlgen(root) rcontents $want $recurse_into
sane_file_function]

foreach node $node |ist {
if [string match $search_for [$node | _nane]] {
puts "Construct . [$node node_t ype] "
puts "Local Nane : [$node | _nane] "
puts "Scoped Nane : [$node s_nane]"

puts "File : [$node file]"
puts "Line Nunber : [$node line]"
puts ""

}
Run the completed genie on the fi nance. i dl file:

idlgen idlgen.tcl finance.idl "[A a]*"

Const r uct : interface

Local Nanme : Account

Scoped Nane : Finance:: Account
File : finance.idl

Li ne Nunber : 22

Const r uct : attribute

Local Nanme : account Nunber

Scoped Nane : Finance:: Account: : account Nurber
File : finance.idl

Li ne Nunber : 23

To further test the genie, you can try it on a larger IDL file:
idlgen idlgen.tcl ifr.id "[Aa]*"

Const ruct : attribute

Local Nanme : absol ute_nane

Scoped Name : Cont ai ned: : absol ut e_nane
File ifr.idl

Li ne Nunber : 73

Const r uct : interface
Local Nanme : AliasDef
Scoped Nane : Al iasDef
File cifr.id

Li ne Nunmber : 322
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Const ruct
Local Nane

File

Li ne Nunber :

Const ruct
Local Nane

File

Li ne Nunber :

Traversing the Parse Tree with contents

interface

: ArrayDef
Scoped Nane :

Ar r ayDef
ifr.idl
343

interface

: Attri but eDef
Scoped Nane :

Attri but eDef
ifr.idl
366

The next few chapters extend the ideas shown here and allow better genies
to be developed. For example, i dl grep. tcl could be easily improved by
allowing the user to specify more than one IDL file on the command line or
by allowing further search options to be defined in a configuration file. The
commands that allow the programmer to achieve such tasks are discussed
in Chapter 5 on page 65.
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Recursive Descent Traversal

The main method of traversing an IDL parse tree is to use the scoping nodes
to locate and move to known nodes or known types of node. The previous
examples in this chapter show how a programmer can selectively move
down the parse tree and examine the sections that are relevant to the
genie’s domain. However, a more complete traversal of the parse tree is
needed by some genies.

One such blind, but complete, traversal technique is to use the rcontents
command:

# Tcl
if {![idlgen_parse_idl _file "finance.idl "]} {
exit
}
set node_|ist [$idlgen(root) rcontents all all]
foreach node $node_|ist {
puts "[$node node_type]: [$node s_nane] "

}

This search provides a long list of the nodes in the parse tree in the order of
traversal. However, the traversal structure of the parse tree is harder to
extract because this approach does not allow the parse tree to be analyzed
on a node-by-node basis as the traversal progresses.

Recursive descent is a general technique for processing all (or most) of the
nodes in the parse tree in a way that allows the nodes to be examined as the
traversal progresses. However, before explaining how to use recursive
descent in i dI gen scripts, it is necessary to first explain how polymorphism
is used in Tcl.

Polymorphism in Tcl Consider this short application:

# Tcl
proc eat_vegetables {} {
puts "Eating sone veg"

}

proc eat_neat {} {
puts "Eating sone neat"

}
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Recursive Descent Traversal

foreach item{ meat vegetabl es vegetables } {
eat_$item

}

Run this application through i dI gen:
i dl gen neat veg. tcl

Eating sone neat

Eating sone veg

Eating sone veg

This demonstrates polymorphism using Tcl string substitution.

Polymorphism through string substitution makes it easy to write recursive
descent scripts. Imagine a genie that converts an IDL file into another file
format. The target file is to be indented depending on how deep the IDL
constructs are in the parse tree.

/1 Converted | DL
nodul e aMbdul e

(

interface alnterface

(
)

voi d a(peration()

)

This type of genie is perfect for the recursive descent mechanism. Consider
the key command procedure that performs the polymorphism in this genie:

# Tcl
proc process_scope {scope} {
foreach item[$scope contents all] {
process_[ $i t em node_t ype] $item

}
}

As each scope node is examined it can be passed to the process_scope
command procedure for further traversal. This procedure calls the
appropriate node processing procedure by appending the node type name to

59



CHAPTER 4 | Processing an IDL File

the string process_. So, if a node that represents a module is passed to the
pr ocess_scope procedure, it calls a procedure called process_nodul e. This
procedure is defined as follows:

# Tcl

proc process_nodul e {n} {
output "[indent] nodul e [$m| _nane]\n"
output “(\n"

i ncrement _i ndent _| evel
process_scope $m
decrenent _i ndent _| evel

output “[indent] )"
}

If the module contains interfaces, process_scope then calls a command
procedure called process_i nt er f ace for each interface:

# Tcl

proc process_interface {i} {
out put " [indent] interface [$i |_nane]\n"
output "(\n"

i ncrenent _i ndent _| evel
process_scope $i
decrenent _i ndent _| evel

output “[indent] )"
}

This genie can then start the traversal by simply calling the process_scope
command procedure on the root of the parsed IDL file:

# Tcl
process_scope $i dl gen(root)

This example allows every construct in the IDL file to be examined and still
allows you to be in control when it comes to the traversal of the parse tree.
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Processing User-Defined Types

The idligen_list_builtin_types command returns a list of all the built-in
IDL types. The i dl gen interpreter provides a similar command that returns a
list of all the user-defined IDL types:

idlgen_|list_user_defined types exception

This command takes one argument that should be either excepti on or any
other string (for example, no exceptionor “”). If the argument is except i on
then user-defined exceptions are included in the list of user-defined types
that are returned. If the argument is any string other than except i on, the
user-defined exceptions are not included in the list of user-defined types that
are returned. For example:

# Tcl

foreach type [idlgen_list_user_defined_types "exception"] {
process_[ $type node_t ype] $type

}

Another utility command provided by i dl gen is:
idlgen_list_all_types exception

This command is a simple wrapper around calls to

idlgen list_builtin _types and idl gen_|ist_user_defined_types.
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Recursive Structs and Unions

IDL permits the definition of recursive struct and recursive uni on types. A
struct oruni on is said to be recursive if it contains a member whose type is
an anonymous sequence of the enclosing st ruct or uni on. The following are
examples of recursive types:

struct tree {

| ong dat a;
sequence<tree> chil dren;
ik
uni on wi dget switch(long) {
case 1: string abc;
case 2: sequence<w dget>  Xxyz;
b

Some genies may have to do special-case processing for recursive types.
The i dl gen interpreter provides the following utility commands to aid this
task:

Table 3:  Utility Functions for Special-Case Processing

Command Description

idlgen_is_recursive_type type Returns:
1: if type is a recursive type.
0: if type is not recursive.

For example, this command returns 1 for both
the tree and wi dget types.

i dl gen_i s_recursi ve_nmenber nenber Returns:

1: if menber (a field of a struct or a branch of a
uni on) has a recursive type.

O: if menber does not have a recursive type.

For example, the chi | dren field of the above

tree is a recursive member, but the dat a field is
not.
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Table 3:  Utility Functions for Special-Case Processing

Command Description

i dl gen_l i st_recursive_nenber _types Traverses the parse tree and returns a list of all
the anonymous sequences that are used as types
of recursive members. For the above IDL
definitions, this command returns a list
containing the anonymous sequence<t r ee> and
sequence<w dget > types used for the chi | dren
member of tree and the xyz member of wi dget ,
respectively.
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In this chapter

CHAPTER 5

Configuring Genies

This chapter describes how to write genies that are easily
configurable for the genie user.

There are two related mechanisms that allow a genie user to specify their
preferences and options,

®  Command line-arguments

®  Configuration files

This chapter discusses these two topics and describes how to make your

genies flexible through configuration. Appendix B on page 399 provides a
reference to the commands discussed in this chapter.

This chapter covers the following topics:

Using Command-Line Arguments page 66.

Using Configuration Files page 77.
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Using Command-Line Arguments

Overview Most useful command-line programs take command-line arguments.
Because i dl gen is predominately a command-line application, your genies
will invariably use command-line arguments as well. The code generation
toolkit supplies functionality to parse command-line arguments easily.

In this section This section covers the following topics:
Processing the Command Line page 67
Searching for Command-Line Arguments page 70
More Examples of Command-Line Processing page 71
Using idlgrep with Command-Line Arguments page 73
Using std/args.tcl page 75
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Processing the Command Line

Enhancing the idlgrep Genie

Searching for IDL files to process

Although the i dI grep application (“Processing an IDL File” on page 33)
uses command-line options it assumes that the IDL file is the first parameter
and the wild card is the second. Instead of hard coding these settings a
more intelligent approach to command-line processing that does not make
assumptions about argument ordering is preferable. It would also be useful
if this application allowed multiple IDL files to be specified on the
command-line.

Taking these points into consideration, the first thing the i dl grep genie
must do is find out which IDL files to process. It does this using the built-in
i dl gen_get ar g command to search the command-line arguments for IDL
files:

# Tcl
set id _file list {}
set cl_args_format {
{".A\.[il][dOy[IL]" 0 id _file}
{"-h" 0 usage }
}
while {$argc > 0} {
# Extract one option at a tine fromthe conmand
# line using 'idlgen_getarg
i dl gen_getarg $cl _args_fornat arg param synbol

swi tch $synbol {
id _file {lappend id file_list $arg}

usage {puts "Wsage ..."; exit 1}
def aul t {puts "Unknown argunent $arg"
puts "Usage ..."
exit 1
}
}
}
foreach file $idl _file list {
puts $file
}

Note: Each time the i dl gen_get arg command is run, the $ar gc variable
is decremented and the command-line argument removed from $ar gv.
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How the idlgen_getarg command
works

Syntax for the idlgen_getarg
Command

68

The i dl gen_get ar g command works by examining the command-line for
any argument that matches the search criteria provided to it. It then extracts
all the information associated with the matched argument and assigns the
results to the given variables.

The following is an example of what the preceding Tcl script does with some
IDL files passed as command-line parameters:

idligen id grep.tcl bank.idl ifr.IDL daenon.iD
bank. i dl

ifr.IDL
daenon. i D

If the genie user wants to see all of the available command-line options they
can use the - h option for help:

idligen id grep.tcl -h

Usage. . .

The i dl gen_get arg command takes four parameters:

idlgen_getarg cl_args_format arg param synbol

The first parameter, cl _args_f or mat, is a data structure that describes
which command-line arguments are being searched for. The three
parameters—ar g, par am and synbol —are variable names that are assigned
values by the i dl gen_get arg command, as described in Table 4.

Table 4: i dl gen_get ar g Arguments

Arguments Purpose

arg The text value of the command-line argument
that was matched on this run of the
command.
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Table 4: i dl gen_get arg Arguments

Arguments Purpose

param The parameter (if any) to the command-line
argument that was matched. For example, a
command-line option - search a* would have
the parameter a*.

synbol The symbol for the command-line argument
that was specified in the format parameter.
This can be used to find out which
command-line argument was actually
extracted.

Note: There is no need to use the smart_sour ce command to access the
i dl gen_get arg command, because i dl gen_get ar g is a built-in command.
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Searching for Command-Line Arguments

First parameter This first parameter to the i dl gen_get arg command is a data structure that
describes the syntax of the command-line arguments to search for. In the
i dl grep application example, see page 67, this first parameter is set to the

following:
# Tcl
set cl_args_format {
{". A\ [il][dD[IL]" 0 idl_file}
{"-h" 0 usage }
}

This data structure is a list of sub-lists. Each sub-list is used to specify the
search criteria for a type of command-line parameter.

First element of sublist The first element of each sub-list is a regular expression that specifies the
format of the command-line arguments. In the example shown above, the
first sub-list is looking for any command-line argument that ends in .1 DL or
any case insensitive equivalent of . I DL.

Second element of sublist The second element of each sub-list is a boolean value that specifies
whether or not the command-line argument has a further parameter to it. A
value 0 indicates that the command-line argument is self-contained. A value
1 indicates that the next command-line argument is a parameter to the
current one.

Third element of sublist The third element of each sub-list is a reference symbol. This symbol is
what i dl gen_get ar g assigns to its fourth parameter if the regular expression
element matches a command-line argument. Typically, if the regular
expression does not contain any wild cards the symbol is identical to the
first element. If the regular expression does contain wild cards the symbol
can be used later on in the application to reference the command-line
argument independently of its physical value.
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More Examples of Command-Line Processing

Example of idlgen_getarg The following is another example of the i di gen_get arg command as it loops
command through some command-line arguments:
# Tcl

set inc_list {}

set idl _list {}

set extension "not specified"

set cnd_line_args_fnt {
{ "1+ 0 i ncl ude }
{ "-ext" 1 ext }
{ ". A\ [il][dO[IL]" O idfile }

}

while {$argc > 0} {
i dl gen_getarg $cnd_| i ne_args_fnt arg param synbol

swi tch $synbol {
include { lappend inc_list $arg }
ext { set extension $param}
idifile { lappend idl_list $arg }
def aul t { puts "Unknown argunent $arg"
puts "Usage ..."
exit 1
}
}
}

foreach include_path $inc_list {
puts "Include path is $include_path"
}
foreach id _file $id _list {
puts "IDL file specified is $id _file"
}

puts "Extension is $extension"

Running the application Run this application with appropriate command-line arguments:
idlgen cla.tcl bank.idl car.id -ext cpp
IDL file specified is bank.idl

IDL file specified is car.idl
Extension is cpp
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The following is a different set of command-line parameters:

idlgen cla.tcl -1/hone/iona -1/orbix/inc
Incl ude path is /hone/iona

Incl ude path is /orbix/inc
Extension is not specified
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Using idlgrep with Command-Line Arguments

Getting the search criteria To finish the i dI gr ep utility the search criteria must also be taken from the
command-line, as well as obtaining the list of IDL files to process:

# Tcl
set idl _file list {}
set search for "*"
set cl_args_fornmat {
{".A\.[il][dOy[IL]" 0 id _file}
{-s 1 reg_exp 1}
}
while {$argc > 0} {
i dl gen_getarg $cl _args_fornat arg param synbol

swi tch $synbol {
id _file { lappend idl _file list $arg }
reg_exp { set search_for $param}
def aul t { puts "usage: ..."; exit }
}
}
foreach file $id file list {
grep_file $file search_for

}

grep_file command The following is the full listing for the grep_fil e command procedure:
# Tcl
proc grep_file {file searchfor} {

gl obal idl gen

if {I[idlgen_parse_idl file $file]} {
return

}

set want {interface operation attribute exception}

set recurse_into {nodul e interface}

set node_|ist [$idlgen(root) rcontents $want $recurse_i nto]
foreach node $node |ist {
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if [string match $searchfor [$node |_nane]] {
puts "Const ruct : [$node node_t ype] "
puts "Local Nane : [$node | _nane]"
puts "Scoped Nanme : [$node s_nane]"

puts "File : [$node file]"

puts "Line Nunber : [$node |ine]"

puts ""

}
}
}

Specifying multiple IDL files on Multiple IDL files can now be specified on the command-line, and the
the command line command-line arguments can be placed in any order:

idligen idl grep2.tcl finance.idl -s "a*" ifr.idl

Const r uct . attribute

Local Nane : account Nurber

Scoped Nane : Account::account Nunber
File : finance.idl

Li ne Nunber : 21

Const r uct ; attribute

Local Nane : absol ute_nane

Scoped Nare : Cont ai ned: : absol ut e_nane
File cifr.id

Li ne Nunber : 73
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Using std/args.tcl

Overview

Example

Usage

The std/args. tcl library provides a command, par se_cnd_| i ne_ar gs, that
processes the command-line arguments common to most genies. In
particular, it picks out IDL file names from the command line and processes
the following command-line arguments: -1, -D, -v, -s, -dir, and - h.

The example below illustrates how to use this library:

# Tcl

smart _source "std/args.tcl"

parse_cnd_line_args idl _file options

if {![idlgen_parse_ idl _file $idl _file $options]} {
exit 1

}

. # rest of genie

Upon success, the parse_cnd_I i ne_ar gs command returns the name of the
specified IDL file through the i di _fi | e parameter, and preprocessor options
through the opti ons parameter. However, if the parse_cnd_I| i ne_args
command encounters the - h option or any unrecognized option, or if there is
no IDL file specified on the command-line, it prints out a usage statement
and calls exi t to terminate the genie. For example, if the above genie is
saved to a file called foo. t ¢l , it could be run as follows:

idlgen foo.tcl -h

usage: idlgen foo.tcl [options] file.idl
options are:

- | <di rect ory> Passed to preprocessor

- D<nanme>[ =val ue] Passed to preprocessor

-h Prints this hel p nessage

-V Ver bose node

-s Silent node (opposite of -v option)
-dir <directory> Put generated files in <directory>

If you are writing a genie that needs only the above command-line

arguments, you can use the unmodified std/ args. tcl library in your genie.
If, however, your genie requires some additional command-line arguments,
you can copy the std/args. tcl library and modify the copy so that it can
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process additional command-line arguments. In this way, the st d/ args. t cl
library provides a useful starting point for command-line processing in your
genies.
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Using Configuration Files

Overview The i dl gen interpreter and the bundled genies use information in a
configuration file to enhance the range of options and preferences offered to
the genie user. Examples of configurable options are:
®  The search path for the smart _sour ce command.
®  Whether the genie user prefers the TIE or inheritance approach when

implementing an interface.
® File extensions for C++ or Java files.

idlgen.cfg configuration file The i dl gen interpreter’s core settings and preferences are stored in a
standard configuration file that, by default, is called i dl gen. cf g. This file is
also used for storing preferences for the bundled applications. It is loaded
automatically, but the built-in parser can be used to access other
application-specific configuration files if the requirement arises.

In this section This sections covers the following topics:
Syntax of an idlgen Configuration File page 78
Reading the Contents of a Configuration File page 80
The Standard Configuration File page 82
Using idlgrep with Configuration Files page 83
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Syntax of an idlgen Configuration File

Configuration file syntax A configuration file consists of a number of statements that assign a value to
a name. The name, like a Tcl variable, can have its value assigned to either
a string or a list. The syntax of such statements is summarized in
Appendix D on page 435.

Comments Text appearing between the # (number sign) character and the end of the
line is a comment:

# This is a comment
x ="1" ;# Comment at the end

Assigning string values Use the = (equal sign) symbol to assign a string value to a name. Use a ;
(semi-colon) to terminate the assignment. The string literal must be
enclosed by quotation marks:

| ocal _domai n = "i ona. conf;

Concatenating strings Use the + (plus) symbol to concatenate strings. The following example sets
the host configuration item to the value amachi ne. i ona. com

host = "anachine" + "." + | ocal _donai n;

Assigning a list to a name Use the = (equals) symbol to assign a list to a name and put the items of the
list inside matching [ and ] symbols:

initial _cache = ["tines", "courier"];

Concatenating lists Use the + (plus) symbol to concatenate lists. In this example, the al |
configuration item contains the list: ti mes, courier, arial, dingbats.

all =initial_cache + ["arial", "dingbats"];
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Using Configuration Files

Iltems in a configuration file can be scoped. This can, for example, allow
configuration items of the same name to be stored in different scopes.

In the following example, to access the value of di r, use the scoped named
fonts.dir:

fonts {
dir = "/usr/lib/fonts";

b
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Reading the Contents of a Configuration File

You can use the i dl gen_parse_config_fil e command to open a
configuration file. The return value of this command is an object that can be
used to examine the contents of the configuration file.

The following is a pseudo-code definition for the operations that can be
performed on the return value of this configuration file parsing command:

class configuration_file {
enumsetting_type {string, list, mssing}

string fil ename()
l'ist<string> l'i st_names()
voi d destroy()
setting_type type(

string cfg_nane)
string get _string(

string cfg_nane)
voi d set _string(

string cfg_nane,
string cfg_val ue )

l'ist<string> get _list(
string cf g_nane)
voi d set_|ist(

string cfg_item
list<string> cfg_val ue )

}

There are operations to list the whole contents of the configuration file
(1'i st _nanes), query particular settings in the file (get _string, get_list),
and alter values in the configuration file (set _string, set_list).

The following Tcl program uses the parse command and manipulates the
results, using some of these operations:

# Tcl
if { [catch {
set cfg [idlgen_parse_config_file "shop.cfg"]
}oerr] }{
puts stderr $err
exit
}
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puts "The settings in '[$cfg filenane]' are:"
foreach nane [$cfg |ist_nanes] {
switch [$cfg type $nane] {
string {puts "$name: [$cfg get_string $nane] "}
list {puts "$nane:[$cfg get_|ist $nane] "}
}

}
$cfg destroy

Note: You should free associated memory by using the dest r oy operation
when the configuration file has been completed.

Consider the case if the contents of the shop configuration file are as follows:

# shop. cfg
clothes = ["jeans", "junper", "coat"];
si zes {
wai st = "32";
inside_leg = "32";
ba

Run this application through i di gen:
i dl gen shopcfg.tcl

The settings in 'shop.cfg' are:
Si zes. wai st : 32

si zes. i nsi de_| eg: 32
cl ot hes: j eans j unper coat

Note: For more detail about the commands and operations discussed in
this section, Appendix B on page 399.
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The Standard Configuration File

82

When i dl gen starts, it reads the i dI gen. cf g configuration file from the
default configuration directory. To use an alternative configuration file, set
the I T_I DLGEN_OONFI G FI LE environment variable to the absolute pathname
of the alternative configuration file. The details of the configuration file are
then stored in a global variable called $i dI gen(cf g) . This variable can then
be accessed at any time by your own genies.

Note: There is no restriction on the name of the standard configuration
file but it is recommended that you follow the convention of naming it
i dl gen. cf g.
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Using idigrep with Configuration Files

Consider a new requirement to enhance the i di grep genie once more to
allow the genie user to specify which IDL constructs they want the search to
include. The genie user might also want to specify which constructs to
search recursively. It would be time consuming for the user to specify these
details on the command-line; it is better to have these settings stored in the
standard configuration file.

Assume that the standard configuration file contains the following scoped
entries:

# idlgen.cfg
idgrep {

constructs =[ "interface", "operation" ];
recurse_into = [ "nodul e*, "interface" ];

IE

The following code from the grep_fil e command procedure must be
replaced (for a full listing of this command procedure, see page 73):

# Tcl
set want {interface operation attribute exception}
set recurse_into {nodul e interface}

The following code must be inserted as the replacement:

# Tcl
set want [$idl gen(cfg) get_list "idl grep.constructs"]
set recurse_into [$idl gen(cfg) get_list "idlgrep.recurse_into"]

Running the i dI gen interpreter with the new variation of the i dl gr ep genie
gives a more precise search:

idlgen idlgrep3.tcl finance.idl -s "A"

Const ruct . interface
Local Nane : Account
Scoped Nane : Account
File . finance.idl
Li ne Nunber : 20
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Default Values
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This is a good first step and gives the genie user a much more flexible
application.

The current version of the application assumes that all of the configuration
values are present in the configuration file. The application can be improved
such that it automatically provides default values if entries are missing from
the configuration file.

The following Tcl script shows the improved version of the application:

# Tcl
proc get_cfg_entry {cfg nane default} {
set type [$cfg type $name]
switch $type {
mssing {return $defaul t}
default {return [$cfg get_$type $nane]}

}

set want [get_cfg_entry $idl gen(cfg) "idl grep.constructs" \
{interface operation}]

set recurse_into [get_cfg_entry $idl gen(cfg) \
"idl gen.recurse_into" {nodul e interface}]

The t ype operation allows you to determine whether the configuration item
exists and whether it is a list entry or a string entry. The code provides a
default value if the configuration entry is missing.

There is another way you can provide a default value; the get _string and
get _l i st operations can take an optional second parameter, which is used
as a default if the entry is not found. An equivalent of the above code
(ignoring the possibility that the entry could be a string entry) is:

# Tcl

set want [$idl gen(cfg) get_list "idlgrep.constructs" \
{interface nodul e}]

set recurse_into [$idl gen(cfg) get_list "idlgen. recurse_into" \
nodul e interface}]



In this chapter

CHAPTER 6

Developing a
C++ Genie

The stdi/cpp_poa_lib.tcl file is a library of Tcl command
procedures that map IDL constructs into their C++
counterparts. The server-side IDL-to-C++ mapping is based
on the CORBA Portable Object Adapter specification.

This chapter contains the following sections:

Identifiers and Keywords page 86

C++ Prototype page 88

Invoking an Operation page 93

Invoking an Attribute page 103
Implementing an Operation page 104
Implementing an Attribute page 113
Instance Variables and Local Variables page 114
Processing a Union page 117
Processing an Array page 120
Processing an Any page 123

85



CHAPTER 6 | Developing a C++ Genie

Identifiers and

86

Keywords

There are a number of commands that help map IDL data types to their
C++ equivalents.

The CORBA mapping generally maps IDL identifiers to the same identifier in
C++, but there are some exceptions required, to avoid clashes. For
example, if an IDL identifier clashes with a C++ keyword, it is mapped to
an identifier with the prefix _cxx_.

Consider the following unusual, but valid, interface:
/1 1D
interface Strange {

string for( inlong while );
ha

The interface maps to a C+ + class Strange in the following way:

[l Ct++ - some details onitted
class strange : public virtual OCRBA : (hj ect

{
virtual char*
_cxx_for(
QCRBA: : Long _cxx_whil e
)
ik

Note: Avoid IDL identifiers that clash with keywords in C++ or other
programming languages that you use to implement CORBA objects.
Although they can be mapped as described, it causes confusion.

The application programming interface (API) for generating C+ + identifiers
is summarized in Table 5. The _s_ variants return fully-scoped identifiers
whereas the _| _ variants return non-scoped identifiers.

Table 5:  Commands for Generating Identifiers and Keywords

Command Description

cpp_s_nane node Returns the C++ mapping of a
node’s scoped name.




Identifiers and Keywords

Table 5: Commands for Generating Identifiers and Keywords

Command

Description

cpp_| _nare node

Returns the C++ mapping of a
node’s local name.

cpp_t ypecode_s_nane type

Returns the scoped C+ + name of
the type code for t ype.

cpp_t ypecode_| _nane t ype

Returns the local C++ name of
the type code for t ype.
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C+ + Prototype
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A typical approach to developing a C++ genie is to start with a working
C++ example. This C++ example should exhibit most of the features that
you want to incorporate into your generated code. You can then proceed by
reverse-engineering the C++ example; developing a Tcl script that recreates
the C++ example when it receives the corresponding IDL file as input.

The C++ example employed to help you develop the Tcl script is referred to

here as a C++ prototype. In the following sections, two fundamental C+ +

prototypes are presented and analyzed in detail.

®  The first C++ prototype demonstrates how to invoke a typical CORBA
method (client-side prototype).

® The second C+ + prototype demonstrates how to implement a typical
CORBA method (server-side prototype).

The script derived from these fundamental C++ prototypes can serve as a
starting point for a wide range of applications, including the automated
generation of wrapping code for legacy systems.

The C++ prototypes described in this chapter use the following IDL:

/1 1DL
struct wi dget {long a;};
typedef sequence<l ong> | ongSeq;
typedef |ong | ong_array[ 10] ;
interface foo {
| ongSeq op(
in w dget p_wi dget,
inout string p_string,

out |ongSeq p_| ongSeq,
out long array p_long array);



C++ Prototype

Client-Side Prototype

The client-side prototype demonstrates a CORBA invocation of the
foo: :op() IDL operation. Parameters are allocated, a f oo: : op() invocation
is made, and the parameters are freed at the end.

/] C++

w dget p_wi dget;
char * p_string;
| ongSeqg* p_l ongSeq;

long_array p_|l ong_array;
| ongSeq* _result;

p_wi dget = ot her_wi dget;

p_string = OORBA :string_dup(other_string);
[--eaa---
/1 I nvoke the operation
[]--eee--
try {
_result = obj->op(
p_wi dget,
p_string,
p_| ongSeq,

p_l ong_array);
} catch(const OCRBA: : Exception &Xx) {
. [/ handl e the exception

/1l Process the returned paraneters
[--eaee--
process_string(p_string);

process_| ongSeq(*p_| ongSeq) ;
process_l ong_array(p_|l ong_array);
process_|l ongSeq(*_resul t);
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/1 Free nmenory associ ated with paraneters
[ --eee--

OCRBA: :string_free(p_string);

del ete p_| ongSeq;

delete result;
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Server-Side Prototype

The server-side prototype demonstrates an implementation of the f oo: : op()
IDL operation. This operation demonstrates the use of i n, i nout and out
parameters and has a return value. The code shown in the implementation
deals with deallocation, allocation, and initialization of parameters and
return values.

[l C++
| ongSeqg*
f ool npl : : op(
const wi dget & p_wi dget,
char *& p_string,
| ongSeq_out p_l ongSeq,
| ong_array p_l ong_array
) throw( CORBA: : Syst enExcept i on)
{
L LR L T
/1 Inplement the logic of the operation...
/1l
/1 Process the input variables 'p_w dget’ and 'p_string’
/1
// Calculate, or find, the output data
/1 "other_string , 'other_| ongSeq,
"ot her_| ong_array’
L T
/1 Not shown
H--eeae--
/| Declare a variable to hold the return val ue.
I-eeae---

/1 Allocate memory for "out" paraneters
/] and the return value, if needed.

p_l ongSeq = new | ongSeq;
_result = new | ongSeq;
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I/ Assign new val ues to "out" and "inout"
/l paraneters, and the return value, if needed.

OCRBA: : string_free(p_string);

p_string = QORBA :string_dup(other_string);

*p_l ongSeq = ot her _| ongSeq;

for (CCRBA:Uong il =0; il <10; il ++) {
p_long_array[i1l] = other_long array[i1];

}

* result = other_| ongSeq;

if (an_error_occurs) {
[l--een---
/1 Before throwing an exception, we nust
/1l free the menory of heap-allocated "out"
/I parameters and the return val ue,
// and al so assign nil pointers to these
[/ "out" paraneters.

[]--nene--
del ete p_l ongSeq;
p_l ongSeq = O;

delete result;
t hr ow sone_excepti on;

}

return _result;
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Invoking an Operation

This section explains how to generate C++ code that invokes a given IDL
operation. The process of making a CORBA invocation in C++ can be
broken down into the following steps:

1.

Declare variables to hold parameters and return value.

The calling code must declare all i n, i nout and out parameters before
making the invocation. If the return type of the operation is non-voi d, a
return value must also be declared.

Initialize input parameters.

The calling code must initialize all i n and i nout parameters. There is
no need to initialize out parameters.

Invoke the IDL operation.

The calling code invokes the operation, passing each of the prepared
parameters and retrieving the return value (if any).

Process output parameters and return value.

Assuming no exception has been thrown, the caller processes the
returned i nout , out and return values.

Release heap-allocated parameters and return value.

When the caller is finished, any parameters that were allocated on the
heap must be deallocated. The return value must also be deallocated.

The following subsections give a detailed example of how to generate
complete code for an IDL operation invocation.
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Step 1—Declare Variables to Hold Parameters and Return
Value

The following example assumes that _var variables are not used, to show
how explicit memory management statements are generated. In practice, it
is usually better to use _var variables: their use automates cleanup and
simplifies code, especially when exceptions can be thrown.

The following Tcl script illustrates how to declare C+ + variables to be used
as parameters to (and the return value of) an operation call:

Example 1:
# Tcl
set op [ $i dl gen(root) | ookup "foo:: op"]
set is_var 0
set ind_|ev 1
set arg_list [$op contents {argunent}]
[***
H--aee---
/1 Declare paraneters for operation
I --eee---
***]
foreach arg $arg_list {
1 cpp_gen_clt_par_decl $arg $is_var $ind_|ev
}

2 cpp_gen_clt_par_decl $op $is_var $ind_|ev

The Tcl script is explained as follows:

1. When an argument node appears as the first parameter of
cpp_gen_cl t _par _decl , the command outputs a declaration of the
corresponding C++ parameter.

2. When an operation node appears as the first parameter of
cpp_gen_clt_par_decl , the command outputs a declaration of a
variable to hold the operation’s return value. If the operation has no
return value, the command outputs a blank string.
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The previous Tcl code yields the following C++ code:

Example 2:

/] C++

w dget p_wi dget;
char * p_string;
| ongSeg* p_| ongSeq;

long_array p_|l ong_array;
| ongSeq* _result;

Invoking an Operation

The $pref (cpp, ret _param nane) array element determines the name of the
C++ variable that is declared to hold the return value, line 3. Its default
value is _result. Inlines 1, 2, and 3, the C++ variables are declared as
raw pointers. This is because the i s_var parameter is set to FALSE in calls
to the cpp_gen_cl t _par_decl command. If i s_var is TRUE, the variables

are declared as _var types.
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Step 2—Initialize Input Parameters

The following Tcl script shows how to initialize i n and i nout parameters:

Example 3:

# Tcl

[***
[]---nnu--
[l Initialize "in" and "inout" paraneters
[]-=emeee-

***]

1 foreach arg [$op args {in inout}] {
set type [$arg type]

2 set arg_ref [cpp_clt_par_ref $arg $is_var]
set val ue "ot her _[ $type s_unare]"

3 cpp_gen_assign_stnt $type $arg_ref $value $ind_lev 0O
}

The Tcl script is explained as follows:

1. The foreach loop iterates over all the i n and i nout parameters.

2. Thecpp_clt_par_ref command returns a reference (not a pointer) to
the C++ parameter corresponding to the given argument node, $ar g.

3. An assignment statement is generated by the cpp_gen_assi gn_st m
command for variables of the given $t ype. The $arg_ref argument is
put on the left-hand side of the generated assignment statement and
the $val ue argument on the right-hand side. Note that this command
expects its second and third arguments to be references.

The previous Tcl script yields the following C++ code:

I

// Initialize "in" and "inout" paraneters
[---em--

p_w dget ot her _wi dget ;

p_string = QORBA :string_dup(other_string);
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Step 3—Invoke the IDL Operation

The following Tcl script shows how to invoke an IDL operation, pass
parameters, and assign the return value to a variable:

Example 4:
# Tcl
1 set ret_assign [cpp_ret_assign $op]
set op_name [cpp_| _nanme $op]
set start_str "\nlt\t\t"
set sep_str YN ARAY o

2 set call _args [idl gen_process_|ist $arg |ist \
cpp_| _nanme $start_str $sep_str]

[***
[--eeee--
I/ 1 nvoke the operation
H---ea---
try {

@r et _assi gn@bj - >@op_name@ @cal | _args@;
} catch(const CCORBA: : Exception &Xx) {
. I/ handl e the exception

***]

The Tcl script is explained as follows:

1. The expression [ cpp_ret _assign $op] returns the string, " _result =".
If the operation invoked does not have a return type, it returns an
empty string, "".

2. The parameters to the operation call are formatted using the command
i dl gen_process_list. For more about this command, see
“idlgen_process_list” on page 220.

The previous Tcl script yields the following C++ code:
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[l C++

[]--eeae--

/1 1 nvoke the operation
[]--eem--

try {

_result = obj->op(p_w dget, p_string, p_longSeq,
p_l ong_array);
} catch(const OCRBA: : Exception &eXx) {
. I/ handl e the exception

}
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Step 4—Process Output Parameters and Return Value

The following Tcl script shows that the techniques used to process output
parameters are similar to those used to process input parameters.

Example 5:

***]

1 foreach arg [$op args {out inout}] {
set type [$arg type]
set name [cpp_| _name $arg]
2 set arg_ref [cpp_clt_par_ref $arg $is_var]

[***

process_@$type s_unanme] @ @arg_ref @;

***]

}
set ret_type [$op return_type]
if {[$ret_type | _nane] != "void"} {
3 set ret_ref [cpp_clt_par_ref $op $is_var]

[***

process_@$%ret _type s_unane] @ @ret_ref @;

***]

}

The Tcl script is explained as follows:
1.  The foreach loop iterates over all the out and i nout parameters.

2. The command cpp_cl t_par_ref returns a reference (not a pointer) to
the C++ parameter corresponding to the given argument node, $ar g.

3. When an operation node $op is supplied as the first parameter to
cpp_clt_par_ref, the command returns a reference to the return value
of the operation.

The previous Tcl script yields the following C++ code:
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/] C++

/1 Process the returned paraneters
[]--eem--
process_string(p_string);

process_| ongSeq(*p_l ongSeq) ;
process_l ong_array(p_|l ong_array);
process_|l ongSeq(*_resul t);
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Step 5—Release Heap-Allocated Parameters and Return Value

1

2

The following Tcl script shows how to free memory associated with the
parameters and return value of an operation call. To illustrate explicit
memory management, the example assumes that i s_var is set to FALSE.

Example 6:

# Tcl

[***

I/ Free menory associ ated w th paraneters
H---ea---

***]

foreach arg $arg_list {
set name [cpp_| _nane $arg]

cpp_gen_clt_free memstnt $arg $is_var $ind_|ev
cpp_gen_clt_free memstnt $op $is_var $ind_|ev

The Tcl script is explained as follows:

1. Thecpp_gen_clt_free_memstnt command generates a C++
statement to free memory for the parameter corresponding to $ar g. If
no memory management is needed (either because the parameter is a
stack variable or because $i s_var is equal to 1) the command
generates a blank string.

2. When an operation node is supplied as the first parameter to the

cpp_gen_clt_free_memstm command, a C++ statement is
generated to free the memory associated with the return value. If no

memory management is needed, the command generates a blank
string.
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The previous Tcl script yields the following C++ code to explicitly free
memory:

/] Ct+

/1l Free nmenory associ ated w th paraneters
[--eaee--

QCRBA: :string_free(p_string);
del ete p_l ongSeq;
delete result;

Statements to free memory are generated only if needed. For example, there
is no memory-freeing statement generated for p_wi dget or p_| ong_arr ay,

because these parameters had their memory allocated on the stack rather
than on the heap.

Note: It is good practice to set the i s_var argument to TRUE so that
parameters and the _resul t variable are declared as _var types. In this
case memory management is automatic and no memory-freeing
statements are generated. The resulting code is simpler and safer; _vars
clean up automatically, even if an exception is thrown.
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Invoking an Attribute

To invoke an IDL attribute, you must perform similar steps to those
described in “Invoking an Operation” on page 93. However, a different form
of the client-side Tcl commands are used:

cpp_clt_par_decl nane type dir is_var
cpp_clt_par_ref name type dir is_var
cpp_clt_free_nemstnt nane type dir is_var
cpp_clt_need_to free_nemnane type dir is_var

Similar variants are available for the gen_ counterparts of commands:

cpp_gen_clt_par_decl name type dir is_var ind_|ev
cpp_gen_clt_free_nemstnt name type dir is_var ind_|ev

These commands are the same as the set of commands used to generate an
operation invocation, except they take a different set of arguments. You
specify the nane and type of the attribute as the first two arguments. The
di r argument can be i n or return, indicating an attribute’s modifier or
accessor respectively. The i s_var andind_| evel arguments have the same
effect as in “Step 1—Declare Variables to Hold Parameters and Return
Value” on page 94.
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Implementing an Operation

This section explains how to generate C++ code that provides the
implementation of an IDL operation. The steps typically followed are:

Generate the operation signature.
2. Process input parameters.

The function body first processes the i n and i nout parameters that it
has received from the client.

3. Declare return value and allocate parameter memory.

The return value is declared. Memory must be allocated for out
parameters and the return value.

4. Initialize output parameters and return value.
The i nout and out parameters and the return value must be initialized.
5. Manage memory when throwing exceptions.

It is important to deal with exceptions correctly. The i nout and out
parameters and return value must always be freed before throwing an
exception.
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Step 1—Generate the Operation Signature

There are two kinds of operation signature. The cpp_gen_op_si g_h
command generates a signature for inclusion in a C++ header file. The
command cpp_gen_op_si g_cc generates a signature for the method
implementation.

The following Tcl script generates the signature for the implementation of
the f oo: : op operation:

# Tcl
set op [$idlgen(root) |ookup "foo::op"]
cpp_gen_op_sig_cc $op

The previous script generates the following C++ code:

/] C++
| ongSeq*
f ool npl : : op(
const wi dget & p_wi dget,
char *& p_string,
| ongSeq_out p_l ongSeq,
| ong_array p_l ong_array
) throw

CCRBA: : Syst enExcept i on
)

The names of the C++ parameters are the same as the parameter names
declared in IDL.
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Step 2—Process Input Parameters

This step is similar to “Step 4—Process Output Parameters and Return
Value” on page 99. It is, therefore, not described in this section.
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Step 3—Declare the Return Value and Allocate Parameter

Memory

The following Tcl script declares a local variable that can hold the return
value of the operation. It then allocates memory for out parameters and the
return value, if required.

Example 7:
# Tcl
set op [$i dl gen(root) | ookup "foo::op"]
set ret_type [$op return_type]
set is_var 0
set ind_| ev 1
set arg_list [$op contents {argunent}]
if {[$ret_type | _nane] != "void"} {
[***
TR
// Declare a variable to hold the return val ue.
TR
@cpp_srv_ret_decl $op 0] @
***]
}
[***
[]--enee--
// Alocate menory for "out" paraneters
// and the return val ue, if needed.
I EEEEEEE
***]

foreach arg [$op args {out}] {
cpp_gen_srv_par_alloc $arg $ind | ev
}

cpp_gen_srv_par_all oc $op $ind_| ev
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The Tcl script is explained as follows:

1. Thecpp_srv_ret_decl command returns a statement that declares the
return value of the an operation. The first argument, $op, is an
operation node. The second (optional) argument is a boolean flag that
indicates whether or not the returned declaration also allocates
memory for the return value.

2. Thecpp_gen_srv_par_al | oc command allocates memory for the C++
parameter corresponding to the $ar g argument node.

3. When the $op operation node is supplied as the first argument to the
cpp_gen_srv_par_al | oc command, the command allocates memory
for the operation’s return value.

The previous Tcl script generates the following C++ code:

/] C++

// Alocate menory for "out" paraneters
// and the return value, if needed.

p_l ongSeq = new | ongSeq;
_result = new | ongSeq;

The declaration of the _resul t variable (line 1 of the Tcl script) is separated
from allocation of memory for it (line 3 of the Tcl script). This gives you the
opportunity to throw exceptions before allocating memory, which eliminates
memory management responsibilities associated with throwing an
exception. If you prefer to allocate memory for the _resul t variable in its
declaration, change line 1 of the Tcl script so that it passes 1 as the value of
the al I oc_mem parameter, and delete line 3 of the Tcl script. If you make
these changes, the declaration of _resul t changes to:

| ongSeq* _result = new | ongSeq;
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Step 4—Initialize Output Parameters and the Return Value

The following Tcl script iterates over all i nout and out parameters and the
return value, and assigns values to them:

Example 8:
# Tcl
[ * k%
[fj=o=ozss-

/1l Assign new values to "out"” and "inout"
/| paraneters, and the return value, if needed.
IV EEEEEETE
***]
foreach arg [$op args {inout out}] {
set type [$arg type]

1 set arg_ref [cpp_srv_par_ref $arg]
set nane2 "ot her_[ $type s_unane]"
if {[$arg direction] == "inout"} {
2 cpp_gen_srv_free_nmemstnt $arg $ind_| ev
3 cpp_gen_assign_stm $type $arg_ref $nane2 \
$ind_ lev O
}
if {[$ret_type | _name] != "void"} {
4 set ret_ref [cpp_srv_par_ref $op]
set name2 “"other_[$ret_type s_unane]"
5 cpp_gen_assign_stm $ret_type $ret_ref \

$nane2 $ind lev O

}

The Tcl script is explained as follows:

1. Thecpp_srv_par_ref command returns a reference to the C++
parameter that corresponds to the $ar g argument node.

2. Before an assignment can be made to an i nout parameter, it is
necessary to explicitly free the old value of the i nout parameter. The
cpp_gen_srv_free_memstm command generates a C+ + statement to
free memory for the parameter corresponding to the $ar g argument
node.

3. An assignment statement is generated by the cpp_gen_assi gn_st m
command for variables of the given $t ype. The $arg_ref argument is
put on the left-hand side of the generated assignment statement and
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the $nane2 argument on the right-hand side. This command expects its
second and third arguments to be references. The last argument, the
scope flag, works around a bug in some C++ compilers; see
“cpp_assign_stmt” on page 252 for details.

4. When the $op operation node is supplied as the first argument to the
cpp_srv_par_ref command, it returns a reference to the operation’s
return value.

5. This line generates an assignment statement to initialize the return
value.

The previous Tcl script generates the following C++ code:
[l C++

/1l Assign new values to "out" and "inout"
/| parameters, and the return value, if needed.

OCRBA: :string_free(p_string);

p_string = QCORBA: :string_dup(other_string);

*p_l ongSeq = ot her _| ongSeq;

for (CCRBA:Uong il =0; il<10; il ++) {
p_long_array[il] = other_long_array[i1];

}

* result = other_| ongSeq;
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Step 5—Manage Memory when Throwing Exceptions

If an operation throws an exception after it allocates memory for out
parameters and the return value, some memory management must be
carried out before throwing the exception. These duties are shown in the
following Tcl code:

Example 9:

# Tcl

[***

if (an_error_occurs) {

/1 Before throwi ng an exception, we nust
I/ free the menory of heap-allocated "out"
[/ paraneters and the return val ue,

// and al so assign nil pointers to these
// "out" paraneters.

e
***]
foreach arg [$op args {out}] {
1 set free_memstnt [cpp_srv_free_nemstnt $arg]
if {$free_nemstnt I=""} {

set name [cpp_| _nanme $arg]
set type [$arg type]

[***
@free_nmem st m @
2 @nanme@= @cpp_nil _pointer $type] @
***]
}
}
3 cpp_gen_srv_free_ nemstnt $op 2
[***
t hr ow sone_except i on;
}
***]

This Tcl script is explained as follows:

1. Thecpp_srv_free_memstnt command returns a C++ statement to
free memory for the parameter corresponding to $ar g.

2. Nil pointers are assigned to out parameters using the cpp_ni | _poi nter
command.
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3. When the $op operation node is supplied as the first argument to
cpp_gen_srv_free_memstm , the command generates a C++
statement to free memory for the return value.

The previous Tcl script generates the following C++ code:

/] C++
if (an_error_occurs) {

/1 Before throwi ng an exception, we nust
/1 free the nmenmory of heap-allocated "out"
/|l parameters and the return val ue,

/! and al so assign nil pointers to these
[/l "out" paraneters.

[T
del ete p_| ongSeq;
p_l ongSeq = 0;

delete _result;
t hr ow some_except i on;
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Implementing an Attribute

Recall that the cpp_srv_par_al | oc command is defined as follows:

cpp_srv_par_all oc arg_or_op

The cpp_srv_par_al | oc command can take either one or three arguments.

®  With one argument, the cpp_srv_par_al | oc command allocates

memory, if necessary, for an operation’s out parameter or return value:
cpp_srv_par_alloc arg_or_op

With three arguments the cpp_srv_par_al | oc command allocates
memory for the return value of an attribute’s accessor function:
cpp_srv_par_al l oc nanme type direction

The di recti on argument must be equal to return in this case.

This convention of replacing ar g_or _op with several arguments is also used
in the other commands for server-side processing of parameters. Thus, the

full set of commands for processing an attribute’s implicit parameter and
return value is:

cpp_srv_ret_decl nane type ?al | oc_men?
cpp_srv_par_all oc name type direction
cpp_srv_par_ref nane type direction
cpp_srv_free_nemstnt nane type direction
cpp_srv_need_to_free nemtype direction

It also applies to the gen_ counterparts:
cpp_gen_srv_ret_decl nane type ind_|l ev ?alloc_nen?

cpp_gen_srv_par_all oc name type direction ind_| ev
cpp_gen_srv_free_memstn name type direction ind_|ev
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Instance Variables and Local Variables

Previous sections show how to process variables used for parameters and an
operation’s return value. However, not all variables are used as parameters.
For example, a C+ + class that implements an IDL interface might contain
some instance variables that are not used as parameters; or the body of an
operation might declare some local variables that are not used as
parameters. This section discusses commands for processing such
variables. The following commands are provided:

cpp_var _decl nane type is_var
cpp_var_free_nemstnt nane type is_var
cpp_var_need to_free nemtype is_var

The cpp_var_decl and cpp_var_free_mem stnt commands have gen_
counterparts:

cpp_gen_var_decl nane type is_var ind_|lev
cpp_gen_var_free_memstnm name type is_var ind_|lev

The following example shows how to use these commands:
Example 10:

# Tcl
set is_var O
set ind_lev 1

[***

voi d some_f unc()

{

***]

/1 Declare vari abl es

foreach type $type |ist {
set name "ny_[$type |_nane]"
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Example 10:

}

[***

***]

cpp_gen_var _decl $nane $type $is_var $ind_|lev

// Initialize variabl es

foreach type $type list {

}

[***

***]

set nane "ny_[$type | _nane]"
set val ue "other_[$type | _nane]"
cpp_gen_assi gn_stnt $type $nane $val ue $ind_lev O

/1 Menory managenent

foreach type $type_list {

}

[***

Y1

***]

set nane "ny_[$type | _nane]"
cpp_gen_var_free_nemstm $nane $type $is_var $ind_| ev

sone_f unc()

The Tcl script is explained as follows:

1.

The cpp_gen_var_decl command returns a C++ variable declaration
with the specified nane and t ype. The boolean i s_var argument (equal
to 0) determines that the variable is not declared as a _var (smart
pointer).

An assignment statement is generated by the cpp_gen_assi gn_st m
command for variables of the given $t ype. The $nanme argument is put
on the left-hand side of the generated assignment statement and the
$val ue argument on the right-hand side. This command expects its
second and third arguments to be references. The last argument, the
scope flag, is a workaround for a bug in some C++ compilers; see
“cpp_assign_stmt” on page 252 for details.

The cpp_gen_var_free_mem stm command generates a C++
statement to free memory for the variable with the specified narme and

type.
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If the type_l i st variable contains the types stri ng, wi dget (a struct) and
I ong_array, the Tcl code generates the following C++ code:

/] C++
voi d sone_func()
{
/] Declare vari abl es
char * ny_string;
wi dget ny_w dget ;
| ong_array ny_l ong_array;

[/ Initialize variables

ny_string = OCRBA :string_dup(other_string);

ny_w dget = ot her_wi dget;

for (CCRBA:UWong il =0; il<10; il ++) {
ny_long_array[il] = other_long array[i1];

}

/1 Menory nmanagenent
QCRBA: : string_free(ny_string);
} /1 some_func()

The cpp_gen_var _free_mem st mt command generates memory-freeing
statements only for the ny_stri ng variable. The other variables are
stack-allocated, so they do not require their memory to be freed. If you
modify the Tcl code so that i s_var is set to TRUE, ny_string's type
changes from char * to GORBA : String_var and suppresses the
memory-freeing statement for that variable.
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Processing a Union

When generating C++ code to process an IDL uni on, it is common to use a
C++ swi tch statement to process the different cases of the uni on: the
cpp_branch_case_s_| abel and cpp_branch_case_| _| abel commands are
used for this task. Sometimes you might want to process an IDL uni on with
a different C++ construct, such as an i f -t hen- el se statement: the
cpp_branch_s_| abel and cpp_branch_| _| abel commands are used for this
task. Table 6 summarizes the commands used for generating uni on labels.

Table 6:  Commands for Generating Union Labels

Command Description
cpp_branch_case_s_| abel Returns the string " case scoped_| abel ",
uni on_br anch where scoped_| abel is the scoped name of

the given uni on_br anch, or "def aul t " for the
default union branch.

cpp_branch_case_| _| abel Returns the string "case | ocal _| abel ",

uni on_br anch where | ocal _I abel is the local name of the
given uni on_branch, or "def aul t" for the
default union branch.

cpp_branch_s_| abel Returns the string "scoped_| abel ", where
uni on_br anch scoped_| abel is the scoped name of the
given uni on_branch, or "def aul t* for the
default union branch.

cpp_branch_| | abel Returns the string "I ocal _| abel ", where
uni on_br anch I ocal _| abel is the local name of the given
uni on_br anch, or "defaul t" for the default
union branch.

For example, given the following IDL:
/1 1D

nmodul e m {
enum col our {red, green, blue};
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uni on foo switch(colour) {

case red: | ong a;

case green: string b;

defaul t: short c;

i

b
The following Tcl script generates a C+ + swi t ch statement to process the
union:
Example 11:
# Tcl

set union [$idl gen(root) |ookup "m:foo"]

[***
voi d sorne_func()
{
switch(u. _d()) {
***]

1 foreach branch [$union contents {union_branch}] {
set nane [cpp_| _nane $branch]

2 set case_| abel [cpp_branch_case_s_| abel $branch]
[***
@case_| abel @
. /1 process u. @nane@)
br eak;
***]

}; # foreach
[***

Y 1 sone’_f unc()

***]

The Tcl script is explained as follows:

1. The foreach loop iterates over every branch of the given uni on.

2. The cpp_branch_case_s_| abel command generates the case label for
the given s$bhranch branch node. If $branch is the default branch, the
command returns "def aul t".

The previous Tcl script generates the following C++ code:

/] C++
voi d some_func()

{
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switch(u. _d()) {
case m:red:
. /Il process u.a()
br eak;
case m:green:
. Il process u.b()

br eak;
defaul t:
. /Il process u.c()
br eak;
B

} // sonme_func()

The cpp_branch_case_s_| abel command works for all union discriminant
types. For example, if the discriminant is a | ong type, this command returns
a string of the form case 42 (where 42 is the value of the case label); if the
discriminant is type char, the command returns a string of the form case
a.
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Processing an Array

Arrays are usually processed in C++ using a for loop to access each
element in the array. For example, consider the following definition of an
array:

/1 1DL

typedef long long_array[5][7];

Assume that two variables, f oo and bar, are both | ong_array types. C++
code to perform an element-wise copy from bar into f oo might be written as

follows:
Example 12:
Il C++
voi d some_f unc()
{
1 QCRBA: : ULong i1
CCRBA: : ULong i2;
2 for (i1 =0; i1<5; i1++) {
for (i2=0; i2<7 i2++) {
3 fool[il][i2] = bar[il][i2];
4 }
}
}

To write a Tcl script to generate the above C++ code, you need Tcl
commands that perform these tasks:

1. Declare index variables.

2. Generate the for loop’s header.

3. Provide the index for each element of the array "[i 1][i 2]".
4. Generate the for loop's footer.

The following commands provide these capabilities:
cpp_array_decl _index_vars arr pre ind_|l ev
cpp_array_for_| oop_header arr pre ind_|l ev ?decl?

cpp_array_el emindex arr pre
cpp_array for_l oop_footer arr indent

These commands use the following conventions:
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® arr denotes an array node in the parse tree.

® preis the prefix to use when constructing the names of index variables.
For example, the prefix i is used to get index variables called i 1 and
i2.

® ind_l ev is the indentation level at which the for loop is to be created.
In the above C++ example, the for loop is indented one level from the
left side of the page.

The following Tcl script generates the for loop shown earlier:

# Tcl
set typedef [$idlgen(root) |ookup "long array"]
set a [ $t ypedef true_base_type]

set i ndent [cpp_i ndent [$a numdi ns] ]
set index [cpp_array_el emindex $a "i"]

[ * Kk k

voi d sore_func()

{
@cpp_array_decl _i ndex_vars $a "i" 1] @
@cpp_array_for_|l oop_header $a "i" 1] @
@i ndent @ o0o@bi ndex@= bar @i ndex@
@cpp_array for_|oop_footer $a 1] @

}

***]

The amount of indentation to use inside the body of the for loop is
calculated by using the number of dimensions in the array as a parameter to
the cpp_i ndent command.
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The cpp_array_for_I oop_header command takes a boolean parameter
called decl , which has a default value of 0 (FALSE). If decl is set to TRUE,
the index variables are declared inside the header of the f or loop. Thus,
functionally equivalent (but slightly shorter) C++ code can be written as
follows:

/] C++
voi d some_func()

{
for (CCRBA:Uong il =0; il<5; il++) {
for (CCRBA:Uong i2 =0; i2<7; i2+t) {
foo[il][i2] = bar[il1][i2];
}

}

The Tcl script to generate this is also slightly shorter because it can omit the
cpp_array_decl _i ndex_vars command:

# Tcl

set typedef [$idl gen(root) |ookup "long_array"]
set a [ $t ypedef true base_type]

set indent [cpp_indent [$a numdins]]

set index [cpp_array_el emindex $a "i"]

[***

voi d some_func()

{
@cpp_array_for_|l oop_header $a "i" 1 1] @
@i ndent @ oo@i ndex@= bar @i ndex@
@cpp_array_for_| oop_footer $a 1] @

i**]

For completeness, some of the array processing commands have gen_
counterparts:

cpp_gen_array_decl _index_vars arr pre ind_| ev
cpp_gen_array_for_| oop_header arr pre ind_|l ev ?decl ?
cpp_gen_array_for_| oop_footer arr indent
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Processing an Any

The commands to process the any type divide into two categories, for value
insertion and extraction. The following subsections discuss each category.

®  “Inserting Values into an Any”.
®  ‘“Extracting Values from an Any".
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Inserting Values into an Any

The cpp_any_i nsert _stm command generates code that inserts a value
into an any:

cpp_any_insert_stm type any_name val ue

This command returns the C+ + statement that inserts the specified val ue
of the specified t ype into the any called any_nane. An example of its use is:

# Tcl
foreach type $type_list {

set var_nane ny_[ $type s_unane]
[***

@cpp_any_i nsert_stnt $type "an_any" $var_nane] @

***]

}

If the type_li st variable contains the types wi dget (a struct), bool ean and
I ong_array, the above Tcl code will generate the following:

/] C++

an_any <<= ny_wi dget ;

an_any <<= QORBA : Any::from bool ean(ny_bool ean);
an_any <<= |ong_array_forany(ny_|l ong_array);
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Extracting Values from an Any

cpp_any_extract_var_decl

cpp_any_extract_var_ref

cpp_any_extract_stmt

The following sub-subsections describe commands that you can use in Tcl
scripts to extract values from an any:

cpp_any_extract _var_decl type nane

The cpp_any_extract_var_decl command declares a variable into which
values from an any are extracted. The parameters to this command are the
variable's t ype and nane. If the value to extract is a simple type such as a
short, | ong, or bool ean, the variable is declared as a normal variable of the
specified t ype. However, if the value is a complex type such as struct or
sequence, the variable is declared as a pointer to the specified t ype.

cpp_any_extract _var_ref type nanme

The cpp_any_extract _var _ref command returns a reference to the value in
nane of the specified t ype. The returned reference is either $name or * $narme,
depending on how the variable is declared by the

cpp_any_extract _var_decl command.

cpp_any_extract _stnt type any_nane nane

The cpp_any_extract _stmt command extracts a value of the specified t ype
from the any called any_nane into the variable nane.

The following example shows how to use these commands:

# Tcl
foreach type $type_list {
set var_name ny_[ $type s_unane]

[***

@cpp_any_extract _var_decl $type $var_nane] @
***]

}

output "\n"
foreach type $type_list {
set var_nane ny_[ $type s_unane]
set var_ref [cpp_any_extract_var_ref $type $var_nane]
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[***

if (@cpp_any_extract_stm $type "an_any" $var_name] @ {
process_@$type s_unane] @ @var_ref @;
}

***]

}

If the variable type_| i st contains the wi dget (a struct), bool ean and
I ong_array types then the above Tcl code generates the following C++:

/] C++

w dget * ny_wi dget;

QOCORBA: : Bool ean ny_bool ean;
long_array_slice* ny_|ong_array;

if (an_any >>= ny_widget) ({
process_wi dget (*ny_wi dget) ;

}

if (an_any >>= CCRBA: : Any: :to_bool ean(ny_bool ean)) {
process_bool ean( ny_bool ean) ;

}

if (an_any >>= long_array_forany(ny_long_array)) {
process_| ong_array(ny_|l ong_array);

}
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Developing a Java
Genie

The std/java poa_lib.tcl file is a library of Tcl command
procedures that map IDL constructs into their Java
counterparts. The server-side IDL-to-Java mapping is based on
the CORBA Portable Object Adapter specification.

In This Chapter The following topics are covered in this chapter:
Identifiers and Keywords page 129
Java Prototype page 131
Invoking an Operation page 135
Invoking an Attribute page 144
Implementing an Operation page 145
Implementing an Attribute page 151
Instance Variables and Local Variables page 152
Processing a Union page 155
Processing an Array page 158
Processing a Sequence page 161
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Identifiers and Keywords

There are a number of commands that help map IDL data types to their
Java equivalents.

The CORBA mapping generally maps IDL identifiers to the same identifier in
Java, but there are some exceptions required to avoid clashes. For example,
if an IDL identifier clashes with a Java keyword, it is mapped to an identifier
with the prefix _.

Consider the following unusual, but valid, interface:

/1 1DL
interface Strange {

string for( inlong while );
ha

The for () operation maps to a Java method with the following signature:

/1 Java
public java.lang. String Strange. _for(int _while);

Note: Avoid IDL identifiers that clash with keywords in Java or other
programming languages that you use to implement CORBA objects.
Although they can be mapped as described, it causes confusion.

Another type of identifier clash arises because the IDL-to-Java mapping uses
the convention of appending suffixes to type names, to form new class
identifiers. For example, an IDL type called Foo maps to the Java Foo class
and the associated FooHel per and FooHol der classes. A potential clash
might occur if an IDL identifier happens to end in Hel per or Hol der .
Consider the following IDL:

//1DL

interface Foo { ... };
interface FooHel per { ... };
interface FooHol der { ... };
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Potential conflicts are avoided by prefixing an _ (underscore) character to
the Java classes associated with the FooHel per and FooHol der IDL types.
The Foo, FooHel per and FooHol der IDL interfaces are mapped to Java as

shown in Table 7:

Table 7:  Naming Convention for IDL Identifiers Ending in Helper or
Holder
IDL Type Java Class Java Helper Class Java Holder Class
Foo Foo FooHel per FooHol der
FooHel per _FooHel per _FooHel per Hel per _FooHel per Hol der
FooHol der _FooHol der _FooHol der Hel per _FooHol der Hol der
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The application programming interface (API) for generating Java identifiers
is summarized in Table 8. The _s_ variants return fully-scoped identifiers
whereas the _I _ variants return non-scoped identifiers.

Table 8:

Commands for Generating Identifiers and Keywords

Command

Description

j ava_s_narne node

Returns the Java mapping of a
node’s scoped name.

java_l _nare node

Returns the Java mapping of a
node’s local name.

j ava_t ypecode_s_narre t ype

Returns the scoped Java name of
the type code for t ype.

j ava_t ypecode_| _narre t ype

Returns the local Java name of the
type code for type.

j ava_hel per _nane type

Returns the scoped name of the
Hel per class associated with type.

j ava_hol der _nane type

Returns the scoped name of the
Hol der class associated with t ype.
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Java Prototype

A typical approach to developing a Java genie is to start with a working Java
example. This Java example should exhibit most of the features that you
want to incorporate into your generated code. You can then proceed by
reverse-engineering the Java example; developing a Tcl script that recreates
the Java example when it receives the corresponding IDL file as input.

The Java example employed to help you develop the Tcl script is referred to

here as a Java prototype. In the following sections, two fundamental Java

prototypes are presented and analyzed in detail.

® The first Java prototype demonstrates how to invoke a typical CORBA
method (client-side prototype).

®  The second Java prototype demonstrates how to implement a typical
CORBA method (server-side prototype).

The script derived from these fundamental Java prototypes can serve as a
starting point for a wide range of applications, including the automated
generation of wrapping code for legacy systems.

The Java prototypes described in this chapter use the following IDL:

/1 1DL
I/ File: '"prototype.idl’
struct wi dget {long a;};
typedef sequence<l ong> | ongSeq;
typedef | ong |l ong_array[ 10] ;
interface foo {
| ongSeq op(
in w dget p_wi dget,
i nout string p_string,

out | ongSeq p_l ongSeq,
out long_array p_long array);
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Client-Side Prototype

The client-side prototype demonstrates a CORBA invocation of the
foo: :op() IDL operation. Parameters are allocated, a f oo: : op() invocation
is made, and the parameters are freed at the end.

/1 Java

e

/1 Decl are paraneters for operation
[]---mamn-

Pr ot ot ype. wi dget p_wi dget;
org. ong. CCRBA Stri ngHol der p_string;

Pr ot ot ype. | ongSeq p_| ongSeq;
Prot ot ype. | ong_array p_l ong_array;
int[] _result;

I

// Alocate Hol der hject for "inout" and "out" Paraneters
[---em--

p_string = new org. ong. CCRBA. Stri ngHol der () ;
p_l ongSeq = new Pr ot ot ype. | ongSeqHol der () ;
p_long_array = new Prototype.|ong_arrayHol der();

p_wi dget = ot her_wi dget;
p_string. val ue = other_string;

e
try {
_result = obj. op(
p_wi dget,
p_string,
p_l ongSeq,

p_l ong_array);
} catch(Exception ex) {

. [/ handl e the exception
}
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/1 Process the returned paraneters
[--eaee--

process_string(p_string.val ue);
process_| ongSeq( p_| ongSeq. val ue) ;
process_l ong_array(p_|l ong_array. val ue);
process_| ongSeq(_resul t);
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Server-Side Prototype

The server-side prototype shows a sample implementation of the f oo: : op()
IDL operation. This operation demonstrates the use of i n, i nout and out
parameters. It also has a return value. The code shown in the
implementation deals with deallocation, allocation and initialization of
parameters and return values.

/1 Java
public int[] op(
Pr ot ot ype. wi dget p_wi dget,
or g. ong. CCRBA St ri ngHol der p_string,
Pr ot ot ype. | ongSegHol der p_l ongSeq,
Pr ot ot ype. | ong_arr ayHol der p_l ong_array
)
{
[--------
/1 Process 'in' and 'inout' parameters
[l--ee--

process_wi dget (p_wi dget);
process_string(p_string.val ue);

[]--------

/l Declare a variable to hold the return val ue
[]--------

int[] _result;
[]--------

/1 Assign new values to "inout" and "out"

/| paraneters, and the return value, if needed.
[]--neee--

p_string. val ue = ot her_string;

p_l ongSeq. val ue = ot her_| ongSeq;

p_l ong_array. val ue = other_| ong_array;

_result = other_| ongSeq;

return _result;
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Invoking an Operation

This section explains how to generate Java code that invokes a given IDL
operation. The process of making a CORBA invocation in Java can be
broken down into the following steps:

1.

Declare variables to hold parameters and return value.

The calling code must declare all i n, i nout, and out parameters before
making the invocation. If the return type of the operation is non-voi d, a
return value must also be declared.

Allocate Hol der objects for i nout and out parameters.
Initialize input parameters.

The calling code must initialize all i n and i nout parameters. There is
no need to initialize out parameters.

Invoke the IDL operation.

The calling code invokes the operation, passing each of the prepared
parameters and retrieving the return value (if any).

Process output parameters and return value.

Assuming no exception has been thrown, the caller processes the
returned i nout , out, and return values.

The following subsections give a detailed example of how to generate
complete code for an IDL operation invocation.
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Step 1—Declare Variables to Hold Parameters and Return
Value

The Tcl script below illustrates how to declare Java variables to be used as
parameters to (and the return value of) an operation call:

Example 13:

# Tcl
smart_source “std/output.tcl"
smart_source "std/java_poa_lib.tcl"

if { ! [idlgen_parse_idl _file "prototype.idl"] } {
exit 1
}

i dl gen_set _preferences $idl gen(cfg)
1 set pref(java_genie, package nane) "Prototype"

open_output_file "testdt.java"

set op [ $i dl gen(root) | ookup "foo::op"]
set ind_|ev 2
set arg_list [$op contents {argunent}]

[***

fifjocmmases
***]
foreach arg $arg_list {

2 java_gen_clt_par_decl $arg $ind_|ev
}

3 java gen clt_par decl $op $ind |ev

The Tcl script is explained as follows:
1. Set the pref (j ava_geni e, package_nane) array element equal to the
name of the Java package that contains the generated code.

2. When an argument node appears as the first parameter of

java_gen_cl t _par_decl , the command outputs a declaration of the
corresponding Java parameter.
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3.  When an operation node appears as the first parameter of
java_gen_clt_par_decl , the command outputs a declaration of a
variable to hold the operation’s return value. If the operation has no
return value, the command outputs a blank string.

The previous Tcl script generates the following Java code:

/1 Java

[]--eee--

Pr ot ot ype. wi dget p_Wi dget ;
org. ong. CORBA. Stri ngHol der p_string;

Pr ot ot ype. | ongSegHol der p_l ongSeq;

Pr ot ot ype. | ong_arr ayHol der p_l ong_array;
int[] _result;

The $pref (j ava, ret _param nane) array element determines the name of
the Java variable that is declared to hold the return value. Its default value is
_result.
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Step 2—Allocate Holder Objects for inout and out Parameters

The following Tcl script shows how to allocate Hol der objects for the i nout
and out parameters:

Example 14:

#Tcl

[***
[V EEEEEEEE
/1 Alocate Hol der objects for "inout" and "out" Paraneters
[]---nnu--

***]

1 foreach arg [$op args {inout out}] {
set arg_nane [java_ | _nanme $arqg]
set type [$arg type]
set dir [$arg direction]

2 out put " [java_var_al |l oc_mem $arg_nanme $type $dir]; \n"
}
The Tcl script is explained as follows:
1.  The foreach loop iterates over all the i nout and out parameters.

2. Thejava_var_al | oc_memcommand generates a statement that
initializes the $ar g_name variable with a Hol der object of $t ype type.

The previous Tcl script generates the following Java code:

// Java

p_string = new org. ong. CCRBA. Stri ngHol der () ;
p_l ongSeq = new Prot ot ype. | ongSeqHol der () ;
p_long_array = new Prototype.|ong_arrayHol der();
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Step 3—Initialize Input Parameters

The following Tcl script shows how to initialize i n and i nout parameters:

Example 15:

# Tcl

[***
[]---nnn--
[/ Initialize "in" and "inout" paraneters
[]--eeae--

***]
1 foreach arg [$op args {in inout}] {
set arg_name [java_|l _nane $arg]
set type [$arg type]

set dir [$arg direction]
set val ue "ot her_[ $type s_unane] "
2 java_gen_assign_stm $type $arg_nane $val ue $ind |ev $dir

The Tcl script is explained as follows:
1. The foreach loop iterates over all the i n and i nout parameters.

2. An assignment statement is generated by the j ava_gen_assi gn_st nt
command for variables of the given $t ype. The $arg_ref argument is
put on the left-hand side of the generated assignment statement and
the $val ue argument on the right-hand side.

The previous Tcl script generates the following Java code:

/1 Java

[ ---mm---

// Initialize "in" and "inout" paraneters
[]--eee--

p_wi dget = ot her_wi dget ;
p_string.val ue = other_string;
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Step 4—Invoke the

140

IDL Operation

The following Tcl script shows how to invoke an IDL operation, pass
parameters, and assign the return value to a variable:

Example 16:
# Tcl
set ret_assign [java_ret _assign $op]
set op_nane [java_l _name $op]
set start_str "\nlt\t\t"
set sep_str AV NARAY
set call_args [idlgen_process_list $arg_list \
java_| _name $start_str $sep_str]

[***

e

// 1 nvoke the operation

fH---eee--

try {

@r et _assi gn@bj . @op_nane@ @cal | _args@;
} catch(Exception ex) {
. I/ handl e the exception

***]

The Tcl script is explained as follows:

1. The[java_ret_assign $op] expression returns the " _result ="
string. If the operation invoked does not have a return type, it returns
an empty string, "".

2. The parameters to the operation call are formatted using the command
i dl gen_process_list. For more about this command,
“idlgen_process_list” on page 220.

The previous Tcl script generates the following Java code:

/1 Java

[--eae--

/1 1 nvoke the operation
[ --eae--
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try {
_result = obj.op(
p_wi dget,
p_string,
p_| ongSeq,
p_long_array);
}

cat ch(Exception ex) {
. I/ handl e the exception
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Step 5—Process Output Parameters and Return Value

The techniques used to process output parameters are similar to those used
to process input parameters, as in the following Tcl script:

Example 17:

# Tcl

[***
I
I/ Process the returned paraneters
H--aeee--

***]

1 foreach arg [$op args {out inout}] {
set type [$arg type]
set name [java_| _nane $arg]
set dir [$arg direction]

2 set arg_ref [java_clt_par_ref $arg]

[***

process_@$type s_unanme] @ @arg_ref @;

***]

}

set ret_type [$op return_type]

set name [java_| _nane $arg]

if {[$ret_type | _nane] != "void"} {

3 set ret_ref [java_clt_par_ref $op]
[***

process_@%ret_type s_unane] @ @ret_ref @;

***]

}

close_out put_file

The Tcl script is explained as follows:
1. The foreach loop iterates over all the out and i nout parameters.

2. Thejava_clt_par_ref command returns a reference to the Java
parameter corresponding to the given argument node $ar g.

3.  When an operation node $op is supplied as the first parameter to
java_clt_par_ref, the command returns a reference to the return
value of the operation.

The previous Tcl script generates the following Java code:
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// Java

/1 Process the returned paraneters
[]--eemm--

process_string(p_string. val ue);
process_| ongSeq( p_| ongSeq. val ue) ;
process_|l ong_array(p_|l ong_array. val ue);
process_|l ongSeq(_resul t);
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Invoking an Attribute
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To invoke an IDL attribute, you must perform similar steps to those
described in “Invoking an Operation” on page 135. However, a different
form of the client-side Tcl commands are used:

java_clt_par_decl nane type dir
java_clt_par_ref name type dir

Similar variants are available for the gen_ counterparts of commands:
java_gen_clt_par_decl nane type dir ind_|lev

These commands are the same as the set of commands used to generate an
operation invocation, except they take a different set of arguments. You
specify the nane and type of the attribute as the first two arguments. The
dir argument can be i n or ret urn, indicating an attribute’s modifier or
accessor, respectively. The i nd_I evel argument has the same effect as in
“Step 1—Declare Variables to Hold Parameters and Return Value” on

page 136.
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Implementing an Operation

This section explains how to generate Java code that provides the
implementation of an IDL operation. The steps are:

1.
2.

Generate the operation signature.
Process input parameters.

The method body first processes the i n and i nout parameters that it
has received from the client.

Declare the return value.
Initialize output parameters and return value.

The i nout and out parameters and the return value must be initialized.
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Step 1—Generate the Operation Signature

The j ava_gen_op_si g command generates a signature for the Java method
that implements an IDL operation.

The following Tcl script generates the signature for the implementation of
the f oo: : op operation:

# Tcl
smart _source "std/output.tcl"
smart_source "std/java_poa_lib.tcl"

i dl gen_set _preferences $idl gen(cfg)
set pref(java_geni e, package_nane) "Prot ot ype"

if { ! [idlgen_parse_idl _file "prototype.idl "] } {
exit 1

}

open_output_file "testSrv.java"
set op [$idl gen(root) |ookup "foo::op"]
java_gen_op_sig $op

The previous Tcl script generates the following Java code:

/1 Java
public int[] op(
Pr ot ot ype. wi dget p_wi dget,
or g. ong. CCRBA St ri ngHol der p_string,
Pr ot ot ype. | ongSegHol der p_l ongSeq,
Pr ot ot ype. | ong_arr ayHol der p_l ong_array
)

throws org. ong. CORBA Syst enExcept i on

The names of the Java parameters are the same as the parameter names
declared in IDL.
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Step 2—Process Input Parameters

This step is similar to “Step 5—Process Output Parameters and Return
Value” on page 142. It is, therefore, not described in this subsection.
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Step 3—Declare the Return Value
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The following Tcl script declares a local variable that can hold the return
value of the operation:

Example 18:
# Tcl

set op [ $i dl gen(root) | ookup "foo:: op"]
set ret_type [$op return_type]
set ind_|ev 3
set arg_list [$op contents {argunent}]
if {[$ret_type | _nane] != "void"} {
set type [$op return_type]
set ret_ref [java_srv_par_ref $op]

[***
INEEEEEEEE
/] Declare a variable to hold the return val ue.
[N EEEEEEEE
@j ava_srv_ret_decl $ret_ref $type] @
***]
}

1. Thejava_ srv_ret_decl command returns a statement that declares
the return value of the operation. The first argument is the name of the
operation node. The second argument is the type of the return value.

The output of the above Tcl is as follows:

/1 Java

int[] _result;



Implementing an Operation

Step 4—Initialize Output Parameters and the Return Value

The following Tcl script iterates over all i nout and out parameters and, if
needed, the return value, and assigns values to them:

Example 19:
# Tcl
[ * k%
[fj=o=ozss-

/1l Assign new values to "out"” and "inout"
/| paraneters, and the return value, if needed.
[]--eeee--

***]

foreach arg [$op args {inout out}] {
set type [$arg type]

1 set arg_ref [java_srv_par_ref $arg]

set nane2 "ot her_[ $type s_unane]"

[***
@arg_ref @= @nanme2@
***]
if {[$ret_type | _nane] != "void"} {
2 set ret_ref [java srv_par_ref $op]
set name2 “"other_[$ret_type s_unane]"
[***
@ret_ref @= @name2@
return @ret_ref @
***]
}

The Tcl script is explained as follows:

1. Thejava_srv_par_ref command returns a reference to the Java
parameter corresponding to the $ar g argument node. If the argument
is aninout or out parameter the reference is of the form
ArgName. val ue, as is appropriate for assignment to Hol der types.

2. When the $op operation node is supplied as the first argument to the
java_srv_par_ref command, it returns a reference to the operation’s
return value.

The previous Tcl script generates the following Java code:

149



CHAPTER 7 | Developing a Java Genie
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// Java

/1 Assign new values to "out" and "inout"

/| parameters, and the return value, if needed.
[]--eae--

p_string.val ue = other_string;

p_l ongSeq. val ue = ot her _| ongSeq;

p_l ong_array. val ue = ot her_| ong_arr ay;

_result = other_| ongSeq;

return _result;
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Implementing an Attribute

The java_srv_par_al | oc command is defined as follows:

java_srv_par_alloc arg_or_op

The java_srv_par_al | oc command can take either one or three arguments.

®  With one argument, the j ava_srv_par_al | oc command allocates

memory, if necessary, for an operation’s out parameter or return value:
java_srv_par_alloc arg_or_op

With three arguments the j ava_srv_par_al | oc command can allocate
memory for the return value of an attribute’s accessor method:
java_srv_par_all oc name type direction

The di recti on attribute must be set equal to ret urn in this case.

This convention of replacing ar g_or _op with several arguments is also used

in the other commands for server-side processing of parameters. Thus, the
full set of commands for processing an attribute’s implicit parameter and

return value is:

java_srv_ret_decl nane type ?all oc_men?
java_srv_par_all oc name type direction
java_srv_par_ref name type direction

It also applies to the gen_ counterparts:

java_gen_srv_ret_decl nane type ind_|l ev ?alloc_nen?
java_gen_srv_par_al loc nane type direction ind_|ev
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Instance Variables and Local Variables

Previous subsections show how to process variables used for parameters
and an operation’s return value. However, not all variables are used as
parameters. For example, a Java class that implements an IDL interface
might contain some instance variables that are not used as parameters; or
the body of an operation might declare some local variables that are not
used as parameters. This section discusses commands for processing such
variables. The following command is provided:

java_var_decl nane type direction
The j ava_var _decl command has a gen_ counterpart:
java_gen_var _decl nane type direction ind_|ev

The following example shows how to use these commands:
Example 20:

# Tcl
smart_source "std/output.tcl"
smart_source "std/java_poa_lib.tcl"

if { ! [idlgen_parse_idl _file "prototype.idl "] } {
exit 1
}

i dl gen_set _preferences $idl gen(cfg)
open_output _file "variabl es.java"

| append type |ist [$idl gen(root) |ookup string]
| append type_|ist [$idl gen(root) |ookup wi dget]
| append type_|ist [$idlgen(root) |ookup |ong_array]

set ind_lev 1

[***

voi d some_f unc()

{

***]

foreach type $type |ist {
set name "ny_[$type |_nane]"

/1 Declare vari abl es
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Example 20:
java_gen_var _decl $name $type "in" $ind |ev
}
[***
// Initialize variabl es
***]

foreach type $type_list {
set nane "ny_[$type | _nane]"
set val ue "other_[$type | _nane]"
java_gen_assi gn_stnt $type $nane $val ue $ind_lev "in"

}

[***

} I/ sonme_func()

***]
close_output_file

The Tcl script is explained as follows:

1. Thejava_ gen_var_decl command returns a Java variable declaration
with the specified name and type. The "i n" argument specifies the
direction of the variable, as if it was a parameter. If the direction is
"out™ or"inout" a Hol der type is declared.

2. An assignment statement is generated by the j ava_gen_assi gn_st m
command for variables of the given $t ype. The $nanme argument is put
on the left-hand side of the generated assignment statement and the
$val ue argument on the right-hand side.

If the type_| i st variable contains the string, wi dget (a struct) and
I ong_array types, the Tcl code generates the following Java code:

/1 Java
voi d sore_func()

/1 Declare vari abl es

java.lang. String ny_string;
NoPackage. wi dget ny_wi dget ;
int[] ny_| ong_array;
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// Initialize variabl es
ny_string = other_string;
ny_w dget = ot her _wi dget;
{
for (int i1=0; i1<10 ; il ++) {
ny_long_array[il] = other_long array[i1];
}

} // sone_func()
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Processing a Union

When generating Java code to process an IDL uni on, it is common to use a
Java swi t ch statement to process the different cases of the uni on: the
java_branch_case_s_| abel command is used for this task. Sometimes you
might want to process an IDL uni on with a different Java construct, such as
an i f -t hen- el se statement: the j ava_branch_| _I abel command is used
for this task. Table 9 summarizes the commands used for generating uni on

labels.

Table 9:  Commands for Generating Union Labels

Command

Description

java_branch_case_| _| abel
uni on_br anch

Returns the "case | ocal _| abel " string,
where | ocal _I abel is the local label of the
uni on_br anch, or "defaul t", for the default
union branch.

java_branch_case_s_| abel
uni on_br anch

Returns the "case scoped_| abel " string,
where scoped_| abel is the scoped label of
the uni on_branch, or "defaul t", for the
default union branch.

java_branch_| _| abel
uni on_br anch

Returns the "1 ocal _| abel " string, where

I ocal _| abel is the local label of the given
uni on_br anch, or "def aul t", for the default
union branch.

java_branch_s_| abel
uni on_br anch

Returns the "scoped_| abel " string, where
scoped_| abel is the scoped label of the given
uni on_br anch, or "def aul t", for the default
union branch.

For example, given the following IDL:

/1 1DL
nmodul e m {

enum col our {red, green, blue};
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uni on foo switch(colour) {

case red: | ong a;

case green: string b;

defaul t: short c;

i

b
The following Tcl script generates a Java swi t ch statement to process the
union:
Example 21:
# Tcl

smart_source "std/output.tcl"
smart_source "std/java _poa lib.tcl"

if { ! [idlgen_parse_idl_file "union.idl "] } {
exit 1
}

i dl gen_set _preferences $idl gen(cfg)
open_out put _file "union.java"

set union [$idl gen(root) |ookup "m:foo"]

[***
voi d sore_func()
{
/...
swi tch(u. discrimnator().value()) {
***]

1 foreach branch [$union contents {union_branch}] {
set nane [java | _nanme $branch]

2 set case_ | abel [java branch_case_s_| abel $branch]

[***

@case_| abel @

. Il process u. @nane@)
br eak;

***]
}; # foreach
[***

i
} /1 sone_func()
***]

close_output_file
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The Tcl script is explained as follows:
1. The foreach loop iterates over every branch of the given uni on.

2. Thejava_branch_case_s_| abel command generates the case label for
the given $branch branch node. If $branch is the default branch, the
command returns "defaul t".

This Tcl script generates the following Java code:

/1 Java
voi d sore_func()

{
/...

switch(u.discrimnator().value()) {
case NoPackage. m col our. _red:
. Il process u.a()
br eak;
case NoPackage. m col our. _green:
. /1 process u.bh()
br eak;
defaul t:
. /I process u.c()
br eak;
IH

} /1 sone_func()

Case labels are generated in the form NoPackage. m col our . _red, of integer
type, instead of NoPackage. m col our . r ed, of NoPackage. m col our type,
because an integer type must be used in the branches of the switch
statement.

The j ava_branch_case_s_| abel command works for all union discriminant
types. For example, if the discriminant is a | ong type, the command returns
a string of the form case 42 (where 42 is the value of the case label); if the
discriminant is type char, the command returns a string of the form case
‘a.
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Processing an Array

Arrays are usually processed in Java using a for loop to access each

element in the array. For example, consider the following definition of an
array:

/1 1DL
typedef long | ong_array[5][7];

Assume that two variables, f oo and bar, are both | ong_array types. Java
code to perform an element-wise copy from bar into f oo might be written as

follows:
Example 22:
/1l Java
voi d sone_net hod()
{
1 i nt il
int i2;
2 for (i1=0; il<5 ; il++ {
for (i2=0; i2<7 ; i2++) {
3 foo[il][i2] = bar[il][iZ2];
4 }
}
}

To write a Tcl script to generate the above Java code, you need Tcl
commands that perform the following tasks:

1. Declare index variables.

2. Generate the for loop’s header.

3. Provide the index for each element of the array "[i 1][i 2]".
4. Generate the for loop's footer.

The following commands provide these capabilities:
java_array_decl _i ndex_vars arr pre ind_|l ev
java_array_for_| oop_header arr pre ind_|ev ?decl ?

java_array_el emindex arr pre
java_array_for_| oop_footer arr ind_|ev
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These commands use the following conventions:

® arr denotes an array node in the parse tree.

® preis the prefix to use when constructing the names of index variables.
For example, the prefix i is used to get index variables called i 1 and
i2.

® ind_l ev is the indentation level at which the for loop is to be created.
In the above Java example, the for loop is indented one level from the
left side of the page.

The following Tcl script generates the f or loop shown earlier:

# Tcl
smart_source “"std/output.tcl"
smart_source "std/java_poa lib.tcl"

if { ! [idlgen_parse_idl_file "array.idl"] } {
exit 1

}

i dl gen_set _preferences $i dl gen(cfg)

open_output_file "array.java"

set typedef [$idl gen(root) |ookup "long_array"]

set a [ $t ypedef true_base type]
set indent [java_i ndent [$a num di ns]]
set i ndex [java_array_el emindex $a "i"]
[ * %k
voi d sone_net hod()
{
@java_array_decl _index_vars $a "i" 1] @

@java_array_for_| oop_header $a "i" 1] @
@i ndent @oo@i ndex@ = bar @i ndex@
@java_array_for_loop_footer $a 1] @

}

***]
cl ose_output_file

The amount of indentation to use inside the body of the for loop is
calculated by using the number of dimensions in the array as a parameter to
the j ava_i ndent command.

The java_array_for_I oop_header command takes a boolean parameter
called decl, which has a default value of 0 (FALSE). If decl is set to 1
(TRUE), the index variables are declared inside the header of the f or loop.
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Functionally equivalent (but slightly shorter) Java code can be written as
follows:

/1 Java
voi d sone_net hod()
{
for (int il=0; il<5 ; il++) {
for (int i2=0; i2<7 ; i2++) {
fool[il][i2] = bar[il][i2];
}

}

The Tcl script to generate this is also slightly shorter, because it can omit
the java_array_decl _i ndex_vars command:

# Tcl

set typedef [$idlgen(root) |ookup “long_array"]

set a [ $t ypedef true_base_type]

set i ndent [java_indent [$a numdi ns] ]

set i ndex [java_array el emindex $a "i"]

[ * k%

voi d sone_net hod()

{
@j ava_array_for_|l oop_header $a "i" 1 1] @
@i ndent @ oo@i ndex@= bar @i ndex@
@java_array for_|oop footer $a 1] @

}

***]

For completeness, some of the array processing commands have gen_
counterparts:

java_gen_array_decl _i ndex_vars arr pre ind_| ev
java_gen_array_for_| oop_header arr pre ind_|l ev ?decl ?
java_gen_array for_l oop_footer arr indent
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Processing a Sequence

Because sequences map to Java arrays, they are processed in a similar way
to IDL array types. The following commands are provided for processing
sequences:

j ava_sequence_f or _| oop_header seq pre ind_| ev ?decl ?
j ava_sequence_el em i ndex seq pre
j ava_sequence_for_| oop_footer seq ind_|ev

The command parameters are:

® seq denotes a sequence node in the parse tree.

® preis the prefix to use when constructing the names of index variables.
For example, the prefix i is used to get index variables called i 1 and
i2.

® ind_lev is the indentation level at which the for loop is to be created.

® decl is a flag that causes loop indices to be declared in the for loop
header when equal to 1 (TRUE). No indices are declared when decl is
equal to 0 (FALSE).

These commands are used in an similar way to the array commands.
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Processing an Any

The commands to process the any type divide into two categories, for value
insertion and extraction. The following subsections discuss each category.
®  “Inserting Values into an Any”

®  ‘“Extracting Values from an Any”
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Inserting Values into an Any

Table 10 summarizes the command that is used to generate code that
inserts values into an any.

Table 10: Command for Generating any Insertion Statements

Command Description

java_any_insert_stnt type Returns a Java statement that inserts
any_nane val ue the val ue variable of the specified t ype
into the any called any_nane.

The following example Tcl script shows how to use this command:

# Tcl
smart_source “"std/output.tcl"
smart_source "std/java_poa lib.tcl"

if { ! [idlgen_parse_idl _file "prototype.idl"] } {
exit 1

}

i dl gen_set _preferences $i dl gen(cfg)

open_output_file "any_insert.java"

| append type_|ist [$idl gen(root) |ookup wi dget]
| append type | ist [$idl gen(root) |ookup bool ean]
| append type_list [$idl gen(root) |ookup |ong_array]

foreach type $type list {
set var_nane ny_[ $type s_unane]

[***

@java_any_insert_stnt $type "an_any" $var_nane] @

***]

}

close output_file

If the type_li st variable contains the wi dget (a struct), bool ean and
I ong_array types, the above Tcl code generates the following:

/1 Java

NoPackage. wi dget Hel per . i nsert (an_any, ny_wi dget);

an_any. i nsert _bool ean( ny_bool ean) ;

NoPackage. | ong_arrayHel per.insert (an_any, ny_|l ong_array);
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Extracting Values from an Any

Table 11 summarizes the commands that are used to generate code that
extracts values from an any.

Table 11: Commands for Generating any Extraction Statements

Command Description
java_any_extract_var_decl Declares a variable called nane, of the
type nane specified t ype, into which an any value

can be extracted.

java_any_extract_var_ref Returns a reference to the variable
type nane called nane of the specified t ype.

java_any_extract_stnt type | Extracts a value of the specified type
any_nane name from the any called any_nane into the
variable nane.

The following example Tcl script shows how to use these commands:

# Tcl
smart_source "std/output.tcl"
smart_source "std/java_poa_ lib.tcl"

if { ! [idlgen_parse_idl _file "prototype.idl"] } {
exit 1

}

i dl gen_set _preferences $idl gen(cfg)

open_output _file "any_extract.java"

| append type_|ist [$idl gen(root) |ookup wi dget]
| append type |ist [$idlgen(root) |ookup bool ean]
| append type_|ist [$idlgen(root) |ookup |ong_array]

[***

try {

***]

foreach type $type_list {
set var_nane ny_[ $type s_unane]

[***

@j ava_any_extract _var_decl $type $var_nane] @

***]
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}

output "\ n"
foreach type $type_list {
set var_name ny_[ $type s_unane]
set var_ref [java_any extract_var_ref $type $var_nane]
[***
@j ava_any_extract _stm $type "an_any" $var_nanme] @
process_@$type s_unanme] @ @var_ref @;

***]

}

[***

}

cat ch(Exception e){
Systemout. println("Error: extract fromany.");
e. printStackTrace();

¥

***]

close_output_file

If the variable type_li st contains the wi dget (a struct), bool ean and
I ong_array types, the above Tcl code generates the following Java code:

/1 Java

try {
NoPackage. wi dget ny_wi dget ;
bool ean ny_bool ean;
int[] ny_|l ong_array;

ny_wi dget = NoPackage. wi dget Hel per . ext ract (an_any)
process_wi dget (ny_wi dget ) ;

ny_bool ean = an_any. extract _bool ean()
pr ocess_bool ean( ny_bool ean) ;

ny_l ong_array = NoPackage. | ong_arrayHel per. extract (an_any)
process_|l ong_array(ny_|l ong_array);

}

cat ch(Exception e){
Systemout.printin("Error: extract fromany.");
e. printStackTrace();

Ik

165



CHAPTER 7 | Developing a Java Genie

166



In this chapter

CHAPTER 8

Jsing the C+ +
Print and Random
Jtility Libraries

This chapter shows how to use the cpp_poa print and
cpp_poa_random libraries, using some example Tcl scripts.

Two additional genies, cpp_poa_print.tcl and cpp_poa_randomtcl are
provided with the code generation toolkit: the cpp_poa_print.tcl genie, to
generate code that prints out CORBA data types and the
cpp_poa_randomtcl genie, to generate code that creates random values for
CORBA data types. The genies are discussed in the CORBA Programmer’s
Guide.

Associated with these genies are two libraries—the print and random utility
libraries—that can be used in your own Tcl scripts to generate print
statements or to initialize variables with random data.

This chapter contains the following sections:

Sample IDL for Examples page 168
The cpp_poa_print Utility Library page 169
The cpp_poa_random Utility Library page 176
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Sample IDL for Examples

The examples in this chapter use the following sample IDL:

/1 1DL
struct wi dget {long a;};
typedef sequence<l ong> | ongSeq;
typedef |ong | ong_array[ 10] ;
interface foo {
| ongSeq op(

in w dget p_wi dget,

i nout string p_string,

out | ongSeq p_l ongSeq,

out long array p_long array);
b
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The cpp_poa_print Utility Library

The minimal API of the cpp_poa_pri nt library is made available by the
following command:

smart_source "“cpp_poa_print/lib-mn.tcl"

The minimal API defines the following commands:
cpp_gen_print_stnt type name ?i ndent? ?ostrean?
cpp_print_del ete ?printer?
cpp_print_func_nare type
cpp_print_gen_init ?orb?

cpp_print_stmt type name ?i ndent? ?ostrean?

See “cpp_poa_print Commands” on page 310 for details.

For access to the full API of the cpp_poa_pri nt library, use the following
command:

smart_source "cpp_poa_print/lib-full.tcl"

The full library includes commands from the minimal library and the
following commands:

gen_cpp_print_funcs_h
gen_cpp_print_funcs_cc ?i gnored?

These commands generate the it _print_funcs.handit_print_funcs. cc
files, respectively. See “cpp_poa_print Commands” on page 310 for details.
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Example Script

The following script shows how to use the commands in the cpp_poa_pri nt
library.

Example 23:

# Tcl
smart_source "std/sbs_output.tcl"”
smart_source "std/cpp_poa_ lib.tcl"

1 snart_source "cpp_poa_print/lib-full.tcl"

if {$argc != 1} {
puts "usage: ..."; exit 1
}
set file [lindex $argv 0]
set ok [idl gen_parse_idl _file $file]
if {!$ok} { exit }

gen_cpp_print_funcs_h
gen_cpp_print_funcs_cc 1

# CGenerate a file which contains

# calls to the print functions

set h_file ext S$pref(cpp, h_file_ext)

set cc_file ext $pref(cpp,cc_file ext)

open_out put _file "main$cc_file ext"

set type_list [idlgen_list_all_types "exception"]

[***

#include "it_print_funcs@h_fil e_ext @

/1 Decl are gl obal objects

OCRBA : CRB var global _orb = CORBA : CRB:: _nil ();
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Example 23:

3 IT GeniePrint* global _print = 0;

int

mai n(int argc, char **argv)

{
[]--eee--
/1 Initialise the CRB.
-
cout << "Initializing the GRB' << endl;
gl obal _orb = CORBA : ORB_init(argc, argv);
[]--eeee--
/1 Declare variabl es of each type
-

***]

foreach type $type_list {
set nane ny_[ $type s_unane]

[***

@cpp_var_decl $nane $type 1] @

***]

}; # foreach type

[***

. /llnitialize variabl es

***]

4  cpp_print_gen_init

[***
[]--------
// Print out the val ue of each variabl e
[]---en--

***]

foreach type $type list {
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Example 23:
5 set print_func [cpp_print_func_nane $type]
set name ny_[ $type s_unane]
[***
cout << "@nane@=";
@print_func@cout, @nane@ 1);
cout << endl;
***]
}; # foreach type
[***
[]---n--
// Delete the 'global print' object
[]-=enee--
6 @cpp_print_del ete] @
} /1 end of main()

***]

cl ose_out put_file

The |
1.

172

ines relevant to the cpp_poa_pri nt library can be explained as follows:

The full version of the cpp_poa_pri nt library is included, using
smart _sour ce.

This line and the following line generate the it _print_funcs. h and
it_print_funcs. cxx files, respectively. These files define a set of
functions that can be used to print out user-defined IDL types. A
function is defined for each IDL type declared in the $fil e that is
parsed at the outset.

The I T_Geni ePrint class is the printer class defined in the

it _print_funcs.handit_print_funcs. cxx files. The | T_Geni ePrint
member functions print out CORBA data types.

The cpp_print _gen_i nit command initializes a pointer to an

I T_Geni ePrint object. The default name of the pointer is

gl obal _print.

The code in this f or each loop uses the generated print functions to
print out sample instances of each CORBA data type. The print
function invocation corresponding to each $t ype type is generated,
using cpp_pri nt _f unc_nane.
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6. The cpp_print_del ete command deletes the | T_Geni ePri nt object
with the default name gl obal _print.

173



CHAPTER 8 | Using the C++ Print and Random Utility Libraries

C++ Generated Code

The example script generates the following C++ code when run against the
sample IDL:

/] C++
#include "it_print_funcs. h

/1 Decl are gl obal objects

M --eaee--

OCRBA : CRB var global _orb = CORBA : CRB:: _nil ();
I T GeniePrint* global _print = 0O;

int main(int argc, char **argv)

{

cout << "Initializing the ORB' << endl;
gl obal _orb = CORBA: : CRB_init(argc, argv);

---e----

/| Declare variabl es of each type

[l--een---

QORBA: : Short ny_short;

CCRBA: : Long ny_| ong;

CCRBA: : Ushor t ny_unsi gned_short;
QCRBA: : ULong ny_unsi gned_| ong;
QCRBA: : Fl oat ny_fl oat;

CCRBA: : Doubl e ny_doubl e;

QCRBA: : Bool ean ny_bool ean;
COCRBA: : Cct et ny_octet;

QCRBA: : Char ny_char;

QCRBA: : String_var ny_string;

CCRBA: : Any ny_any,

QCRBA: : (hj ect _var ny_Qhj ect ;

wi dget ny_wi dget ;

| ongSeq ny_| ongSeq;

| ong_array ny_| ong_arr ay;
foo_var ny_foo;
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. //lnitialize variabl es

I/ Initialise the global printer object.
/1
global _print = new | T_Geni ePrint (gl obal _orb);

cout << "ny_short =";
gl obal _print->print_short(cout, ny_short, 1);
cout << endl;

cout << "ny_long =";
gl obal _print->print_long(cout, ny_long, 1);
cout << endl;

. /1 and so on (some data types ski pped)

cout << "ny_wi dget =";
gl obal _print->genie_print_wi dget(cout, ny_wi dget, 1);
cout << endl;

cout << "ny_longSeq =";
gl obal _print->geni e_print_| ongSeq(cout, ny_|ongSeq, 1);
cout << endl;

cout << "ny_long_ array =";
gl obal _print->genie_print_|long_array(cout, ny_|long_array,
1);
cout << endl;

cout << "ny_foo =";

gl obal _print->print_object(cout, ny_foo, 1);
cout << endl;

/] Delete the 'global print' object
[]--nnee--
del ete gl obal _print;

} /1 end of nmain()
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The cpp_poa_random Utility Library

176

The minimal API of the cpp_poa_randomlibrary is made available by the
following command:

snart_source "cpp_poa_randomi | ib-mn.tcl"
The minimal API defines the following commands:

cpp_gen_random assi gn_stnt type name i ndent
cpp_random assi gn_stnt type name

cpp_r andom del et e ?r andon?

cpp_randomgen_i nit ?orb? ?seed? ?randon?

See “cpp_poa_random Commands” on page 313 for details.

For access to the full API of the cpp_poa_r andom library, use the following
command:

snart_source "cpp_poa_randomi |l ib-full.tcl"

The full library includes the command from the minimal library and the
following commands:

gen_cpp_random f uncs_h
gen_cpp_random f uncs_cc ?i gnor ed?

These commands generate the i t _random f uncs. h and
i t_random f uncs. cc files, respectively. See “cpp_poa_random Commands”
on page 313 for details.
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Example Script

The following script shows how to use the commands of the
cpp_poa_r andomlibrary. This example is an extension of the example shown
earlier (see page 170).

Example 24:

# Tcl

smart_source "std/sbs_output.tcl"”

smart _source "std/cpp_poa_lib.tcl"

smart_source “cpp_poa_print/lib-full.tcl"
1 smart_source "cpp_poa_randonilib-full.tcl"

if {$argc !'= 1} {
puts "usage: ..."; exit
}
set file [lindex $argv 0]
set ok [idlgen parse idl _file $file]
if {I$0k} { exit }

gen_cpp_print_funcs_h
gen_cpp_print_funcs_cc 1

gen_cpp_random funcs_h
gen_cpp_random funcs_cc 1

# CGenerate a file which contains
# calls to the print and random functi ons

set h file ext $pref(cpp, h file_ ext)
set cc_file ext $pref(cpp,cc_file_ ext)
open_out put_file "main$cc_file_ext"

set type_list [idlgen_list_all_types "exception"]
[***

#include "it_print_funcs@h_fil e_ext@
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Example 24:

#include "it_random funcs@h_fil e _ext @

/1 Decl are gl obal objects

OORBA: : GRB var global _orb = CORBA:: CRB:: _nil();
IT CGeniePrint* global _print = 0;
| T_Geni eRandont gl obal _random = 0;

int

mai n(int argc, char **argv)

{

***]

f oreach

[***

***]

cout << "Initializing the CRB' << endl;
gl obal _orb = CORBA' : CRB_init(argc, argv);

/| Declare variabl es of each type
[]---n--

type $type_list {
set name ny_[ $type s_unane]

@cpp_var_decl $nane $type 1] @

}; # foreach type

out put "

\n"

cpp_print_gen_init

out put "

\n"

cpp_random gen_i ni t

[***

***]

/1l Assign random val ues to each variabl e
[l--eene--

foreach type $type_list {

[***

set name ny_[ $type s_unane]
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Example 24:

@cpp_random assi gn_stnt $type $nane] @

***]

}; # foreach type

[***
[]--------
// Print out the val ue of each variabl e
[]---en--

***]

foreach type $type list {
set print_func [cpp_print_func_nane $type]
set name ny_[ $type s_unane]

[***
cout << "@nane@=";
@print_func@cout, @nane@ 1);
cout << endl;

***]

}; # foreach type

[***

Il Del ete gl obal objects
[]--eeae--

@cpp_print_del ete] @
@ cpp_r andom del et e] @

} // end of exanple_func()

***]

close_out put _file

The lines relevant to the cpp_poa_r andomlibrary can be explained as
follows:

1. The full cpp_poa_randomlibrary is included, using smart_sour ce.

2. This line and the following line generate the i t _random f uncs. h and
it _random f uncs. cxx files. These files define a class with member
functions that generate random values for user-defined IDL types. A
function is defined for each IDL type declared in the $fil e, which is
parsed at the outset.

3. This include line ensures that the generated code has access to the
declarations in i t _random f uncs. h.
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The I T_Geni eRandomclass is defined in the it _random f uncs. h and

i t_random f uncs. cxx files. The I T_Geni eRandommember functions
are used to generate random values for CORBA data types.

The cpp_random gen_i nit command initializes a pointer to an

| T_Geni eRandomobject. The default pointer name is gl obal _r andom
The cpp_random assi gn_st nt command is used to generate a
statement that initializes a variable with random data. The generated
statement calls an | T_Geni eRandommember function of the
appropriate type.

The cpp_random del et e command deletes the | T_Geni eRandomobject
with the default name gl obal _r andom
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C+ + Generated Code

The example script generates the following C++ code when run against the
sample IDL:

/] C++
#include "it_print_funcs. h
#incl ude "it_random funcs. h

I/ Decl are gl obal objects

[--eaee--

OCRBA: : CRB var global _orb = CORBA : CRB:: _nil ();
I T _GeniePrint* global _print = 0;

| T_Geni eRandont gl obal _random = 0;

int main(int argc, char **argv)

{

cout << "Initializing the ORB' << endl;
gl obal _orb = CORBA : CRB_init(argc, argv);

[]--eae--

/1 Declare variabl es of each type

-

QCRBA: : Shor't ny_short;

QCRBA: : Long ny_| ong;

QCRBA: : Ushort ny_unsi gned_short;
QCRBA: : ULong ny_unsi gned_| ong;
QOCRBA: : Fl oat ny_float;

QCRBA: : Doubl e ny_doubl e;

COCRBA: : Bool ean ny_bool ean;
CCRBA: : Cct et ny_octet;

QCRBA: : Char ny_char;

OCRBA : String_var ny_string;

CCRBA: : Any ny_any;

OCORBA: : (oj ect _var ny_Cbj ect ;

wi dget ny_wi dget ;

| ongSeq ny_| ongSeq;

| ong_array ny_|l ong_array;
foo_var ny_f oo;
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// Initialise the global printer object.
/1
gl obal _print = new | T_Geni ePri nt (gl obal _orb);

[l Initialise the global random generator object.

/1l

gl obal _random = new | T_Geni eRandon{ gl obal _orb);
[l--eene--

/'l Assign random val ues to each variabl e
[]--eeee--

ny_short = gl obal _random >get _short();

ny_l ong = gl obal _random >get _| ong();

ny_unsi gned_short = gl obal _random >get _ushort();
ny_unsi gned_| ong = gl obal _random >get _ul ong();
ny float = gl obal _random >get float();

ny_doubl e = gl obal _random >get _doubl e();
ny_bool ean = gl obal _random >get _bool ean() ;
ny_octet = gl obal _random >get _octet();

ny_char = gl obal _random >get _char ();

ny_string = gl obal _random >get_string( 0);

gl obal _random >get _any(ny_any);

ny_Cbj ect = gl obal _random >get _ref erence();

gl obal _random >geni e_wi dget ( ny_wi dget ) ;

gl obal _random >geni e_| ongSeq(ny_I ongSeq) ;

gl obal _random >geni e_| ong_array(ny_| ong_array);
gl obal _random >geni e_f oo(ny_f 00) ;

cout << "ny_short =";
gl obal _print->print_short(cout, ny_short, 1);
cout << endl;

[/ identical to 'cpp_poa_print’ exanple
/1 Del ete gl obal objects
[---e----
del ete global _print;

del et e gl obal _random

} /1 end of main()
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CHAPTER 9

Jsing the Java
Print and Random
Jtility Libraries

This chapter shows how to use the java poa_ print and
java_poa_random libraries, using some example Tcl scripts.

Two additional genies, j ava_poa_print.tcl and java_poa_randomtcl are
provided with the code generation toolkit: the j ava_poa_print.tcl genie, to
generate code that prints out CORBA data types and the
java_poa_randomtcl genie, to generate code that creates random values
for CORBA data types. The genies are discussed in the Orbix 2000
Programmer’s Guide.

Associated with these genies are two libraries—the print and random utility
libraries—that can be used in your own Tcl scripts to generate print
statements or to initialize variables with random data.

This chapter contains the following sections:

Sample IDL for Examples page 184
The java_poa_print Utility Library page 185
The java_poa_random Utility Library page 193
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Sample IDL for Examples

The examples in this chapter use the following sample IDL:

/1 1DL
struct wi dget {long a;};
typedef sequence<l ong> | ongSeq;
typedef |ong | ong_array[ 10] ;
interface foo {
| ongSeq op(

in w dget p_wi dget,

i nout string p_string,

out | ongSeq p_l ongSeq,

out long array p_long array);
b
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The java_poa_print Utility Library

The minimal API of the j ava_poa_print library is made available by the
following command:

snart_source "java_poa print/lib-mn.tcl"

The minimal API defines the following commands:
java_gen_print_stmt type name print_obj_|oc ?i ndent? ?ostrean?
java_print_func_nane type print_obj_| oc

java_print_gen_init ?orb?

java_print_stnmt type nane print_obj_loc ?indent? ?ostrean?

See “java_poa_print Commands” on page 382 for details.

For access to the full API of the j ava_print library, use the following
command:

smart_source "java poa_print/lib-full.tcl"

The full library includes commands from the minimal library and the
following commands:

gen_j ava_print_funcs ?i gnored?

This command generates the | T_Geni ePri nt . j ava file. See “java_poa_print
Commands” on page 382 for details.
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Example Script

The following script shows how to use the commands in the
java_poa_print library.

Example 25:

#Tcl
smart_source "std/sbs_output.tcl"”
smart_source "std/java_poa_lib.tcl"

1 snart_source "java poa print/lib-full.tcl"
smart_source "std/java _config_defaults.tcl"

if {$argc != 1} {
puts "usage: ..."; exit 1

}

set file [lindex $argv 0]
set ok [idl gen_parse_idl _file $file]
if {I$ok} { exit }
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Example 25:

# generate a file which contains
# calls to the print functions

set java file_ext $pref(java,java file_ext)
open_out put_file "Printer$java file_ext"

set type_ list [idlgen_list_all_types "exception"]

[***

i mport @pref (j ava, pri nt package_nane) @*;
inport org.ony. CCRBA *;

public class Printer

{

I/ global _orb -- nake CRB global so all code can find it.
/1
public static org. omg. CORBA CRB gl obal _orb = nul | ;
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Example 25:
3 @j ava_indent 1] @ublic static | T_GeniePrint gl obal _printer;
public static void main (String args[])
{ /1 Initialise the CRB.
/S\//stemout.println ("Initializing the CRB");
global _orb = GRB.init(args, null);
R
/| Declare variabl es of each type
*xx] Moo

foreach type $type_list {
set name ny_[ $type s_unane]

java_gen_var_decl $nanme $type in 1
}; # foreach type

[***

. /llnitialise variabl es

***]

4 java print_gen_init "gl obal _orb"

[***
IV EEEEE TR
// Print out the val ue of each variabl e
IV EEEEEEEEE

***]

foreach type $type_list {
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Example 25:

set print_func [java print_func_nane $type “Printer"]
set nane ny_[ $type s_unane]

[***
Systemout.printin (" @nane@=");
@print _func@ Syst em out, @namre@ 1);
Systemout. println();

***]

}; #foreach type

[***

}

***]

} //end of nain()

close_out put _file

The lines relevant to the j ava_poa_pri nt library can be explained as

follows:

1. The full version of the j ava_poa_print library is included, using
smart _sour ce.

2. This line generates the | T_Geni ePri nt . j ava file. This file defines a set
of functions that can be used to print out user-defined IDL types. A
function is defined for each IDL type declared in the $fil e that is
parsed at the outset.

3. ThelT_GeniePrint class is the printer class defined in the
I T_Geni ePrint.java file. The I T_Geni ePri nt member functions print
out basic CORBA data types and user-defined types.

4. Thejava_print_gen_init command initializes a pointer to an
I T_Geni ePrint object. The default name of the pointer is
gl obal _printer.

5. The code in this f or each loop uses the generated print functions to

print out sample instances of each CORBA data type. The print
function invocation corresponding to each $type type is generated,
using j ava_pri nt_func_nane.
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Java Generated Code

The example script generates the following Java code when run against the
sample IDL:

/1 Java
inport idlgen.*;
inport org.ong. CCRBA *;

public class Printer

{

/l global _orb -- make CRB global so all code can find it.
/1
public static org. ong. CORBA CRB gl obal _orb = null;

public static I T _GeniePrint global _printer;

public static void main (String args[])
{
/] Initialise the CRB.
/1l
Systemout.println ("Initializing the CRB");
global _orb = GRB.init(args, null);
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1);

VYT ——

I/ Declare variabl es of each type

fo--eeeeee--
short

int

short

int

| ong

| ong

f1 oat

doubl e

bool ean

byt e

char

java.lang. String
char

java.l ang. String
or g. onmy. CCRBA. Any
or g. ong. GORBA. (hj ect
NoPackage. wi dget
int[]

int[]

NoPackage. f oo

//lnitialise variabl es

ny_short;

ny_| ong;

ny_unsi gned_short ;
ny_unsi gned_| ong;
ny_| ong_| ong;
ny_unsi gned_| ong_| ong;
ny_float;

ny_doubl e;

ny_bool ean;

ny_oct et ;

ny_char;
ny_string;
ny_wchar;
ny_wstring;
ny_any;

ny_Qhj ect ;

ny_wi dget ;

ny_| ongSeq;

ny_|l ong_array;
ny_f oo;

global _printer = new | T_Geni ePrint(global _orb, "");

1 <eemmenn

// Print out the val ue of each variable

0 commaoas

Systemout.println (“ny_short =");
Printer.global _printer.print_short(System out, ny_short,

Systemout . println();

Systemout.println ("ny_long =");
Printer.global printer.print_|ong(Systemout,ny |ong, 1);

Systemout . println();

Systemout.printin ("nmy_w dget =");

. /1 and so on (some data types ski pped)

The java_poa_print Utility Library
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}

Printer.gl obal _printer.geni e_print_NoPackage w dget (
Syst em out, ny_wi dget, 1);
Systemout. println();
Systemout. println ("ny_l ongSeq =");
Printer.global _printer.genie_print_NoPackage_| ongSeq(
Systemout, ny_| ongSeq, 1);
Systemout. println();
Systemout.println ("ny_long_array =");
Printer.global printer.genie_print_NoPackage | ong_array(
Systemout, ny_l ong_array, 1);
Systemout. println();
Systemout.println ("ny_foo =");
Printer. gl obal _printer.print_object(Systemout,ny_foo, 1);
Systemout. println();
} //end of main()



The java_poa_random Utility Library

The java_poa_random Utility Library

The minimal API of the j ava_poa_r andomlibrary is made available by the
following command:

snmart_source "java poa randonlib-mn.tcl"
The minimal API defines the following commands:

j ava_gen_random assi gn_stnt type name ?dir? random obj | oc
i ndent

java_random assi gn_stnt type nane ?dir? randomobj | oc

java_randomgen_init ?orb? ?seed? ?randon?

See “java_poa_random Commands” on page 384 for details.

For access to the full API of the j ava_poa_r andom library, use the following
command:

snart_source "java poa randondlib-full.tcl"

The full library includes the command from the minimal library and the
following commands:

gen_j ava_r andom funcs ?i gnor ed?

This command generates the | T_Geni eRandom j ava file. See
“java_poa_random Commands” on page 384 for details.
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Example Script

The following script shows how to use the commands of the
j ava_poa_r andomlibrary. This example is an extension of the example
shown earlier (see page 186).

Example 26:

#Tcl

smart_source "std/sbs_output.tcl"”

smart_source "std/java_poa_lib.tcl"

smart_source "java_ poa_print/lib-full.tcl"
1 smart_source "java poa_randomilib-full.tcl"

smart_source "std/java _config_defaults.tcl"

if {$argc != 1} {
puts "usage: ..."; exit 1

}

set file [lindex $argv 0]
set ok [idl gen_parse_idl _file $file]
if {!$ok} { exit }
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Example 26:

gen_j ava_random f uncs

# generate a file which contains
# calls to the print and random functi ons

set java file_ext $pref(java,java file_ext)
open_out put_fil e "Randon®j ava_file_ext"

set type_list [idlgen_list_all_types "exception"]

[***

i mport @pref (j ava, pri nt package_nane) @*;

***]

if { $pref(java, printpackage nane) !=
$pref (j ava, randonpackage nane) } {

[***

i mport @pr ef (j ava, randonpackage_nane) @*;

***]

}

[***

inport org.ony. CCRBA *;

public class Random

{

/1 global_orb -- make CRB global so all code can find it.
/1
public static org. omg. CORBA CRB gl obal _orb = null;

@java_indent 1] @ublic static | T_GeniePrint global _printer;
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Example 26:
3 @j ava_indent 1] @ublic static |IT_Geni eRandom gl obal _random

public static void main (String args[])

{

[/ Initialise the CRB.
/1l
Systemout.printin ("Initializing the CRB");
global _orb = CRB.init(args, null);
[ --emem- -
/| Declare variabl es of each type
[] =-ememea

***]

foreach type $type_list {
set name ny_[ $type s_unane]

java_gen_var_decl $nanme $type in 1
}; # foreach type
output "\n"
java_print_gen_init "gl obal _orb"

output "\n"
4 java_randomgen_init "global _orb"

[***
Ho--------
/1 Assign randomval ues to each variabl e
o----ee -

***]

foreach type $type_list {
set nane ny_[ $type s_unane]

[***
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Example 26:

@j ava_random assi gn_stnt $type $nane "in"
gl obal _randon] @

***]

}; #foreach type

[***
IV
// Print out the val ue of each variabl e
VT

***]

foreach type $type_list {

set print_func [java_print_func_name $type
"gl obal _printer"]

set name ny_[ $type s_unane]

[***
Systemout. println (" @namre@=");
@print _func@ Syst em out , @namre@ 1);
Systemout . println();

***]

}; #foreach type

[***

} //end of nain()

}

***]
close_output_file

The lines relevant to the j ava_poa_r andomlibrary can be explained as
follows:

1. The full j ava_poa_r andomlibrary is included, using smart _sour ce.

2. This line generates the | T_Geni eRandom j ava file. This file defines a
class with member functions that generate random values for
user-defined IDL types. A function is defined for each IDL type declared
in the $fil e, which is parsed at the outset.

3. The I T_Geni eRandomclass is defined in the | T_Geni eRandomfile. The
| T_Geni eRandommember functions are used to generate random values
for basic CORBA data types and user-defined types.
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The j ava_random gen_i ni t command initializes a pointer to an
| T_Geni eRandomobject. The default pointer name is gl obal _r andom

The j ava_r andom assi gn_st nt command is used to generate a
statement that initializes a variable with random data. The generated
statement calls an | T_Geni eRandommember function of the
appropriate type.



The java_poa_random Utility Library

Java Generated Code

The example script generates the following Java code when run against the
sample IDL:

/1 Java

inport idlgen.*;
import idlgen.*;
inport org.ony. CCRBA *;

public class Random

{
I/ global _orb -- nake ORB global so all code can find it.

/1l
public static org. ong. CORBA ORB gl obal _orb = nul | ;

public static | T_CeniePrint global _printer;
public static |IT_Geni eRandom gl obal _random

public static void main (String args[])
{
/1 Initialise the CRB.
Il
Systemout.println (“Initializing the CRB");
global _orb = GRB.init(args, null);
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VT

/I Declare variabl es of each type

N
short

int

short

int

| ong

| ong

f1 oat

doubl e

bool ean

byt e

char

java.lang. String
char

java.lang. String
or g. onmg. CCRBA. Any
or g. ong. CORBA. (hj ect
NoPackage. wi dget
int[]

int[]

NoPackage. f oo

ny_short;

ny_| ong;

ny_unsi gned_short ;
ny_unsi gned_| ong;
ny_| ong_| ong;
ny_unsi gned_| ong_| ong;
ny_float;

ny_doubl e;

ny_bool ean;
ny_octet;

ny_char;
ny_string;
ny_wchar ;
ny_wstring;
ny_any;

ny_Qoj ect ;

ny_wi dget ;

ny_| ongSeq;

ny_l ong_array;
ny_f oo;

gl obal _printer = new | T_Geni ePrint(global _orb, "");

/] Initialise the gl obal

Il

random gener at or obj ect .

gl obal _random = new | T_Geni eRandon{ gl obal _orb, 0);
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/] o--eeem--
I/ Assign random val ues to each variabl e
fo--------
ny_short = Random gl obal _random get _short ();
ny_| ong = Random gl obal _random get _| ong();
ny_unsi gned_short = Random gl obal _random get _ushort ();
ny_unsi gned_| ong = Random gl obal _random get _ul ong() ;
ny_l ong_|l ong = Random gl obal _random get _| ongl ong() ;
ny_unsi gned_| ong_|l ong =

Random gl obal _r andom get _ul ongl ong() ;
ny_fl oat = Random gl obal _random get _fl oat () ;
ny_doubl e = Random gl obal _random get _doubl e();
ny_bool ean = Random gl obal _r andom get _bool ean() ;
ny_octet = Random gl obal _random get _octet ();
ny_char = Random gl obal _random get _char();
ny_string = Random gl obal _random get _string( 10);
ny_wchar = Random gl obal _r andom get _wchar () ;
ny_wstring = Random gl obal _random get_wstri ng( 10);
ny_any = Random gl obal _random get _any(1);
ny_Cbj ect = Random gl obal _random get _r ef erence() ;

ny_wi dget =
Random gl obal _r andom geni e_NoPackage_wi dget () ;
ny_|l ongSeq =
Random gl obal _r andom geni e_NoPackage_| ongSeq() ;
ny_long_array =

Random gl obal _r andom geni e_NoPackage_| ong_array();
ny_foo = Random gl obal _r andom geni e_NoPackage_f oo() ;
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E

[]o--eaem--

/1 Print out the value of each variable

Ho--------

Systemout. println ("ny_short =");

Random gl obal _printer. print_short (System out, ny_short,

Systemout . println();

Systemout.println ("ny_long =");

Random gl obal _printer.print_| ong(Systemout,ny_long, 1);

Systemout . println();

Systemout.println ("ny_w dget =");

Random gl obal _printer.geni e_print_NoPackage wi dget (
System out, ny_wi dget, 1);

Systemout. println();

Systemout.println ("ny_l ongSeq =");

Random gl obal _printer. geni e_print_NoPackage_| ongSeq(
Systemout, ny_l ongSeq, 1);

Systemout. println();

Systemout.printin ("ny_long_array =");

Random gl obal _pri nt er. geni e_pri nt_NoPackage_| ong_ar ray(
Systemout, ny_l ong_array, 1);

Systemout. println();

Systemout.printin ("ny_foo =");

Random gl obal _printer. print_object(Systemout, ny foo, 1);

Systemout. println();

} //end of nain()



In this chapter

CHAPTER 10

-urther
Development
ssues

This chapter details further development facets of the code
generation toolkit that help you to write genies more
effectively.

This chapter contains the following sections:

Global Arrays page 204
Re-Implementing Tcl Commands page 210
Miscellaneous Utility Commands page 215
Recommended Programming Style page 223
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Global Arrays

Overview

In this section

204

The code generation toolkit employs a number of global arrays to store
common information.

Some of these global arrays are discussed in previous chapters. For
example, $i dl gen(root), see “Traversing the Parse Tree” on page 35, holds
the results of parsing an IDL file.

Note: When using arrays make sure you do not place spaces inside the
parentheses, otherwise Tcl will treat it as a different array index to the one
you intended. For example, $vari abl e(i ndex) is not the same as
$variabl e( index ).

This sections covers the following topics:

The $idlgen Array page 205
The $pref Array page 206
The $cache Array page 209




Global Arrays

The $idigen Array

Overview

$idigen(root)

$idigen(cfg)

$idigen(exe_and_script_name)

This array contains entries that are related to the core i dI gen executable.
*  S$idlgen(root)

*  S$idlgen(cfg)

®  S$idlgen(exe_and_script_name)

This variable holds the root of an IDL file parsed with the built-in parser. For
example:

# Tcl

if {![idlgen_parse_idl _file "finance.idl "]} {
exit

}

set node [$idl gen(root) |ookup Account ]

For more information, see Chapter 4 on page 33.

This variable represents all the configuration settings from the standard
configuration file i dI gen. cf g:

# Tcl
set version [$idl gen(cfg) get_string orbix. versi on_nunber]

For more information, see “Using Configuration Files” on page 77.

This variable contains the name of the i dI gen executable together with the
name of the Tcl script being run. This variable is convenient for printing
usage statements:

# Tcl
puts "Usage: $idl gen(exe_and script_nane) -f <file>"

Run the i dI gen interpreter from the command line:
idlgen global vars.tcl

Usage: idlgen globalvars.tcl -f <file>
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The $pref Array

Overview

Genie preferences

Configuration files

Example configuration file

206

It is best to avoid embedding coding preferences in a script that will be
re-used in many different circumstances. Passing numerous parameters to
each command procedure is impractical, so it is better to use a global
repository of coding preferences.

The code generation toolkit provides a number of mechanisms to support
genie preferences:

¢ Command line arguments.
®  Configuration files.

Configuration files can, in coding terms, be time consuming to access. The
preference array caches the more common preferences found in a
configuration file. Users can specify values in the def aul t scope of the
standard configuration file and they are placed in the $pref array during
initialization of the i dI gen interpreter. This allows quick access to the main
options without the overhead of using the configuration file commands and
operations. Command-line arguments can then override any of the more
static preferences specified in configuration files.

This is an example configuration file, with some entries in the def aul t
scope:

defaul t {