TTCN-3 TOOLS INTEROPERABILITY
BETWEEN JAVA AND C/C++ PLATFORMS

1

Ricardo Rezzano Ariel Sabiguero ! César Viho?

1Instituto de Computacién, Facultad de Ingenieria, Universidad de la Reptiblica
J. Herrera y Reissig 565, Montevideo, Uruguay
{rrezzano,asabigue }@fing.edu.uy

2|RISA / Dionysos
Campus Universitaire de Beaulieu

35042 Rennes CEDEX, France
viho@irisa.fr

05/06/2008

TTCN-3 TOOLS INTEROPERABILITY BETWEEN JAVA AND C/C++ PLATFORMS InCo-IRISA



Work Motivation

Context

Dual APIs - Proposal

Dual APIs - Implementation

Final remarks

TTCN-3 TOOLS INTEROPERABILITY BETWEEN JAVA AND C/C++ PLATFORMS InCo-IRISA



Work Motivation

TTCN-3 an abstract language

TTCN-3 Abstraction

» TTCN-3 Abstract Test Suites
» TTCN-3 Interfaces and Adapters

» Reuse of ATS and Implementations

Different Platforms

» Platforms Implementations
» Implementations nature determine the platform

» Lack of reuse between different platforms
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Project Context Activities and Tools

TTCN-3 Activities and Goals
» TTCN-3 Experience and Know How
» Develop picoTTCN-3 Compiler

» Experiment and Propose enhances to TTCN-3 promoting its
use

Go4IT Project Activities

» Use of different platforms to facilitate IPV6 Testing Activities

» T3DevKit and Codec Generator in C/C++
» Testing Tools based in Java/Testing Tech technology

» Development of free TTCN-3 Compiler and Tools
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The wrapper based solutions

How to enable reuse between platforms 7

» Using JNI for interoperability between C/C++ and Java

» JNI Wrapper based solutions concept

Some Experiences

» T3DevKit Wrapper for Java (H. Martinez - A. Sabiguero)

» Testing Tools Java Wrapper for Go4lT IPV6 Kit
» Code Generator Wrapper for Java Platform

» Testing Tools Java Wrapper for Go4IT C/C++ compiler
» Modeling external activities in PERL

» Mapping to new Languages (C#)
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Dual APIs - Proposal

Dual APIs solution - Definition and Technology

Generalizing the Solution

» Integrating the solution to the TTCN-3 tools
» The Dual APIs solution

Solution Features
» Keep the implementations transparently to TTCN-3
specifications
» Extending Abstraction to the implementations between
platforms
» JNI Technology a proved solution
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Dual APIs - Proposal

Simple APIs - Go4IT Design

Compiled ATS

— — TEHCH — — -
— — —TEHCD — — -

‘ SUT Adapter ‘ Platform Adapter ‘

‘ SUT - System Under Test ‘
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Dual APIs - Proposal

Dual APIs - Design Integration Architecture
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SUT - System Under Test
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Dual APIs - Implementation

Prototype Implementation

Solution Prototype

» Go4lT TTCN-3 Compiler and Tools in C/C++
» Implementing TRI Interoperability with Java

» SA Library
» PA Library

» Enable the Go4IT platform to use Java implementations and
libraries
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Dual APIs - Implementation

Implementation Description

Implementation Details

» Adapting T3RTS

» Interface Names
» APIs to modify

» SALib
» PALib

Implementations features

» Platform dynamical resolution

» Configuration
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Dual APIs - Implementation

Implemented Examples - DNS Tester

Example Details

» DNSTester ATS, reused from Go4lT

» DNSTester ETS core, implemented in C/C++
» Parts in different platforms

» SA Library in Java
» PA Library in C/C++

Extra Work Implementation

» How to configure - XML
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Dual APIs - Implementation

Source Code Map - C++

Archive Editar Ver Marcadores Herramientas Preferencias Ayuda

bool DNSPort::Map (const Portlds port,id]l @

{ 1
E. Alles 13 = nnecti

] if (comnectedPort_ != NULL) {

perror ("DNSPort: cannot map to mors than ons componsnt”); =]

return false;

socket_ = socket (PF_INET, SOCE_DGRAM, 0); 0
L. if (socket_ =1) 1

perror ("DNSPort: Errer: unable to create sockst");

return false;

struct sockaddr_in dns_server_addr;
. if (get_nameserver_address (dns_server_addr) == false) (
return false;

}

L. if (connect (socket_, (struct sockaddr*) &dns_server_addr, sizeof
SUEULEEEE (dns_server_addr)) 1= 0) { oY
cert <2 "DNSPdrt: sonmecE() Failed" e endli =
close (socket_); E‘S
; 4 socket_ = -1;
, return false; 4
. ) | |
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Dual APIs - Implementation

Source Code Map - Java

Archive Editar VMer Marcadores Herramientas Preferencias Ayuda

=N public TriStatus trilap(TriPortId compPortId, TriPortId tsiPortId) {
E System.out.println("*#*#% triMap *+*#*+");
System.out.println(". CompPort: " + compPortId); =
System.out.println(". TsiPort: " + tsiPortid); =]
this.compPortId = compPortld; =]
this.tsiPortTd = tsiPortId;
=8 . try { =)
. . . dnsServerddress = InetAddress.getByName(getDNSServeraddress()); :
=18 @ } eateh (java.n=t.UnknownHostException uhs) |
3 throw new RuntimeException (uhe); | ‘
U i =
|21 . if (connected) {
return new TriStatusImpl( Connect Port") ;.
L i
this.triCommunicationTE = new TriCommunicationTEImpl();
this.start();
P return new TriStatusImpl(TriStatus.TRI_OK);
L b
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Final remarks

Fianl Solution Design

- — FCHME€ — — — — FCIHL€ — —
v £l

— — FCHCHC— — -
— — FCHCH-J— —
— — FCHCD-J— — -
— — FCHED-C— — -

‘ SUT - System Under Test ‘
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Final remarks

Results and conclusions

» This new interpretation of the standard will allow the reuse of
tools and libraries between different platforms and suppliers
easily and transparently.

» Promote the effort and partnering to its construction in
different and new fields.

» It will allow the users of the tool to use the best services and
solutions provided by each platform, instead of having to
choose beforehand the platform of a project as a whole.
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Final remarks

Pros and Cons

Pros

» Transparent use of different platforms components
» Enhancing TTCN-3 Implementations Abstraction

» Easily configurable

Cons

» Dual Implementations are more complex
» Test Architect should master in TTCN-3, C/C++ and Java
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Final remarks

Summary and Remarks

To do

» Provide a full DUAL API TRI and TCl implementation
SA Library (done)

PA Library (partialy done)

TM Library (to do)

CD Library (to do)

v

v vy

Native Interop in others Compilers, Tools, and Languages

» Dual Libs

» Java Compilers using C/C++ code implementations and Libs
» C/C++ Compilers using Java code implementations and Libs

» Apply same idea for others Platforms Languages, e.g. C#
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Final remarks

Thank you for your time

Questions?

http://www.fing.edu.uy/~asabigue/publi/rrezzanot3uc2008paper.pdf

TTCN-3 TOOLS INTEROPERABILITY BETWEEN JAVA AND C/C++ PLATFORMS InCo-IRISA


http://www.fing.edu.uy/~asabigue/publi/rrezzanot3uc2008paper.pdf

	Outline
	Work Motivation
	Context
	Dual APIs - Proposal
	Dual APIs - Implementation
	Final remarks

