More related testing Issues

• ODP and Managed Objects • Concurrent TTCN • Multi Party Testing • Multi Layer Testing • Formal Methods in Conformance Testing (FMCT, ISO/IEC P.54, ITU-T Q.10) • Quality of Service Testing

Test Operation

Preparation for Testing

Parameterized Executable Test Suite (PTES)

An ATM PICS Perfoma Entry

PICS Performa

• To be provided as a Standard • Definition of a Set of Questions •Supplier or Client •Relationship to Protocol Specification •Major Capability of the IUT •Role •PDUs and PDU Parameters •Timers •Error Handling •Dependencies •...

PIXIT for ATM Test Suite

Further Declarations of an ATM Test Suite

Parameter Declaration of anATM Test Suite

An Operation Definition for ATM PDUs

An ATM PDU Definition

An ATM PDU Constraint Definition

An ATM Test Case

A TTCN Behaviour Tree

Features of TTCN

• Formalized definition of Abstract Test Cases • Structuring of Test Cases and Steps • Recording of Test Group Assignment and Test Purpose Reference • Dynamic Test Behaviour Description

•Sequence of and choice between Events •Special Events (Timer, OTHERWISE, IMPLICIT_SEND, Pseudo Events) •Attached and default Behaviour; Preamble and Postamble • Constarints Description

•Parametrization and Variables •Conditions on Events • Operation Definition on data Types • Verdict Assignment • ...

Tree and Tabular Combined Notation (TTCN)

• Defined by Part 3 • Graphical Presentation of Test Suites • Definition of Graphical and Machine Processable (MP) Formats • Interpretation of TTCN Test Cases • Formalization of Execution Concepts • Integration of ASN.1 (ISO/IEC 8824, ITU-T X.208)

Example: ATM Test Suite Structure

Test Suite Structure

Abstract Test Suite Specification

• Test Suite Structure (TSS) • Test Purpose (TP) and Test Case • Test Step • Test Event • Preamble, Body, Postamble • Abstract Test Method (ATM)

•End-Systems IUT - Single Protocol - Multi Protocol •Relay Systems IUT • Standardized Test Notation (TTCN)

Example: ATM Test Configuration

Abstract Test Methods (Relay Systems)

Abstract Test Methods (End-Systems)

Possible PCOs for Testing

Conceptual Testing Architecture

Conformance Assessment Process Overview

Types of Result (Verdict)

• Pass

- The observered behaviour gives evidence of conformance • Inconclusive - Neither a pass nor a fail can be given • Fail

- The observered behaviour demonstrates non-conformance • Final Verdict - Summary of verdicts, lowest result (pass > inconclusive > fail) determines the final verdict

Types of Testing

• Basic Interconnection Tests - test connection set-up • Capability Test

- validation of static conformance requirements and PICS • Behaviour Test

- main part of testing, including invalid protocol behaviour by the tester • Conformance Resolution Tests - beyound Behaviour Tests, in case of undefined test cases, in order to fulfil a test putpose

Basic Terms

• Implementation under Test (IUT) • System under Test (SUT) • Static and Dynamic Conformance Requirements • Capabilty (of an Implementation) • Protocol Implementation Conformance Statement (PICS) • Protocol Implementation eXtra Information for Testing (PIXIT) • Conforming Implementation • System Conformance Statement (SCS) • Client & Test Laboratory • ...

Relationshps between Parts, Concepts, and Activities

General Concepts

• Definitions • Conformance Requirements • Protocol Implementation Conformance Statement • Protocol Implementation eXtra Information for Testing • Abstract Test Methods • Abstract Test Suites • Analysis of Test Results

CTMF Standard

1.General Concepts 2.ATS Specification 3.Tree and Tabular Combined Notation (TTCN) 4.Test Realization 5.Test Laboratory Requirements 6.Protocol Profile Testing Specification 7.Implementation Conformance Statements (ICS)

Not covered by CTMF

• interoperability testing • performance testing • robustness • internal aspects of the system implementation • the system environment • test certificates • accreditation of test labs • testing tools • test case generation • ...

Fields of CTMF

• Definition of a terminology for testing • Specification of Abstract Test Suites (ATS) for OSI protocols • Development of proformas for testing • Realization and execution of test suites • Definition of the Conformance Assessment Process • Definition of the protocol conformance test report • ...

Conformance Testing Methodology and Framework

• Abbr.: CTMF, ISO/IEC 9646-(1-7), ITU-T (former CCITT) X.290-296 Series • Needs for Tests for particular protocols • Description of Tests • Preparation of Tests • Realization of Tests • Assessment of Tests

ISO-OSI / ITU-T Applicationen

• Layer 7 : X.400 (MH), X.500 (Directory) • Layer 6 : T.100 (Videotext) • Layer 5 : ISO/IEC 8327 (Basic Connection Oriented Session) • Layer 4 : ISO/IEC 8073 (TP4) • Layer 3,2: X.25 • Layer 1 : V.24

ISO - Open Systems Interconnection (OSI)

• Seven layered Model • Modularization • Specification of observable Behaviour

Application Presentation Session Transport Network Data Link Physikal

Application Presentation Session Transport Network Data Link Physikal Medium

Protocol Conformance Testing

J. Burmeister

• State of the Art of Protocol Conformance Testing (PCT) • Introduction to Conformance Testing Methodology and Framework • Survey of further Activities