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Abstract:

This document contains the Tool Requirements (TRs) including the Tool Operational Requirements (TORs) for standard use cases for the Tool Chain Analyzer according to RTCA DO-330. The tool requirements describe all the tool functionality. This data should include according to DO-330:

· A description of the tool functions and technical features, including modes of operation.

· User instructions, installation instructions, list of error messages, and constraints. This is often packaged as a user manual. The user manual may be part of the Tool Requirements or it may be packaged in one or more documents.
· Requirements to describe the user’s ability to customize the tool.

· Functional requirements, with the appropriate level of details.

· Specific requirements, if necessary, for compliance with tool operational environment.
· Specific requirements to address the failure modes and response to inconsistent inputs.

· The expected responses of the tool under abnormal operating conditions.

· For a collection of tools, interface requirements between the tools within the collection

The document has been generated from the requirements model of the Tool Chain Analyzer
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1 Document History
The history describes the changes in the template. Please note that the document is generated from a model and thus changes shall be traced on the model, which is under configuration control.
	Version
	Date
	Author
	Changes

	0.1
	2012.03.15
	Natacha Tchebetchou, Validas AG
	Created template

	0.2
	2012.03.16
	Oscar Slotosch, Validas AG
	Reviewd Template

	1.0
	<genDate>
	Eclipse
	Generated Review items from Requirements Model  of 
Tool Chain Analyzer

	1.1
	
	Validas AG (Tool Provider) 
	Finalized for Review

	2.0
	<ReviewDate>
	Reviewer
	Reviewed generated document


2 Definitions
This section is generated from the definitions in the project requirements and might be extended manually, provided the document is not to be regenerated.

· TCA: Tool Chain Analyzer: Tool to automatically determine the confidence level required for a tool, based on a formal model in accordance with ISO 26262.
3 General Information

This section contains the general information on the Tool Chain Analyzer generated from the corresponding plugin metadata
· Name: Tool Chain Analyzer
· ID: de.validas.toolchainanalyzer
· Version: 1.5.3
· Provider: Validas AG

· Tool Qualification Level (TQL): TQL-1
4 Tool Operational Requirements (Use Cases)
This section describes the tool operational requirements (use cases) of the Tool Chain Analyzer. They consist of functional requirements (see section 4.1) and context requirements (see section 4.2) format requirements (see section 4.3) and assumptions (see section 4.4). The linking of the tool operational requirements to the tool requirements from the following section 5 is provided in section 6.1.
This section is completely generated and should not be adopted manually. Changes should be made in the requirements model of the Tool Chain Analyzer.
4.1 Functional Requirements

4.1.1 Tool Chain Analysis

The main use case of tool chain analyzer is to analyze the tool confidence level of tool chains, based on a formal model and assumptions to the user of the tool chain. The analysis is compliant to ISO 26262, but can also be used to reduce the qualification need in other standards as in the DO-178C.
Tool Chain Analysis is based on the Tool Operational Assumption:
· 4.2.1: Model Validation

4.1.2 Tool Analysis

The use case tool analysis fits to the main use cases of the tool chain analysis, since it provides the information to one tool, including features, errors and potential checks for a simple reuse in the use cases of the tool chains. By defining checks the user can perform to detect errors and by identifying critical errors for a selective verification of single features against critical errors the tool analysis is a selecting requirements analysis method for tool qualification of the analyzed tools. 
Tool Chain Analysis is based on the Tool Operational Assumption:

· 4.2.1: Model Validation
4.1.3 Report Generation

The use case report generation is usually combined with the tool chain analysis and the tool analysis to document the results, either to the qualification authority of the tool chain users or to the tool providers clients.  
Tool Chain Analysis is based on the Tool Operational Assumption:

· 4.2.2: Report Review
4.2 Context Requirements
4.2.1 Environment

The tool shall run on all standard environments on which Eclipse can run, e.g. Windows-PC.
4.3 Format Requirements

4.3.1 Models

The models shall be stored in XML like model files according
4.3.2 Reports

The generated report shall be in the MS Office Word format.
4.4 Assumptions

The following 2 assumptions to the user of the tool chain have to be fulfilled in order to ensure the correctness of the computed results.
4.4.1 Model Validation

The models of the tool chains are validated from the tool users or the architects that compose the tool chain. This includes a technical model validation of model for syntactic consistency as well as a review of the errors and mitigations.

The mode Validation assumption is required in the following 2 tool operational requirements (use cases):

· 4.1.1: Tool Chain Analysis

· 4.2.2: Tool Analysis 
4.4.2 Report Review
The generated report shall be reviewed. The ISO 26262 prescribes a confirmation review to ensure that the tool confidence level is computed correctly and that the applied qualification methods are sufficient. If this required review is executed based on the generated report the report is reviewed.
Note: The report review might also include the model validation if the model is validated based on the generated report and also part of the review.
5 Tool Requirements (Features)
There are different tool requirements available for the Tool Chain Analyzer.
5.1 User Instructions

The following 2 user instructions are available to explain the users how to use the Tool Chain Analyzer.
5.1.1 User Manual

The user manual of the Tool Chain Analyzer shall be part of the distribution. It shall be contained in the plugin directory. 
5.1.1.1 Installation Manual

The Installation of the Tool Chain Analyzer is described in the user manual
5.2 Operation Modes

In general the Tool Chain Analyzer is a graphical single user tool, however due to the modularity of the tools it shall also be possible to support an integration of tools modeled by different users. No other modes (batch computation,..) are supported.
5.2.1 Single-User Mode

The tool can be used from a single user who graphically models the tool chain with all it’s tools. The data is in an xml file that corresponds to the model.
5.2.2 Restricted Multi-User Mode

The tool can be used from a multiple users who graphically models single tools. The tool chain analyzer merges and splits models in order to support multi-users during modeling.
5.2.2.1 Tool Export

It shall be possible to export single tool, including all required artifacts and checks form other tools into a separate file that can be imported into an integrated chain.
5.2.2.2 Tool Import 

It shall be possible to import single tools, including all required artifacts and checks form other modelers into an integrated.
5.3 Tool Functions

The Tool Chain Analyzer shall provide the following functions.
5.3.1 Modeling of Tool Chains
The modeling of tool chains shall contain all information required to compute the tool confidence level according to the ISO 26262.

The Modeling of Tool Chain has the following sub-requirements
5.3.1.1 General Modeling

Modeling of all elements shall include the following 3 possibilities.
5.3.1.1.1 Creation of Models

Model elements shall be creatable at all places where they can occur in the model.
5.3.1.1.2 Deletion of Models

Model elements shall be deleteable (including sub-elements)
5.3.1.1.3 Update of Models

All attributes of the model elements shall be settable after the element has been created.
5.3.1.2 Modeling of Tool Chains

Tool chains shall contain tools and have some general settings, e.g. the ASIL for which they shall be used.
5.3.1.3 Modeling of Tools

The user shall be able to model tools including the input’s outputs and a description. Furthermore it shall be possible to model that tools have impact or not.  
5.3.1.4 Modeling of Use Cases

The user shall be able to model use cases including the input’s outputs and a description. Furthermore it shall be possible to model that tools have impact or not.  
5.3.1.5 Modeling of Features

The user shall be able to model features as special case of use cases. Features can be reused in different use cases of the tool and all their errors will be inferred to the use case.
5.3.1.6 Modeling of Potential Errors

The user shall be able to model potential errors.   

Furthermore it shall be possible to model that tools have impact or not.  
5.3.1.7 Modeling of Checks and Restrictions

The user shall be able to model checks to detect errors and restrictions to prevent errors. Both shall have a probability
5.3.1.8 Modeling of Assumptions

The user shall be able to mark checks and restrictions as assumptions to clarify that they have to be fulfilled. The TCL shall be computable including and excluding the usage of assumptions.
5.3.1.9 Modeling of Qualifications

The user shall be able to model qualifications of tools, use cases and features including the qualification methods mentioned in the ISO 26262 (Proven In Use, Process Assessment, Validation, Safety-Standard or other methods appropriate for any ASIL levels) . The Tool Chain Analyzer shall be able to check if the present qualifications with the computed TCL according to the tables listed in the ISO.
5.3.2 Computation of the TCLs

The TCL shall be computed for all tool chains, tool, use cases and features as described in the ISO 26262 from the TI and the TD.
The Computation of the TCLs requirement has the following 2  subrequirements
5.3.2.1 TI Modeling

The tool impact (TI) shall be modelable in the use cases, assumptions as well as in the distribution process.
5.3.2.2 TD Computation

The TD shall be computed for each feature and use cases as the minimum of the error mitigation possibilities for all errors of each use cases/feature.
5.3.3 Generic Error Model

The tool shall have a generic error model that can be adopted from the user.
5.3.3.1 Black-Box Approach

The black-box approach shall be definable and shall be assigned to artifacts that are produced from the tools or use cases.
5.3.3.2 White-Box Approach

The black-box approach shall be definable and shall be assigned to use cases and features.
5.3.3.3 Subsuming

It shall be possible to subsume errors derived from the general error model by specific errors.
5.3.4 Report Generation

The tool shall be able to generate a word report with different options.
5.3.4.1 Compact Report

The report shall be as compact as possible
5.3.4.2 Include Images

If include images is given, the errors and their information flow is visualized in the report. 
5.3.4.3 Include Subsume

If this option is set, the include information of the modeled errors shall be listed.
5.3.4.4 Black & White

If this option is set the images in the report shall be black and white.
5.3.5 Model Validation

The tool shall have some possibilities to detect implausible models, e.g. use cases without potential errors, or elements without description. 
5.4 Customization Requirements

The tool shall be customized to the resources of the computer were it is executed.
5.4.1 Stack Size

The stack size shall be settable. The default stack size should be 400 MB
5.4.2 Heap Size

The heap size shall be settable. The default hap size should be 1000 MB.
5.5 Tool Interface Requirements
The tool chain analyzer shall have the following interfaces.
5.5.1 Graphical User Interface

The graphical user interface consists of different views and property dialogs.
5.5.1.1 Structure View

The structure view represents the tool chain models in a tree view with the structure how the elements are modeled. The structure views also contains the actions to created, move and delete elements. Furthermore it can be used to start actions like the im- and export of tool models.
5.5.1.2 Property View
The property view shows the properties (attributes and relations) of the elements selected in the tree view. They can be edited either directly in the view or in property dialogs the start when the elements are double-clicked.
5.5.1.3 Property Dialogs

The property dialogs are used to edit long text fields or complex relations in the modeled elements. They are started from the property view.
5.5.1.4 Flow View

The flow view shows the information flows within the model, e.g. from one tool to another via the artifact that is written and read. Furthermore the error derivation flow from the general error model to the features and use cases.
5.5.2 File Interface

The tool chain models shall be persistent to files. The tool chain analyzer loads models from files and writes the back into files.
5.5.3 DOT Interface

For drawing the images to explain the error flow in the model the graphviz tool with the DOT language. The intermediate files are accessible and can be modified or integrated into other images.
5.5.4 Excel Interface

For some parts of the model, e.g. the mapping of features to use cases excel tables can be used to communicate the view and to update it. 
5.5.4.1 Excel Export

The tool shall be able to generate excel files (.xls) from the model.
5.5.4.2 Excel Import

The tool shall be able to import (changed) excel files and to update the model.
5.6 Expected Error Message

The following Error messages shall be produced from he tool, if the corresponding conditions have ben detected.
5.6.1 Syntactical Inconsistent Models

Shall be detected during loading.
5.6.2 Internal Error Messages

Shall be indicated to the user once they occur.
5.6.3 Log-Files
Shall be used to log all internal errors and error traces. 

5.7 Robustness Requirements

5.7.1 Operating Systems

The tool shall run in the main environments under which Eclipse RCP applications can run (Windows, Unix, Mac).
5.7.2 Model Size

The tool shall be able to model tool chains, consisting of 1000 tools, with 1000000 modeled elements without crashing. Longer waiting times due to complex models are acceptable. 
5.8 Performance Requirements

On small models the performance shall be fast. For huge models the tool shall have a possibility to work without the dataflow model to increase to performance.
6 Tracing

6.1 Linking From TORs to TRs

The Tool Operational Requirements and Assumptions are linked to the tool requirements as follows:

· 4.1.1 Tool Chain Analysis is linked to

· ..
6.2 Linking from TRs to TORs
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