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Objective of this RFP

This Request for Proposal solicits submissions that specify a customization of UML™ for Systems Engineering (SE). Include MBSE Context. The customization of UML for systems engineering is intended to support modeling of a broad range of systems, which may include hardware, software, data, personnel, procedures, and facilities. 

The customization of UML for SE should support the analysis, specification, design, and verification of complex systems by:

· capturing the systems information in a precise and efficient manner that enables it to be integrated and reused in a wider context

· analyzing and evaluating the system being specified, to identify and resolve system requirements and design issues, and to support trade-offs

· communicating systems information correctly and consistently among various stakeholders and participants

A UML-based language for modeling systems will support the exchange of analysis, specification, design, and verification information using standardized notations and semantics that are understood in precise and consistent ways. This will improve communication among people who participate in the systems development process and promote interoperability among tools that support this process. The language may also establish a common modeling framework (language, metamodel, diagram definition, interchange standards, common model for integrating other models) that can be further customized to meet specific needs. The use of UML as a base language will extend the user skills, tools, and knowledge that currently exists to additional users.

The customization of UML for systems engineering is being closely coordinated with a related ISO STEP effort known as AP-233, which is defining a data interchange standard for systems engineering. The combination of these two efforts is expected to provide a comprehensive framework for the exchange of systems information using standardized notations and semantics.

To the degree that schedules permit, UML for SE should be based on adoption in progress for a UML 2.0 specification.

For further details see Chapter 6 of this document.

6.0 The following is the extract from Section 6.8 of this RFP 
6.1 Evaluation Criteria

The evaluation criteria are intended to be used by the submitters, and provide guidance to the evaluators for evaluation and selection of proposed solutions. The criteria apply to the solutions as a whole, and not to each individual requirement in 6.5.  Relate the evaluation criteria to the goals stated in the intro to the RFP.
From Intro to RFP
The customization of UML for SE should support the analysis, specification, design, and verification of complex systems by:

· capturing the systems information in a precise and efficient manner that enables it to be integrated and reused in a wider context

· analyzing and evaluating the system being specified, to identify and resolve system requirements and design issues, and to support trade-offs

· communicating systems information correctly (precise) and consistently among various stakeholders and participants
· Others noted
a. promote interoperability among tools that support this process 
b. establish a common modeling framework that can be further customized to meet specific needs  (language, metamodel, diagram definition, interchange standards, common model for integrating other models)
· integration of other domains
Additional Notes:

· Above requirements require MBSE Use Cases to define SE Tasks that language, method, and tools must support.
· Categories of improvement areas for roadmap

· Language

· Tool

· Method and practices

· Libraries, domain specific extensions, and infrastructure

· Collaboration environment

Ease of use (usability)
The language should be readily interpreted and used by a broad range of stakeholders.  The target is that ninety (90) percent of individuals with 5+ years of systems engineering experience, should be able to accurately interpret the meaning of seventy five (75) percent of each UML for SE diagram content with less than 20 hours of instruction and practice. (include model builders in addition to model users?)
Note: This evaluation criterion assumes an average learning time of less than two (2) hours per diagram type and up to ten (10) diagram types. This instruction time may be extended somewhat if more diagrams are required. 
Elaborate requirements for usability (language, tools, scalability, ..)
· Building models (i.e., creating/updating the information)
· Reusing models
· Presenting model information
· Reporting information in response to queries
· Reviewing, commenting, and updating , and highlighting model changes (from cross domains)
· Collaboration on above tasks
6.1.1 Unambiguous notation
The language should be based on well-defined semantics with unambiguous notation for all model elements. The notation should have a unique meaning in its context. The language should enable all model views to be consistent with one another, by ensuring adherence to the specified well-formedness rules.  

Note: A diagram or table may represent a model view.
This seems to be about presenting the information in an unambiguous way so that someone looking at a diagram knows what it is.

Example: Value property and Part property on a parametric diagram
Impact of iconic representations (standardized icons within a domain)
6.1.2 Precise 
The language should specify the semantics, which can be translated into a formal mathematical based representation (e.g. OCL or other constraint language). 

Note: This capability should facilitate model execution, checking, and reasoning about  the models at each level of the system hierarchy to validate the requirements, verify that the design satisfies the requirements, and supports other systems engineering activities throughout the development process to help improve the quality and understanding of the system (e.g., change impact assessment). 
Define level of precision for various types of SE tasks. 
· A person can apply the language with different levels of precision and completeness (e.g., not type the property or annotate the model with natural language)
· An example was the need to introduce element path, to disambiguate a nested properties.
· fUML and precise semantics of composite structures address parts of the language semantics
· Patrice Micouin on formal requirements semantics based on set theory
· Integration with analysis is part of the solution

6.1.3 Complete (expressive, scope)
The language should address the breadth of concerns and concepts to support system specification, design, analysis, and verification, and is intended to encompass, as a minimum, the technical scope of AP-233. 
This is intended to define the scope of the modeling language
· Is AP233 the right reference scope vs SEBoK, ISO 152888?
· Consider variant modeling, fault/failure,, timing, project management, other behavior paradigms (e.g., modelica, agent-based, constraint-based)
· Refer to MBSE use cases
· Detailed design language vs. specification language
· Discipline integration 

· Additional concepts can be defined through further extensions / domain specific languages (what are the integrations with them and ensure there are defined integration points)
6.1.4 Scalable

The language should provide support for modeling abstractions, elaborations, and refinements of complex systems, by providing association, collection, decomposition, dependency, generalization/specialization, and instantiation relationships, and by supporting user defined and default model views. 
What makes a language, tool scalable? What are examples?
Too many artifacts become unmanageable (20 model elements to create an event) – Match intuitive concept/patterns (compatible flow properties)
Conciseness and parsimony?
Reuse libraries
6.1.5 Adaptable to different domains

The language should facilitate the capability to extend the semantics and notation of model elements to support specific domains (e.g., industry domains including aerospace, telecom, automotive and discipline domains such as reliability, security).
Consider

· Provided capability for aliases/synonyms/acronyms/labels using the same concepts but in their own vocabulary (light weight)

· Model libraries, profiles, transformations 
· Diagrammatic extensions
6.1.6 Evolvable

The language should be designed for change, and support backward compatibility with previous versions.
Ease the ability to transition to newer versions and to access older versions (archival)

Consider providing rules to transform from a previous version to a newer version (relates to model management)
6.1.7 Capable of model interchange

The language should support mapping to both an XMI schema and to the AP-233 neutral data exchange format (technical scope only) to exchange semantic information between tools. It is expected that both XMI and AP-233 will provide mechanisms to exchange data, which may be represented in other systems engineering modeling languages, such as behavior diagrams, IDEF0, etc, as well as requirements management tools, and other analysis and design models. This is also intended to include the exchange of model version control information. 
Broaden to include exchange of information with other engineering models (e.g., CAD,  analysis, , ..) in efficient and effective ways using of variety of different exchange mechanisms
· Updates vs complete model exchange

· Include diagram information

· Consider interchange beyond XMI / file exchange (e.g. OSCL/RDF)
6.1.8 Capable of diagram interchange

In addition to semantic interchange, the language should be capable of diagram interchange to facilitate the exchange of models from one tool to another, and preserve the syntactical information.

6.1.9 Process and method independent

The language should be capable of supporting industry standard systems engineering technical processes, including EIA 632 and ISO 15288 and not overly constrain the choice of a specific process or method. 
Missing process and method guidance that industry 
6.1.10 Compliant with the UML metamodel

The language should be consistent with the approved UML specification and should base the customization of UML for SE on extension mechanisms that UML defines.
Facilitates integration with software and leverages UML tools but leverage MOF metamodel

Tie into parsimony of language
6.1.11 Verifiable

The language should be demonstrated to comply with the mandatory requirements by providing a compliance matrix describing how the proposed solution satisfies each UML for SE requirement, and demonstrating its application to the sample problem referred to in Section 6.7.
Other possible evaluation criteria

· Language complexity/Parsimony to minimize complexity of the language 
· Ease of implementation by tools (relates to UML Metamodel compliance and to language complexity)
· Consistency (Eldad to writeup)
· Presentation cabilities (view and viewpoint, diagram layout, diagram control)
· Availability and ease of methodologic adaptations
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