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Abstract: A reference model that provides a common interpretation basis by which tools can
express and communicate the observable features of system/software behavior to users and to
other tools is presented. This standard specifies a Conceptual Metamodel for understanding and
describing the causal behavior for a system. The purpose of this Conceptual Metamodel is to
express causal behavior and compositions of causal behavior in a model that integrates all
observable operational features of a system into one behavior specification. This Conceptual
Metamodel is useful for analyzing systems, for constructing particular system behavior models,
and for using those models in the specification, design, and evaluation of engineered systems. It
provides the necessary semantic elements for describing general hardware/software systems,
including hardware-only, software-only, or mixed system components, and it allows these
different types of components to be treated in a consistent manner, providing a basis_for
representing a wide variety of systems.

Keywords: behavior model, behavior specification, Computer-Aided Software Engine=rin
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The IEEE does not warrant or represent the accuracy or content of the material contained herein, and exnres.'v
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a sp. ~ific
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are supplied “AS IS.”
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Introduction

This introduction is not part of IEEE Std 1175.4-2008, IEEE Standard for CASE Tool Interconnections—Reference
Model for Specifying System Behavior.

The 1175™ family of standards

NOTE—References to “P1175.X” in this standard refer to members of the 1175 family of standards that were not | »t
approved at the time that this standard was published. *

This standard is a member of the 1175 family of IEEE standards. The members of this familv ircluac the
following:

Standard number Title

IEEE Std 1175.1™-2002 [B4] * | IEEE Guide for CASE Tool Interconnections—Classificatio. t. 1 Description

IEEE Std 1175.2™-2006 [BS5] IEEE Recommended Practice for CASE Tool Interconnec ‘on—
Characterization of Interconnections

IEEE Std 1175.3™-2004 [B6] IEEE Standard for CASE Tool Interconnectio: s~ —K< erence Model for
Specifying Software Behavior

IEEE Std 1175.4™-2008 IEEE Standard for CASE Tool Interconnertions—heference Model for
Specifying System Behavior

IEEE P1175.5T™ ¢ #x Draft Standard for Computer-Aided S~ftw re Engineering (CASE) Tool
Interconnections—Reference Data’ Vietaraodel for System Behavior
Specifications

* The numbers in brackets correspond to those of the bibliography in Anrax A.

+ IEEE publications are available from the Institute of Electrical and | lectronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854-
1331, USA (http://standards.ieee.org/).

i This IEEE standards project was not approved by the IEEE-SA Standards Board at the time this publication went to press. For
information about obtaining a draft, contact the IEEE.

** The title and description of IEEE P1175.5 are current a- of t. e IEET Std 1175.4-2008 publication date. Because the P1175.5 draft
was not yet approved as of March 2009, this informa*ion ‘s s sject to change. For the most current P1175.5 information, please
consult IEEE Xplore at http://ieeexplore.icee.org/xpl/=indac ' jsp.

This family of standards replaces IEC’E Sid 1175-1991 [B3].> IEEE Std 1175-1991 was advanced to a full-
use standard in 1994. It covere a o aber of closely related subjects, and the scope of material contained
was able to serve a number o: d’vergent interests.

This family of standar-: res.uctures and substantially augments the material in IEEE Std 1175-1991. It has
been divided into " 2verc! individually useful documents in order to facilitate its use by different
communities of interes  These guides, recommended practices, and standards generally address issues
involved in cltara-terizing the kinds of interconnections that exist between a computing system tool and its
environment. .AlIthough particularly intended to address the implementation and use of Computer-Aided
Software Euizincering (CASE) tools, the discussion of interconnections in this family actually has wider
applic. bility to computing system tools in general, beyond only CASE tools.

* Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.

° Although approved in 1991, IEEE Std 1175-1991 was actually published in 1992 and is sometimes found referenced as
IEEE Std 1175-1992. It appears in the standards numerical listing on the IEEE Xplore Web site (http://ieecexplore.ieee.org/) as
IEEE Std 1175-1992, with the title IEEE Trial-Use Standard Reference Model for Computing System Tool Interconnections. In 1994,
the term trial-use was removed from the title when the standard was approved for full-use status. The 1994 version, which was
identical to the 1992 publication except for the title and minor editorial corrections, is not available on the IEEE Web site.
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Four kinds of interconnections with a computing system tool are addressed: interconnections with
organizations, users, platforms, and other computing system tools. Consideration of interconnections is
important to understanding, selecting, implementing, and using computing system tools. Also, although
many computing system tools do not need to communicate behavior descriptions of subject systems, their
creators need to develop such behavior descriptions for the tools themselves.

A brief summary overview of each of the members of this family of standards is given in the following
paragraphs. A more complete overview is available in IEEE Std 1175.1-2002 [B4], which provides an
integrated overview of the members of the 1175 family of standards, and it describes the fundamental
concepts that provide a basis for organizing the material.

IEEE Std 1175.1-2002, IEEE Guide for CASE Tool Interconnections—
Classification and Description

IEEE Std 1175.1-2002 [B4] is a guide to the IEEE 1175 family of standards. It desc-ibes how these
standards are intended to be used to accomplish the effective integration of computing.svs.2m tools into a
productive engineering environment and sets forth the fundamental concepts on which thesc standards are
based. These concepts establish the integrating framework for the other merihers »f tiis family of
standards. IEEE Std 1175.1-2002 describes the scope of application of eacl niciiher sandard, the various
issues addressed in each standard, and the interrelationships among the mei. bers of the 1175 family of
standards.

IEEE Std 1175.2-2006, IEEE Recommendec P.ac.ize for CASE Tool
Interconnection—Characterization of Intercc nncctions

The IEEE Std 1175.2-2006 [B5] recommended practice pzisents four contexts for a computing system
tool’s interconnections that offer insight into the onerational problems of interconnecting computing system
tools with their environment. This recommende- p.actice establishes recommended collections of standard
contextual attributes describing relationships Lstwcen a computing system tool and its organizational
deployment, its human user, its executalie slaiiorm, and its peer tools, as illustrated in Figure a. These
contextual attributes are of the “news-stu-y” ~orm that includes: who, what, when, where, and why. The
values of these contextual attributes are ~eferences to organizational, industrial, and professional standards.
By assisting users to reach a clear ur derstanding of the context of operation for a computing system tool,
this recommended practice coun'vibuwes to the effective implementation and application of computing
system tools.

IEEE Std 1175.3-7004, IEEE Standard for CASE Tool Interconnections—
Referenc< M~del for Specifying Software Behavior

IEEE Std 11,5.3-2004 [B6] is an expansion of Part 3 of IEEE Std 1175-1991. It focuses specifically on a
commc 1 set of modeling concepts found in commercial CASE tools for describing the operational behavior
of acoftware product, and it provides a formal, logical model for describing this behavior.
IELCE Sta 1175.3-2004 also defines a Semantic Transfer Language (STL) for communicating software
vehavior descriptions from one tool to another. A notable feature of the STL is its design for human
readability, which makes STL text files suitable for use in software design reviews by users unfamiliar with
computing system tool diagramming notations. In addition, the design of the STL syntax readily permits
analysts to prepare and edit STL descriptions using a text editor or word processor.

To permit backward compatibility with Part 3 of IEEE Std 1175-1991, IEEE Std 1175.3-2004 makes no
changes to the STL syntax or to the rules for conformance to this syntax as originally defined in that
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standard. However, some aspects of the 1991 syntax that were previously left as user-defined have now
been specified in order to increase the consistency and reliability with which the STL may be used for
exchanging software specification information. In addition, improvements have been made in how the STL
syntax is defined and explained. Finally, the STL Interconnection Profile has been replaced with more
straightforward, “user-friendly” tabular and comma-separated-value formats to define a Tool
Interconnection Profile that can serve the same purpose as the original form of the profile.

User
o izati Subject Other
rganization Tool Tool
Platform
Figure a

IEEE Std 1175.4-2008, IEEE Standard for CASE Tool Interconnections—
Reference Model for Specifying Svs‘em Behavior

IEEE Std 1175.4-2008 encompasses the <ic.cripton of the types of the computing systems supported by
IEEE Std 1175.3-2004 [B6], but it ‘goes ‘urt.er, providing a basis for representing a wider variety of
systems. Specifically, IEEE Std 1!75.1-20u8 provides the necessary semantic elements for describing
general hardware/software systems, 1. cluuing hardware-only, software-only, or mixed system components,
and it allows these different tyz <> ot components to be treated in a consistent manner.

IEEE P1175.5, "'rai*t Standard for Computer-Aided Software Engineering
(CASE) Tool Inte.<onnections—Reference Data Metamodel for System
Behavior spuocifications

This standara defines a Data Metamodel for system behavior specifications. Figure b illustrates one use for
such a hehavior specification metamodel in the context of supporting information transfer from one user’s
w0l wo nother user’s tool. The Data Metamodel provides explicit definitions of typed data elements,
infurmati »n representations, and relationships with which behavior models for subject systems can be
wostantiated. These elements, representations, and relations serve to reify the Conceptual Metamodel for
system behavior specification described in IEEE Std 1175.4-2008.
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‘ Source User ‘ ‘ Destination User ‘

| T

‘ Source Tool ‘ ‘ Destination Tool ‘
1 r

‘ Source Model Data ‘ ‘ Destination Model Data ‘
1 r

‘ Source Tool Metamodel ‘ ‘ Destination Tool Metamodel ‘

1

Behavior Specification Metamodel

‘ Syntax Generator Syntax Parser

1 I

Transfer Format

‘ Platform and Transport s j

Figure b

When multiple tools are being used to describe a syster:, e:ch may maintain its own information
metamodel. However, as depicted in Figure b, to share infcrma.'on <Cout a subject system, each tool must
map its own individual metamodel into a common Behavior S =cii.zation Metamodel.

Notice to users

Laws and regulations

Users of these documents shou.l. ¢onsult all applicable laws and regulations. Compliance with the
provisions of this standard/ decs not imply compliance to any applicable regulatory requirements.
Implementers of the standarc ar: responsible for observing or referring to the applicable regulatory
requirements. IEEE does . ot, by the publication of its standards, intend to urge action that is not in
compliance with applicab. = laws, and these documents may not be construed as doing so.

Copyrights

This docume. ¢ is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
12gulacs n, standardization, and the promotion of engineering practices and methods. By making this
docomen  available for use and adoption by public authorities and private users, the IEEE does not waive
a v rights in copyright to this document.
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Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition
of the document together with any amendments, corrigenda, or errata then in effect. In order to determine
whether a given document is the current edition and whether it has been amended through the
issuance of amendments, corrigenda, or errata, visit the IEEE Standards Association Web site at
http://iecexplore.iece.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development proc-ss,
visit the IEEE-SA Web site at http://standards.icee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the. folowing URL:
http://standards.ieee.org/reading/iece/updates/errata/index.html. Users are encouraged to cu>ck this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: htt, ://sti ndards.ieee.org/reading/iecee/interp/
index.html.

Patents

Attention is called to the possibility that implen ew.*: tion of this standard may require use of subject matter
covered by patent rights. By publication of+*his= andard, no position is taken with respect to the existence
or validity of any patent rights incconecCticn therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a licunse iay be required, for conducting inquiries into the legal validity
or scope of Patents Claims or de erm.aing whether any licensing terms or conditions provided in
connection with submission of = Le.i2 of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users Hfni- standard are expressly advised that determination of the validity of any
patent rights, and the ricl- ot iringement of such rights, is entirely their own responsibility. Further
information may be ok“ained from the IEEE Standards Association.
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IEEE Standard for CASE Tool
Interconnections—Reference Model
for Specifying System Behavior

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in all circumstances. Implementers of the standard are responsible for
determining appropriate safety, security, environmental, and health practices or regulatory
requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/
disclaimers. html.

1. Overview

1.1 Scope

Most inter-tool data transfer standards deal with protocol and syntax of the transfer, with a shared semantic
basis assumed. This standard provides an explicitly defined metamodel (and meta-metamodel) for
specifying system and software behavior. It defines a semantic basis of observables that allows each tool,
whatever its own internal ontology, to communicate facts about the behavior of a subject system as
precisely as the tool’s metamodel allows. Conventional tool model elements are reduced into simpler,
directly observable fact statements about system behavior. This metamodel is much expanded over the
original metamodel for software behavior in Part 3 of IEEE Std 1175™-1991 [B3].!

1.2 Purpose

This reference model provides a common interpretation basis by which tools may express and
communicate the observable features of system/software behavior to users and to other tools. Tools
incorporating this metamodel in their import/export facilities enable engineers to interconnect best-in-class
analysis and specification tools for integrated problem solving. Another feature of this metamodel is that it

' The numbers in brackets correspond to those of the bibliography in Annex A.
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