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FOREWORD

In October 2016, the American Society of Mechanical Engineers (ASME) received a proposal to address new digital data
needs within the design and manufacturing industry. The ASME Council on Standards and Certification approved the
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use, and feuse of model-based data sets, data models, and related elements within an MBE.
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CORRESPONDENCE WITH THE MBE COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

revisions

citing thq paragraph number(s), the proposed wording, and a detailed description of the reasons for the proq
including any pertinent documentation.

Proposing a Case. Cases may be issued to provide alternative rules when justified, to permit early implementati
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Secretary, MBE Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that appear nece
or desira
publishe

The C

ble, as demonstrated by the experience gained from the application of the Standard. Approved revisions w
periodically.
mittee welcomes proposals for revisions to this Standard. Such proposals.should be as specific as pos

ed revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are effe
ely upon ASME approval and shall be posted on the ASME’Committee web page.

and the paragraph, figure, or table number(s), and be:written as a Question and Reply in the same form
ases. Requests for Cases should also indicate the applicable edition(s) of the Standard to which the prop
ies.

etations. Upon request, the MBE Standards‘Committee will render an interpretation of any requirement
Interpretations can only be renderedinresponse to a written request sent to the Secretary of the MBE
mmittee.

ts for interpretation should preferably be submitted through the online Interpretation Submittal Form
cessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will recei
C e-mail confirming receipt.

hquirer is unable to use.thé online form, he/she may mail the request to the Secretary of the MBE Stan
e at the above address.-The request for an interpretation should be clear and unambiguous. It is furthe
bd that the Inquirér submit his/her request in the following format:

Cite the applicable paragraph number(s) and the topic of the inquiry in one or two w
Cite the applicable edition of the Standard for which the interpretation is being reque
Phrase the question as a request for an interpretation of a specific requirement suitab
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“yes” or “no” reply is acceptable.

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as need
entering replies to more than one question, please number the questions and replies.

Background Information:

ed. If

Provide the Committee with any background information that will assist the Committee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or

information.
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “
devi¢e, oractvity:

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The MBE Standards Committee regularly holds meetings and/or telephonye confer-
encefp that are open to the public. Persons wishing to attend any meeting and/or telephone conference should cgntact the
Secrg¢tary of the MBE Standards Committee. Future Committee meeting dates and locations canh be fourld on the
Committee Page at http://go.asme.org/MBEcommittee.
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ASME MBE-1-2022

MODEL-BASED ENTERPRISE: FRAMEWORK

1 PURPOSE

Thie Model-Based Enterprise (MBE) Framework provides a high-level structural definition for the conc
and its elements. An MBE may be viewed as a system of systems in which the overall system and each co ept system
have|distinct components (e.g., elements and interfaces). The purpose of this Standard is to support consistent definitions
of, ofjganization of, and relationships between high-level elements of an MBE. This consistency w;':l fécilitate integration

and gommunication between the elements of an MBE and will allow users of this Standard to the requir¢ments of
subsgquent ASME MBE standards. The MBE Framework provides a prefabricated structure th ers of this Stapdard can

use o organize implementation of the MBE architecture into complementary views.

Figure 1-1 presents the hierarchy of standards for which the ASME MBE Standard mittee is respongible. The
layers of the pyramid represent the increasing level of detail within ASME MBE stan . The MBE Framework exists at
the

architectures and specifications (e.g., requirements) for the elements of an . Architecture and specifichtion, the
second and third layers of the pyramid, respectively, represent ASME QB standards currently in devglopment.
The jmplementation layer at the bottom of the pyramid is outside t @ﬂ.‘sponsibility of the ASME MBE Y{tandards
ittee. Implementation is the responsibility of the individual m g decisions about a specific MBE deployment.
ASME MBE-1 is not intended to be an implementation standar@hE MBE Framework does not tell the us¢r how to
implement ASME MBE standards. Users of this Standard shall r@ the best available decisions for implemgnting the
ards in ways that best fit the organization. \\'Q

Q
¥
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. N~ Figure 1-1
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2 SCOPE

This Standard provides an architecture framework for the representation of an MBE. This Standard uses ISO/IEC/IEEE
42010:2011 architecture concepts to present an architectural view of an MBE and its constituent systems. The MBE
Framework in this Standard defines the structure of an MBE and its elements. This Standard also provides guidance on
using the MBE Framework. All conventions and common practices for describing the architecture of an MBE are within
the scope of this Standard. In addition, this Standard provides a prefabricated representation of an MBE and its compo-
nentsystems. Decomposition ofthe MBE elements into architectural descriptions and specifications is out of scope for this
Standard.

3 ORGANIZATION OF ASME MBE-1

This Standard is organized as follows:

(a) Segtion 1 states the purpose.

(b) Segtion 2 states the scope.

(c) Sedtion 3 describes the organization.

(d) Segtion 4 provides the mandatory (normative) reference.
(e) Segtion 5 describes the intended audience.

(f) Sedtion 6 defines terms.

(g) Segtion 7 defines the MBE Framework.

(h) Nonmandatory Appendix A provides an informative recommended practiceifor using the MBE Framewofk.

4 MANDATORY REFERENCE

ISO/IEC/JEEE 42010:2011, Systems and software engineering — Architecture description
Publisher: International Organization for Standardization (ISO), Ceritral Secretariat, Chemin de Blandonnet 8,|Case
Postalg 401, 1214 Vernier, Geneva, Switzerland (www.iso.org)

5 AUDIENCE

This Standard is intended for use by MBE standard dévelopers, MBE solution providers, and practicing MBE syjstem
architects. Users of this Standard should be familiarwith general enterprise architecture concepts, architecture frame-
works, ajd reference architectures. This Standard.is also recommended for product and plant managers, informption
technology managers, business managers, and ‘others who want to understand structural elements for representing an
MBE, corstituent systems of an MBE, andqall the elemental relationships within the boundaries of an MBE.

6 DEFINITIONS

This Standard defines may, shall,)Jand should as follows:
may: the|verb used to indicatéya course of action permissible within the limits of this Standard.
shall: the yerb used to indicate mandatory requirements, which the user shall follow strictly to comply with this Stanflard.

should: the verb used fo jndicate that a possibility among a set of possibilities is recommended as particularly suitable
(without mentionjrig-or excluding other possibilities) or that a certain course of action is preferred but not necesgarily
required,

See Merriam<Webster’s Unabridged Dictionary at https://www.merriam-webster.com/ for definitions of wordsfused
in this Stendardbutnet-explicith—defined—in-this-Standard
P J

7 MBE FRAMEWORK

The MBE and its elements shall represent an interacting system of systems. The MBE Framework shall be the basis for
defining architecture descriptions that express the architecture exhibited by each system within an MBE. The boundaries
of a system shall depend on stakeholder concerns and may include an entire MBE, a subset of MBE elements, or one or
more products, processes, services, or other aggregations of interest. A system should be represented by models as
defined within or in the context of the system environment and should trace back to an overall MBE. A system may be
engineered, naturally occurring, or a combination thereof.
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Figure 7-1 presents the context of architectural descriptions as defined in ISO/IEC/IEEE 42010:2011. The MBE Frame-
work, combined with eventual architecture descriptions, shall be the basis for understanding an MBE’s properties
pertaining to its behavior, composition, deployment, utility, and maintainability, including the ability to be updated
or disposed.

The definition of the MBE Framework is shown in Figure 7-2. An MBE shall consist of one or more stakeholders that
have a contextual concern in one or more systems of interest. The contextual concern shall conform to a viewpoint, which
isthe one or more viewpoints of the one or more roles performed by the stakeholder. The contextual concern shall use one
or more resources, which are the resource of the system of interest. The MBE Framework shall define the complete
environment for an MBE. The MBE Framework shall determine the totality of influences upon an MBE, including the
MBE[SIITteTactions WitiT It envIToTIEnt. T 1e environment ot an MBE Shattbe bound by TtsStakehotderand fhe stake-
holdér’s contextual concern.

7.1 Stakeholders

A stakeholder shall have an interest in a system of interest through a contextual concern{The stakeholder shall
take [responsibility and perform roles. A stakeholder may have more than one contextual\concern, whicly shall be
addressed by the stakeholder’s interest in a system of interest.

A dtakeholder may be an individual, group, or organization that holds contextual concerd within a system of interest. A
contg¢xtual concern shall be any interest in the system by one or more stakeholderstand shall be contextualized by a
viewpoint through the stakeholder’s role (see para. 7.3). A contextual concern shallipertain to any influence of agystem in
its epvironment.

A gtakeholder shall take one or more responsibilities and perform one or mere roles. A stakeholder’s resppnsibility
shall|be defined by requirements for which the stakeholder is accountableas the primary cause, motive, or agent of an
activjty. A stakeholder’s role shall be defined by the functional requireméntsof the actors and activities of a domain, which
have|one or more viewpoints. All functional roles of an organization\(e.g., engineer, manager, technologist, joperator,
analyst) should be encapsulated and accounted for by the stakeholder block of the MBE Framework.

7.2 Bystems of Interest

A dystem of interest shall provide a boundary for a contéxtual concern. A system of interest shall define what ils internal
versiyis external of a domain. The stakeholder’s interestin the system of interest shall conform to one or more viewpoints
and fccount for the activities, lifecycle phases, rolés) responsibilities, and resources for a specific domain i which a
stakgholder has a contextual concern.

A system of interest shall be defined in.one-of the following domains (see Figure 7.2-1):

concegive: the activities of imagining, specifying, planning, and innovating an MBE’s products and services.
design: the activities of describing, defining, developing, testing, analyzing, and validating an MBE’s products and services.
realige: the activities of making, building, procuring, producing, selling, and delivering an MBE’s products and services.
servige: the activities of using, operating, maintaining, supporting, and sustaining an MBE'’s products and sprvices.
dispdsal: the activities of phasing out, retiring, recycling, and disposing an MBE’s products and services.
The system of intefest shall be the starting point where an organization maps its structure to the frameworKand then

definles stakeholdércontextual concerns from appropriate viewpoints to identify the MBE requirements that agply to the
interest of the stakeholder. Information should flow between the domains shown in Figure 7.2-1.

7.3 Niewpoints

Avjiewpoint shall provide the perspective to which a stakeholder’s contextual concern shall conform. A viewgoint shall
reconcile a stakeholder’s role and contextual concern for the stakeholder’s interest in a system of interest. A viewpoint
shall be an architecture viewpoint as defined by ISO/IEC/IEEE 42010:2011: “[a] work product establishing the conven-
tions for the construction, interpretation, and use of architecture views to frame specific system concerns.” A viewpoint
shall set the boundaries for the perspective that a stakeholder has when performing a role.

Aviewpoint shall be defined in one of the following views, which are represented by the internal block diagram (IBD) in
Figure 7.3-1:

business: the perspective and context for a stakeholder that is focused on external-facing concerns (e.g., marketing)
related to the business functions of a system of interest.
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customer: the perspective and context for a stakeholder that is focused on concerns related to the customer functions of a
system of interest.

engineering: the perspective and context for a stakeholder that is focused on concerns related to the engineering functions
of a system of interest.

legal: the perspective and context for a stakeholder thatis focused on concerns related to the legal functions of a system of

interest.

management: the perspective and context for a stakeholder that is focused on internal-facing concerns (e.g., human
resources) related to the management functions of a system of interest.

operation]
a system

supplier:
system o

7.4 Res

Resouy
interest. 4

by the IBD in Figure 7.4-1.

(a) Mg
mathema
purpose

(b) Ca
required
the capal
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s: the perspective and context for a stakeholder thatis focused on concerns related to the operations funetid
of interest.

he perspective and context for a stakeholder that is focused on concerns related to the supplier function
f interest.

purces

ces shall define the models, capabilities, and artifacts used by a stakeholder within thé boundaries of a syst
\ stakeholder with a contextual concern may use one or more of the following reseurces, which are represe

del. Amodel shall be a representation that is physical (e.g., tangible), descriptivé (e.g., logical), or analytical
tical). The model shall represent areal-world object, system, entity, phenomenon, or process. The model sh
built and defined within the boundaries of the stakeholder’s contextual concern.

for accomplishing a task. A capability’s Boolean property Enablershall be set to true when the requiremen|
ility are controlled by an entity other than the ASME MBE¢Standards Committee.

ibler. An enabler shall be a capability outside the scope of the ASME MBE Standards Committee that providg
opportunity to a stakeholder for accomplishing a task: Enabler capabilities may be leveraged, applied|
to support an MBE.
ifact. An artifact shall be a physical object (e.g., gagés book) or a digital object (e.g., document, image). A n
esent an artifact. An artifact may describe a capability or a model.
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Figure 7-1

Contextual Overview of Architectural Descriptions as Defined in 1SO/IEC/IEEE 42010:2011

package ISO 42010:2011[ Context ])
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Figure 7-2
Block Definition Diagram: Definition of the MBE Framework

bdd [Package] MBE[ | £ Framew ork ])
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1 1
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Figure 7.2-1
Internal Block Diagram: Domains of the Systems of Interest in the MBE Framework
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Figure 7.3-1
Internal Block Diagram: Viewpoints of the Systems of Interest in the MBE Framework
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Figure 7.4-1
Internal Block Diagram: Resources Used by the Viewpoints in the MBE Framework
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NONMANDATORY APPENDIX A
RECOMMENDED PRACTICE

A-1 (INTRODUCTION

Thiis Appendix provides a recommended practice for using the MBE Framework defined in this Standard.|This rec-
ommlended practice covers how to define scenario use cases and activities for contextual concerns’of interest to stake-
holders in an MBE.
A-2 [SCENARIO USE CASES

Thiis section provides a set of example scenario use cases for an MBE. The goal is tohelp users understand hpw to use
scengirio use cases and how to identify the required models, capabilities, and artifacts’that must be available to achieve

someg outcome.
A-2.1 Example Use Cases
A fise case represents a contextual concern of a specific activity for a stakeholder within an MBE. Use fases are
somgtimes considered high-level functional requirements.
Thie following table provides example scenario use cases related to a specific system of interest and viepoint:
Scenario System of Interest Viewpoint Contextual Concern
Design failure model Design Engineering  Identifying risks in the performance agd
efffects analysis (FMEA) operation of a product based on dedign
decisions
Prog¢ess FMEA Service Operations Identifying risks in servicing and sustaining a
product based on known design decfsions
First article inspection report Realize Management Handing off from design to manufactufing to
gé¢neration quality inspection
New product introduction Cenceive Management Using past performance of suppliers fof making

Stgkeholders should-decument scenario use cases using the following outline:

# Scénario: < name >

## C

* System 6f Interest: (Choose)
- Conceive

identifying potential supply-chain p4

bntext

- Design
- Execute
- Service
- Disposal
* Viewpoints: (Choose)
- Customer
- Business
- Engineering

- L

egal

- Management
- Supplier

early product-requirements decisions and

rtners
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## As a: (Stakeholder)

> the person or role who will benefit from the feature;
## | want:

> the feature; the problem they are trying to solve

## So that:

> the bengfit or value of the feature.
## Story:
> provide [some description on the motivation / background for writing this user scenario
## Existing Standards
> List exigting standards that apply to this scenario
## Model] (After Modeling Step)
> < Camgo Use Case Model From Modelers >

For exymple, a use case for a design FMEA scenario is shown below.
# Scenarip: Design Failure Model Effects Analysis (FMEA)
## Context
* System pf Interest: Design
* Viewpoints: Engineering
## As a:
* Design Engineer (Stakeholder)
## | want:
* ldentify fisks in the maintainability of a product based on design decisions

## So tha}:

* The risk$ for maintainability of the product are minimized and the effectivity and efficiencies of the maintenance stakehojders’
responsibllities and roles are.maximized.

## Story:
> provide [some description on the motivation / background for writing this user scenario

## Existing Standards

*SAE J1739_202101, Potential Failure Mode and Effects Analysis (FMEA) Including Design FMEA, Supplemental FMEA-MSR, and
Process FMEA.

## Model:

See Figure A-2.3-1.
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A-2.2 Use-Case Diagrams

Scenario use cases shall be captured using a systems modeling language (SysML) use-case diagram. Figure A-2.2-1
shows an example use-case diagram that captures the contextual concern for a series of stakeholders related to a design
FMEA scenario. Stakeholders shall identify use cases within the boundaries of a contextual concern block. The contextual
concern block shall have an association to a system of interest block. Each use case included within the contextual concern
block shall have an association to one or more stakeholders. Each stakeholder shall have an association to one or more
viewpoints. Requirements may be included in the diagram to link them to the scenario’s use cases.

The recommended workflow for defining a use-case diagram is as follows:

Sten Define a blockwith the ontextnal Concern ereotypein a M ‘.‘l.:.ll o define oundary
ofth¢ stakeholders’ interests. Associate the contextual concern block to the system of interest block for the domajin related
to thie contextual concern.

Step 2. Define the appropriate stakeholders with a contextual concern related to the scenario, ahd,dssodiate each
stakgholder to one or more appropriate viewpoints.

Step 3. Model each scenario use case as a SysML use case inside the contextual concern block tesidentify stakeholders’
interests in cognizant MBE activities.

Steép 4. Associate the use cases to the appropriate stakeholders.

Step 5 (Optional). Define requirements that are critical for the MBE to present them at the’same high level as th¢ scenario
use dase.

Stép 6. Generate a SysML activity diagram for each use case.

o~

A-2.B Use-Case Activities

Eakh scenario use case shall be decomposed in a SysML activity diagram. Figure A-2.3-1 provides an example of the
activjty for developing a control-plan use case within the contextual.concern of a design FMEA scenario. The activity
worlfflow with associated stakeholders and resources shall be defined within the activity diagram. The stdkeholder
requjrements satisfied by activities should be included in thesactivity diagram. The usage of the MBE Frpmework
stopg at the activity level. The next step is to define lower=level requirements and enterprise architecturg¢s for the
MBE| which will be addressed in future standards.
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