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1 ECR Reference Process Fundamentals

This chapter provides an overview of the fundamental principles and key phases of the ECR
Reference Process. It describes the solution approaches upon which the ECR recommenda-
tion is based. The fundamental concepts and recommendations described in Part 0 of the
ECM Recommendation also apply to this part of the ECM Recommendation unless specified
otherwise.

1.1 ECR models and messages related to ECM

This part of the ECM Recommendation provides detailed information on the ECM Reference
Sub-Process "Specification and Decision on Change" (subsequently called “ECR Reference
Process”), which permits the synchronization of the different internal procedures of the in-
volved partners using ECR Messages. It offers recommendations for reasonable sequences
of ECR Messages, grouped into ECR Interaction Scenarios (IS) within the context of the
overall ECM process between the cooperation partners.

Furthermore, it provides recommendations with respect to the minimum requirements appli-
cable to the communication and ECR Message content. Messages described under "Com-
mon Resources for ECM" in Part 0 of this recommendation are referenced or specified fur-
ther if required for the ECR Reference Process.

Part 0 specifies the general ECM Data Model. Within this part of the ECM Recoomendation
the general ECM Data Model is applied to the ECR context, i.e. attribute values are defined
in detail for the ECM Reference Process.

1.2 ECR specific rules

The global set of rules defined in this recommendation (Part 0) is also valid for the ECR Ref-
erence Process. Additional specific rules for the ECR Reference Process, ECR Interaction
Scenarios and messages, as well as the ECR data have not yet been defined.
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2 Communication and the ECR Reference Process

This chapter provides an introduction to the ECR Reference Process as Sub-Process of the
overall ECM Reference Process. It covers the processing of an ECR from the initial proposal
for a change through to its approval or rejection. The ECR Reference Process serves as a
harmonized ECR process for standardized interaction between partners and forms the basis
for a common understanding during communication. In Chapter 3, ECR Interaction Scenarios
are derived from the ECR Reference Process which defines in detail specific roles and proc-
essing steps for the partners and the interactions for specific partnership constellations. In-
troductory notes on modelling are followed by a detailed description of ECR Refernence
Process together with its sub-processes.

2.1 Overview of the modelling concept and the notat  ion used

The processes and sub-processes involved in the ECR Reference Process are described be-
low on the basis of diagrams. Separate diagrams are used for a general overview of a proc-
ess and for detailed views of a process. The ECR Reference Process and its sub-processes
are described from the point of view of the primary process owner (coordinator). Partners
(participants) can fulfil certain roles in the process (see also section 2.3). In this case, inter-
actions with the partner will take place. Phase diagrams are used to provide a general over-
view of the phases. These show a linear representation of the consecutive phases. Typically,
phases are initiated when milestones are reached and, in the same way, milestones can be
reached at the end of phases. Milestones represent the reaching of a positive state in the
process meaning that the request to change is pursued further on. If one of the phases can
be carried out by a partner, this phase is shown in a line entitled Participant, and the primary
process is shown in the line entitled "Coordinator". If the partner does not have an active role
in a phase, but only introduces or receives notifications, this is not indicated separately in the
phase diagram.

Activity diagrams are used to provide a more detailed description of the processes in the
ECR Reference Process. These are described in UML 2 (Unified Modeling Language 2) (see
Appendix A of Part 0). In the activity diagrams, the activities model processing steps which
are carried out by roles. The sequence of the activities is described in more detail. Compos-
ite activities are described in further detail in separate diagrams or are derived from patterns
which are described in Appendix A of Part 0. In the case of interaction between partners, in-
dividual interactions between roles, during which message objects are exchanged, are mod-
elled. The relationships between the roles used in the ECR Reference Process and its sub-
processes are drawn in the diagram for the organization model. In particular, this shows
which roles in the activity diagram are assigned to the coordinator and which roles can be
embodied by participants. Specific statuses which describe the positive or negative result of
an activity, for example, are modelled using specific objects.

To achieve greater clarity, a distinction is made between the normal flow of an activity and
special variants of this flow and exceptions for the activity. The normal flow which is repre-
sented need not always be the usual case during actual execution; instead it describes the
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primary activities in a way which is easy to understand. Appendix A of Part O contains notes
on the notation used.

The following should be noted with respect to the terms "phase" and "activity": In the descrip-
tion of the phase diagrams, the term "phase" is used throughout to refer to the processing
steps; in the descriptions of the activity diagrams, the term "activity" is used throughout. For
each of the phases described in detail, there is either one activity which has the same name,
or the phase comprises a number of activities. Similarly, the milestones used in the phase
diagrams have corresponding states in the activity diagrams.

2.2 Overview of the ECR Reference Process

The purpose of the phase will first be described, followed by an overview of each phase. This
is then followed by more detailed descriptions of the activities in the course of the normal
flow and of special flow variants and exceptions (cancellation, fast-track execution, rollback).

2.2.1 Purpose

The objective of the ECR Refernece Process is to determine the extent and impact of the
planned change, its feasibility (with regard to design, manufacturing), affected persons or
departments, affected parts/documents, the collection of comments and assessments by ex-
perts concerning costs, dates, quality, weight, preparation time, and others, and finally the
decision to accept or reject the planned change.

2.2.2 Phases of the ECR Reference Process

In the context of the overall ECM Reference Process the Specification and Decision on
Change phase begins after milestone M3, Potential Solution Defined, has been reached. It
starts with the Inquiry of ECR phase, in which a proposal for a change is received and
checked to see whether it will be pursued (see Figure 1). If the change proposal is to be pur-
sued further, milestone M3.1, ECR Initiated, is reached and the proposal for a change is cre-
ated as a change request in the Creation of ECR phase and is prepared for further evalua-
tion.

Inquiry Creation Technical Analysis Commenting Approval
of ECR of ECR of ECR on ECR of ECR

M3:
Potential
Solution
Defined

Figure 1: Phases of the ECR Reference Process

If the ECR is to be pursued further, then milestone M3.2, ECR Created, is reached and tech-
nical analysis and evaluation of the ECR is carried out in the Technical Analysis of ECR
phase. After finishing the analysis milestone M3.3, ECR Detailed, is reached and the ECR is
evaluated from the point of view of other specialist departments in the Commenting on ECR
phase. After finishing commenting milestone M3.4 ECR Commented, is reached, and a deci-
sion is made with respect to the ECR in the Approval of ECR phase. If the ECR is approved,
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the Specification and Decision on Change phase ends and milestone M4, ECR Approved, of
the overall ECM Reference Process is reached.

2.2.3 Normal flow and status

The ECR Reference Process starts with the status ‘pending’ when a proposal for an ECR is
received from one of the possible initiators of an ECR in the activity Inquiry of ECR (see Fig-
ure 2).

The proposal for an ECR may be accepted or rejected (documented in ACCEPTANCE.decision
as shown). In the case of rejection, the ECR Reference Process is terminated with the status
‘disapproved’ (documented in the value STATUS.status), otherwise the intermediate status
‘initiated’ is reached. This is followed by the activity Creation of ECR, in which the regular
change request is created, described in more detail and prepared for the subsequent steps.
This results in a decision on whether the ECR is accepted or rejected for further detailing,
commenting and approval. If the ECR is rejected, the ECR activity is again terminated in the
status ‘disapproved’; otherwise the intermediate status ‘created’ is reached. Creation of ECR
is followed by the activity Technical Analysis of ECR, in which the technical aspects and the
impact of the potential change are examined in greater detail and evaluated. In particular, the
scope of the change is determined with respect to the parts/documents affected etc. Once
the change request has been described in detail, the intermediate status ‘detailed’ is reached
and the activity Commenting on ECR follows, in which the change request is evaluated from
other points of view. Once this activity is completed, the intermediate status ‘commented’ is
reached, and the ECR is prepared for the activity Approval of ECR, in which the change re-
quest is finally accepted for implementation and the process reaches the status ‘approved’.
Alternatively, the ECR can ultimately be rejected, in which case the status ‘disapproved’ is
again reached.

The individual activities are described in more detail in section 2.4.

From the time the activity Technical Analysis of ECR starts until the time the activity Com-
menting on ECR ends, the list of those involved in the ECR Reference Process can be
changed (several times if necessary) by carrying out the optional activity Modify Distribution
List. Depending on the results of the activities Technical Analysis of ECR or Commenting on
ECR, participants can be added, for example to process analyses or make comments, or
removed because they are not affected by the change.
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JAN
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[Acceptance
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main_path2y ‘

joinSpec = (main_path2)

A 4
[ |
L1 L
[Status.status= [Status.status=
‘disapproved’] ‘approved]

Figure 2: Normal flow of ECR Reference Process

In addition, from the time the activity Technical Analysis of ECR starts until the time the activ-
ity Commenting on ECR ends, a list of those involved in the process (notification list) can be
optionally notified of any updates to the ECR by carrying out the activity Distribute ECR Up-
date (see also Figure 3). To do this, a subset of those involved in the process can be se-
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lected in the activity Select Notification List and the message Notify ECR_update containing
updated ECR data can be sent to the selected people.

Change Distribution
Team List Member

Select
Notification List

Notification

List
Notification Y/
List E | |
” concurrent ™

] \
I [1 I
! Send N N Receive !
1 Notify ECR_update 7L 1 7/ Notify ECR_update 1
I Notify_ECR_update 1
1 I
\ 1

o T R

Figure 3:  Activity Distribute ECR Update

If external partners are requested to approve the change request during the Approval of ECR
phase, these partners can transfer the ECR identifier of the partner if this has been agreed
using the message Notify ECR_id_assigned. This identifier is then used in subsequent
communication with the partner (see Figure 4).

Change External Approval
Team Performer
Receive 2z V4 _ Send _
Notify ECR_id A LI\ Notify ECR_id

% Notify_ECR_id_assigned

Figure 4.  Activity Get External ECR ID

2.2.4 Special flow variants and exceptions

In addition to the linear process flow described above, it is also possible to exit the process
early, to carry out fast-track execution and to roll back the flow. These variants are described
below and are patrtly illustrated in Figure 5.
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Flow variants of the ECR Reference Process
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Cancellation of the ECR

The ECR Reference Process can be canceled by means of Cancel ECR during the activities
Technical Analysis of ECR through Approval of ECR if the planned change no longer ap-
pears to have sufficient potential benefit during the course of the process, for example as a
result of outlay or deadline considerations. In this case, persons on the Distribution List can
be notified of this by means of the Notify ECR_canceled message (see Figure 6).

Change Team Distribution List Member

Distribution
List
—— e e bt e e e e — — —————— - ~

/7 concurrent \

Receive
Notify ECR_
Notify _ canceled

ECR_canceled

Notify ECR_
canceled

Figure 6:  Activity Cancel ECR

Fast-track execution

Fast-track execution is a variant of the ECR Reference Process in which special measures
are taken compared with the normal process with the objective of reducing the throughput
time of the ECR or of implementing the change earlier than usual. The following types of fast-
track execution are recommended:

1. Fast run: This variant does not involve a special process; those responsible for performing
the activities simply execute them more quickly than in the normal process.
This variant is indicated by a CLASS instance with CLASS.id = 'fast run' referenced by
HEADER.change_process_type.

2. Estimation-based approval: With the "estimation-based approval” variant, it is laid down in
the first three activities (Inquiry of ECR, Creation of ECR or Technical Analysis of ECR)
that the decision regarding the ECR will be taken on the basis of the estimated value as
specified in the activity Technical Analysis of ECR and that review-evaluation comments
during the activity Commenting on ECR (see 2.4.4) will be skipped. In this case, only
technical comments etc. are exchanged during Commenting on ECR. Estimation-based
approval can be selected if, in the opinion of the EC Manager, the estimated evaluation of
the ECR from the activity Technical Analysis of ECR is adequate or if time constraints ne-
cessitate a shorter throughput time for the ECR.

This variant is indicated by a CLASs instance with CLASS.id = 'estimation based approval’
referenced by HEADER.change_process_type.
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3. Requests approved in advance: The early start of the activity Realization of Change, in
particular if provisional approval of the ECR is available at the beginning of the ECR Ref-
erence Process, represents a further identified variant of fast-track execution. This variant
of the Specification and Decision of ECR process can become necessary if the conditions
associated with the change to be evaluated, for example a problem which must be solved
urgently, make it inevitable that this change will be approved and that implementation
must start as soon as possible. A description of this flow was outside the scope of the cur-
rent version of this recommendation, but is expected to be included in a subsequent ver-
sion.

4. Other variants. Other variants are "special processes" within change management, such
as extraordinary authorization, which are not automatically associated with a modified
process. Variants such as this are indicated by a CLASS instance with CLASS.id = 'devia-
tion' referenced by HEADER.change_process_type.

Rollback and revision

A rollback describes a situation in which a process is interrupted and is (partially) rolled back
in order to repeat certain activities. A rollback is generally carried out at any place during an
activity which is in progress, and the restart point is at the beginning of a previous activity. A
revision of the ECR occurs when an ECR is decided during Approval of ECR and the result is
neither approval nor rejection but the need for a revision after part of the ECR Reference
Process has been repeated.

Note: A distinction between rollbacks and revision is made due to the following difference.
When a rollback is executed, there may be activities currently being executed, e.g.
commenting on the ECR by the partner, which are aborted. In contrast, revision takes
place at a dedicated and planned point in the ECR Reference Process where no ac-
tivities need to be aborted.

Revision as used here does not imply that there is a need for versioning of the ECR.
In fact, versioning is not recommended.

The following types of rollback and revision may occur.

1. Rollback R1: The ECR can be rolled back to the start of the activity Technical Analysis of
ECR during the activities Technical Analysis of ECR, Commenting on ECR through Ap-
proval of ECR. It may, for example, be necessary to roll back to the start of the activity
Technical Analysis of ECR if during subsequent processing of the ECR it becomes clear
that the technical analysis which is currently being carried out or which has already been
carried out is/was insufficient or if new information with respect to the conditions that apply
becomes known with the result that it is necessary to restart the analysis. In this case, the
activity Notify ECR rolled back to analysis (see Figure 7) can be used to specify a selec-
tion of the affected participants in the process and inform them that the ECR Reference
Process has been rolled back with the message Notify ECR_rolled_back_to_analysis.

2. Rollback R2: The ECR can be rolled back to the start of the activity Commenting on ECR
during the activities Commenting on ECR through Approval of ECR. A rollback of this type
may be necessary if during the subsequent course of Specification and Decision of ECR it
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becomes clear that the commenting of the ECR which is currently being carried out or
which has already been carried out is/was insufficient or if new information with respect to
the conditions that apply becomes known with the result that it is necessary to restart the
commenting procedure. In this case, the activity Notify ECR rolled back to commenting
(see Figure 8) can be used to specify a selection of the affected participants in the proc-
ess and inform them that the process has been rolled back with the message No-

tify ECR_rolled_back to_commenting.

Change Team Distribution List Member

Select
Notification List

Notification .
List

Notification

—— o o o e e e o e e e e e e e -

concurrent N

- - ———

Al

Send . Receive

Notify_ECR_rolled_ M > notify_ECR_rolled_

back to_analysis Notify ECR_rolled back to_analysis
back_to_analysis

- o - - —
— - —

Figure 7:  Activity Rollback ECR to Analysis

3. Revision: The activity Approval of ECR can result in the need to revise the ECR if the ac-
tivity has resulted in one of the following values (documented in ACCEPTANCE.decision).

a) ‘revision_needed_back_to_analysis’: In this case, the process is rolled back to the be-
ginning of the activity Technical Analysis of ECR. This result can occur if, while making
a decision on the ECR, it is established that certain aspects must be additionally in-
cluded or that the scope must be enlarged, or that these issues must be re-examined
during the Technical Analysis of ECR.

b) ‘revision_needed_back_to_commenting’: In this case, the process is rolled back to the
beginning of the activity Commenting on ECR. This result can occur if, while making a
decision on the ECR, it is established that certain comments must be additionally in-
cluded or re-drafted during evaluation.

¢) ‘revision_needed_back_to_approval’: In this case the process is rolled back to the be-
ginning of the activity Approval of ECR. This result can occur if, while making a deci-
sion on the ECR, it is established that the ECR must be resubmitted, for example for
formal reasons or if an external approval (see 2.4.5) needs to be performed
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Figure 8:  Activity Rollback ECR to Commenting

2.3 ECR organization model and roles

Certain organizational elements form the basis for the ECR Reference Process. These de-
scribe contiguous scopes of responsibility within the ECR Reference Process and are inde-
pendent of concrete persons or organizational units. Within the ECR Reference Process they
appear as the performers of activities or as senders or recipients of notifications. In addition,
some of them occur in the data model in order to communicate concrete persons or concrete
organizational units (see 4.2). In this context, an organizational unit indicates an element of
an organizational structure such as a company, department, etc. Organizational entity is the
collective term for concrete persons and concrete organizational units. Figure 9 below shows
a diagram in which the various organizational elements occur and which indicates the rela-
tionships between them.

A distinction is made between the following three types of organizational elements, each of
which is indicated by a special symbol in the organization diagram.

» Organizational unitrole:  This is a placeholder for an organizational unit. This is the
point at which the coordinator and the participant occur in the organization diagram. Co-
ordinator is a company which has responsibility for an ECR. Participant is a company
which is involved in an ECR process belonging to a coordinator.

* Role: Placeholder for an organizational entity (person/organizational unit) which performs
certain tasks and activities in one or more processes, which has a defined scope of re-
sponsibility and which possesses the appropriate competence. The roles are shown at
the bottom of the diagram. Internal roles are only played by persons/institutions of the
coordinator and potentially external roles can also be played by the participant or per-
sons/institutions of the participant.
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Figure 9: ECR organization model

* Group: Set of organizational entities (persons/organizational units) with a particular role.
The groups are shown at the top of the diagram. A distinction is made between two types
of groups. ‘Groups belonging to the Coordinator’ are groups in the ECR Reference Proc-
ess which have roles mostly played by organizational entities within the coordinator
(Please note: These groups may also contain external members, but the group in general
resides at - and therefore communicates from the side of - the coordinator.) ‘Groups typi-
cally containing external members’: Groups in the ECR Reference Process which have
roles that can also be played by a participant. These groups can also be empty if there is
no external partner involved, or the groups can be made up of internal organizational en-
tities. The Distribution List is a special group. This is a collective group and contains
members of all groups involved in the ECR together with information on the role the or-
ganizational entities play. Members of this group are called Distribution List Members.
The Distribution List is used in the ECR Reference Process when messages about the
ECR Reference Process are to be issued which are of relevance to several or all groups.
The Distribution List is also used as a collective term for all groups and the roles as-
signed to their members.

The following describes the roles and groups of the organization model in more detail.

Roles assigned to internal staff only:
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The Request Receiver receives proposals for changes, prepares them and decides
whether or not to create a corresponding ECR.

The ECR Creator creates the ECR when it has been decided that such a ECR will be
created on the basis of a proposal for a change.

The EC Manager (Engineering Change Manager) is responsible for coordinating the
ECR, i.e. for carrying out the analysis and evaluation and for making a decision on the
ECR. He is a member of the Change Team that he coordinates.

A Coordinator Contact is a person on the coordinator side who can serve as a contact for
one or more participants with respect to the ECR or a special range of issues or subjects
relating to the ECR (such as set of modules/parts, design, prototyping, certification, pro-
curement, etc.). This can be used during data exchange in order to inform the partner
who is available as a contact person.

Roles that may be assigned externally:

A Requestor is a person or organizational unit who introduces a proposal for a change.

An Analysis Performer is a person or organizational unit who carries out a technical
analysis of the ECR. Internally, this role is typically played by developers.

A Comment Performer is a person or organizational unit who carries out an evaluation of
the change and then gives their comment of the ECR. Internally, this role is typically
played by experts for a specialist evaluation of the ECR, for example experts from pro-
curement, logistics, prototyping etc.

An External Approval Performer is an external organizational unit requested to approve
the change from their point of view during the Approval of ECR phase.

An Interested Entity is an external organizational unit interested in the progress or result
of an ECR and is therefore informed of any important changes to the status of the ECR.

A Not Affected Entity is a person or organizational unit initially involved because they we-
re potentially affected, but during the course of the ECR are no longer regarded as being
affected. This role allows such a situation to be documented in order to allow the person

or organizational unit to still be mentioned during communication.

A Participant Contact is a person or organizational unit who serves as a contact with re-
spect to the ECR or a special range of issues or subjects relating to the ECR (such as set
of modules/parts, design, prototyping, certification, procurement, etc.). This can be used
during data exchange in order to inform the coordinator who is available as a contact per-
son.

Groups belonging to the Coordinator:

The Change Team group is a group of persons or organizational units which coordinate
and pursue a specific ECR process. Among other things, the Change Team defines who
is to be involved in the ECR process for analysis, evaluation or information purposes and,
for certain ECRSs, is able to make preliminary decisions. The Change Team can comprise
only the EC Manager or, for example, one or more interdisciplinary teams responsible for
the ECR.
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- The Decision Team group is a group of persons or organizational units who make a deci-
sion on the ECR during the Approval of ECR phase. This team typically comprises senior
managers.

« The Coordinator Contacts group contains all the persons who have the role Coordinator
Contact.

Groups typically containing external members:

« The Analysis Performers group contains all the persons/organizational units who have
the role Analysis Performer.

« The Comment Performers group contains all the persons/organizational units who have
the role Comment Performer.

« The Interested Entities group contains all the persons/organizational units who have the
role Interested Entity.

« The Not Interested Entities group contains all the persons/organizational units who have
the role Not Interested Entity.

e The group External Approval Performers contains all the persons/organizational units
who have the role External Approval Performer. If this group contains any members, they
are all external.

- The Participant Contacts group contains all the persons/institutions that have the role
Participant Contact. If this group contains any members, they are all external.

Note: Which of the roles mentioned need to be communicated to the partner depends on
the cooperation involved.

2.4 ECR Reference Process

In the following sections, the five phases of the ECR Reference Process are described in de-
tail: Inquiry of ECR, Creation of ECR; Technical Analysis of ECR, Commenting on ECR and
Approval of ECR. The purpose of the phase will be described, followed by an overview of
each phase. This is then followed by more detailed descriptions of the normal process and of
special flow variants and exceptions.

Note: The optional ECR Message Notify _response_deferred is not explicitly illustrated in
the following process diagrams of the ECR Reference Process. This ECR message
of the recipient of a previously received Request Message (e.g. Request ECR_com-
ments) informs the sender of that Request Message that the Respond Message to
the original Request Message will be deferred

2.4.1 Inquiry of ECR phase

This section provides a detailed description of the Inquiry of ECR phase.

Purpose

The Inquiry of ECR phase serves to receive proposals for ECRS. These proposals may origi-
nate from development, production, sales and other specialist departments or from partners
(suppliers, development partners, etc.). Proposals for changes are aimed at reducing costs,
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improving quality, adapting to changes in the production process, responding to statutory
constraints (environment, safety) or at implementing customer wishes with respect to new
functionality, special equipment, etc.

In this phase, at least a rough outline of the proposal for an ECR is recorded and classified,
and on this basis, a decision is taken as to whether the proposal is to be pursued further as
an ECR in subsequent phases. This is designed to exclude proposals for ECRs which have
in the past already proved to offer no potential benefit, for example. On the basis of the rough
description and the assignment of an ECR, a member of staff is named who will be responsi-
ble for creating one or more ECR for the named proposal and describing it in more detail in
the subsequent Creation of ECR phase.

Overview of phase

The Inquiry of ECR phase starts when milestone M3, Potential Solution Defined, is reached.
This is the point at which the change proposal, optionally including a potential solution, has
been defined in the framework process, and it begins with the Inquire Initial ECR phase in
which the proposal for an ECR, a so-called initial ECR, is received from within the company
or from a partner. The proposal for a change is created for the purposes of further examina-
tion and documentation in the Create Initial ECR phase. Following this, those who may po-
tentially be affected in the company or in partner companies can be notified of the fact that
the initial ECR has been created in the Notify about Creation phase. This is followed by the
Analyze & Decide Initial ECR phase in which the initial ECR is examined and a preliminary
decision is taken as to whether the proposal will be pursued. If the initial ECR is to be pur-
sued, milestone M3.1, ECR initiated, is reached and the phase is completed.

Inquire Create Notify Analyze & Decide
initial ECR initial ECR about creation Initial ECR

M 3:
Potential
Solution
Defineg

Figure 10: Phase overview for Inquiry of ECR

Normal flow

The Inquiry of ECR activity starts with a Requestor sending the message Request_initial_-
ECR to the coordinator (see Figure 11). A Request Receiver at the coordinator receives the
message Request_initial ECR and creates one or more initial ECR in his ECM system in the
Create Initial ECR activity for the purpose of subsequent analysis, evaluation and documen-
tation.

He then sends a response message Respond_initial_ECR to the Requestor, to confirm re-
ceipt of the initial ECR and to notify the partner of the reference to the initial ECR to allow the
partner to address queries and monitor the initial ECR. The Request Receiver then prepares
the initial ECR in the Prepare Initial ECR activity by adding any necessary information and a
description, such as classification criteria, description of the cause etc. The Request Re-
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ceiver then examines the proposal for a change in the Analyze Initial ECR activity, for exam-
ple taking account of similar ECRs from the past or current change requests with a similar
scope. The Request Receiver can then decide whether the initial ECRIs to be pursued as an
ECR or not in the subsequent activity Decide Initial ECR. If the proposal is not to be pursued
(i. e. AccepTANCE.decision = ‘rejected’) the Request Receiver then sends the Requestor the
message Notify initial ECR_rejected, in order to inform him of the decision that the proposal
is not to be pursued and to give reasons for this decision. Otherwise (i.e. ACCEPTANCE.deci-
sion = ‘accepted’) the activity is finished. In this case, notification takes place in the following

phase Creation_of ECR.
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Figure 11: Normal flow for Inqui

ry of ECR
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Special flow variants and exceptions

No special flow variants and exceptions are described.

2.4.2 Creation of ECR phase

This section provides a detailed description of the Creation of ECR phase.

Purpose

After the proposal for an ECR has been received and a decision has been made to create an
initial ECR in the preceding phase Inquiry of ECR, the ECR is actually created and described
in more detail in this phase. The ECR is assigned a unique ID, is classified and is provided
with a general description. This involves ECR data such as the problem description, the
scope of the change (series, projects, etc. that are affected), the proposed solution for the
change, the Distribution List etc. being supplemented and described in more detail. This is
frequently done by a developer. The description can be carried out in consultation with the
Requestor of the ECR in order to receive more precise information on the initial ECR. After
this more detailed description has been completed, the ECR can be rejected if it appears to
offer insufficient potential benefit or if current priorities mean that it needs to be deferred. If
the ECR is pursued, it is prepared in such a way by the end of the phase that the general
framework of the change has been outlined for the subsequent superordinate Technical
Analysis of ECR phase. In addition, those responsible for carrying out the subsequent
phases, Technical Analysis of ECR, Commenting on ECR and Approval of ECR, can be de-
fined in this phase.

Overview of phase

The Creation of ECR phase starts when milestone M3.1, ECR initiated, has been reached
(see Figure 12).

Describe ECR Specify i Notify Requestor &
Create ECR & Define ECR & Decide on ECR & e el
Change Team Distribution List Document Decision

Figure 12: Phase overview for Creation of ECR

In order to implement this decision, an ECR is created on the basis of the initial ECR from
the first phase. This is described in more detail in the subsequent phase Describe ECR &
Define Change Team in which the members of the Change Team including the EC Manager
who are responsible for pursuing the ECR are defined. The Change Team then specifies the
ECR in detail in the Specify ECR & Distribution List phase. At the same time, the decision is
taken as to who will be actively involved in the ECR during the course of the ECR and who
will be informed of developments both in the company itself and in partner organizations. In
the following phase, Decide on ECR & Document Decision, the Change Team takes a pre-
liminary decision as to whether the ECR is to pass through the subsequent phases Technical
Analysis of ECR or Commenting on ECR. In all cases, the requestor of the proposed change
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is notified about the decision, and, if the ECR is accepted, those in the company or in partner
organizations who are involved in the ECR process and included in the Distribution List are
notified of the creation in the subsequent phase Notify Distribution List. If the decision about
the ECR was positive, milestone M3.2, ECR Created, is reached at the end of this phase.

Normal flow

The Creation of ECR phase starts with the activity Create ECR, in which a member of staff
on the coordinator side plays the role of ECR Creator and creates a new ECR in his own
ECM system on the basis of the existing initial ECR. This documents the change under con-
sideration and allows subsequent examination (Figure 13).

After this, the Requestor is notified that the Initial ECR has been created as an regular ECR
and is informed about the ID assigned to this regular ECR. This is done by sending a No-
tify_initial_ ECR_accepted message. Following this, the ECR Creator describes the ECR in
greater detail for subsequent processing in the activity Describe ECR. The ECR Creator then
defines the Change Team in the activity Define Change Team. This Change Team will be re-
sponsible for coordinating and performing the ECR process in the subsequent activities re-
lated to the ECR. In particular, this involves specifying the EC Manager as the member of the
Change Team who has responsibility. In the first activity, Specify ECR & Distribution List, the
Change Team creates a more detailed description of the ECR and defines the Distribution
List containing those actively involved in the subsequent activities Technical Analysis of
ECR, Commenting on ECR and Approval of ECR and those who should at least be notified
of the progress of the Specification and Decision of ECR process. After this, the Change
Team takes a preliminary decision as to whether the ECR is to be pursued or whether, in the
estimation of the Change Team, it should be rejected. This is done in the activity Decide on
ECR. If the resulting decision documented in ACCEPTANCE.decision is ‘rejected’, the Change
Team notifies the Requestor about this fact by means of the Notify ECR_rejected message.
Otherwise, if the decision is ‘accepted’, the Requestor is notified by means of the No-
tify ECR_accepted message, and the other members of the Distribution List are then in-
formed of creation of the ECR by means of the Notify ECR_Creation message. In this case,
the activity Creation of ECR is left with the status ‘created’ in STATUS.status.
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Figure 13: Normal flow for Creation of ECR

Special flow variants and exceptions

No special flow variants and exceptions are described.
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2.4.3 Technical Analysis of ECR phase

This section provides a detailed description of the Technical Analysis of ECR phase.

Purpose

The objective of this phase is to determine technical aspects of the ECR and to gain an initial
overview of its impact. Typically, the analysis is carried out by developers, each of whom per-
form an analysis step for the part of the ECR for which he is responsible. In doing this, the
developers identify the parts or documents which are affected and give an expert opinion
with respect to feasibility, implementation and any consequences of the change. In addition,
they can provide estimates with respect to costs, schedule, any impact on weight, etc. as a
result of the changes to the affected modules, parts or documents. Estimates with respect to
the cost of the actual ECR (i.e. the costs of evaluating the change) and a schedule or indi-
vidual deadlines for the ECR can also be made. Since the quantity of parts affected can in-
crease during this phase, it is typical that the Distribution List also grows during the course of
this phase. Any additional analysis staff is then also requested to draw up an analysis. This
phase can also be re-entered after a rollback of the type R1 or a revision (see 2.2.4). The re-
sult of this phase is a prerequisite for any further evaluation in the subsequent phase.

Overview of phase

Consolidate
Prepare ECR Aff ?ngll();zbe t Technical
for Analysis ecte jects :
Coordinator Y Analysis
Participant
Analyze

Affected Objects

Figure 14: Phase overview for Technical Analysis of ECR

The Technical Analysis of ECR starts when milestone M3.2, ECR Created, is reached. It be-
gins with the Prepare ECR for Analysis phase (see Figure 15).

After this, the coordinator and the participants involved in this phase identify the objects af-
fected by the change (parts and documents) and examine technical aspects in the Analyze
Affected Objects phase. After this, the results are consolidated and prepared in the Consoli-
date Technical Analysis phase. The phase ends when milestone M3.3, ECR Detailed, is
reached.

Normal flow

In the activity Prepare ECR for Analysis, the Change Team prepares the ECR for subse-
guent analysis in this activity. This is done by supplementing the data required for the re-
quest to the Analysis Performers, such as the description of the change, the currently identi-
fied scope of parts affected by the change, etc. (see Figure 15). In particular, data specific to
the Analysis Performers can be defined for the requests which are then sent.
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Figure 15: Normal flow for Technical Analysis of ECR

This can, for example, include the currently identified scope of parts that affect the Analysis
Performer, specific data concerning the problem description which relates to the point of view
of the Analysis Performer, etc. It can also include data requested of the partner (for example
an initial estimate with respect to specific topics such as logistics etc.). The Change Team

22 Replaces: Version 1.0 Version 2.0, Issued: Aug. 2009
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then sends the Request ECR_details messages to the Analysis Performers for analysis,
who process them in parallel.

Each message requesting analysis is received by one Analysis Performer. Each Analysis
Performer analyzes the affected objects as laid down in the request he has received. The re-
sult of his analysis comprises a set of affected objects (parts, documents) describing the
scope of the change and a detailed analysis of those affected objects for which the Analysis
Performer is responsible. The detailed analyses contain technical statements, such as feasi-
bility, a description of the change, estimates with respect to costs, any changes in weight,
schedules etc. The Analysis Performer returns the description of the scope of the change
and the detailed analyses in the response message Respond Details.

Note: Here in particular it is possible that the Analysis Performer will identify and send data
which should in fact only be sent in the next superordinate activity Commenting on
ECR. In this case, this information must still be requested and returned again in the
activity Commenting on ECR.

Additional, affected objects lead to the need for additional analyses, which in turn means that
additional Analysis Performers may need to be included. New requests are then sent to
these Analysis Performers, where necessary in parallel with the other analysis requests
which are in progress.

The Change Team collates the response messages Respond_ ECR_details for the purposes
of analysis. When the response messages have been received from all the Analysis Per-
formers, the Change Team can collate and consolidate the analysis results in the activity
Consolidate Technical Analysis and can, in particular, prepare the results for the following
activity Commenting on ECR and the subsequent activity Approval of ECR. This involves
supplementing or adapting master data and data from the technical analysis. In particular, a
summary description of the analysis can be drafted. This completes documentation of the re-
sults of the analysis and the activity ends in the Status ‘detailed’ documented in
STATUS.status. Optionally, the The Change Team may send the message Notify ECR_-
detailed, indicating the completion of the phase Technical Analysis of ECR.

Special flow variants and exceptions

Figure 16 below illustrates the possible flow variant. In order to provide information on interim
results of the analysis (in the same way as is practiced in internally used ECM systems,
which allow documents to be viewed by others before they are released), the Change Team
and the Analysis Performers can use a special mechanism whereby they can repeatedly ex-
change Request_ECR_details messages and Respond_ECR_details messages which are
flagged as incomplete. To do this, the Change Team can send an Analysis Performer a Re-
quest_ECR_details message for analysis which has been flagged as incomplete (by setting
the data field IsComplete to the value FALSE (see 3.3.4)). The Analysis Performer can then
use this to start work on the analysis. In this case, once the interim results are available, the
participant can send these to the Change Team at the coordinator for analysis as a Re-
spond_ECR_details message which is also flagged as incomplete.
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This message informs the Change Team of the preliminary status with respect to the scope
of the change or the detailed analyses. This sequence of sending a request message which
is flagged as incomplete and receiving a corresponding response message can be repeated.
In this case, the reference to the corresponding request message is sent to the coordinator in
every response message (see 3.3.4).

When the request is complete in the opinion of the Change Team, i.e. in particular when it
contains all the affected objects for which an analysis is expected, the request is flagged as
complete (by setting the data field IsComplete to the value TRUE). The Analysis Performer
can respond to a request which has been flagged in this way using responses to the analysis
which have been flagged as incomplete in order to inform the Change Team of an interim re-
sult. Finally, the Analysis Performer also sends a response message which is flagged as
complete. This contains his completely documented analysis results.

If this procedure is not to be used, the Change Team only sends one request, which is
flagged as complete. The Analysis Performer responds to this message with a single re-
sponse, also flagged as complete.

2.4.4 Commenting on ECR phase

This section provides a detailed description of the Commenting on ECR phase.

Purpose

Whereas the Technical Analysis of ECR phase focused on investigating the technical feasi-
bility of the ECR and determining the scope of the change, this phase also examines the
ECR from other points of view with regard to its impact on topics such as prototyping, certifi-
cation, procurement, logistics, quality assurance, etc. This is necessary in order to gain a
complete picture of the impact of the ECR and its feasibility prior to the Approval of ECR
phase. Depending on the way in which tasks are distributed in a collaborative vehicle project,
partners can be requested to provide a comment on one or more specialist topics.

Overview of phase

Prepare ECR Give Comments Give Confirmation
for Comments on ECR Comments
Coordinator
Participant
Give Comments Give Confirmation
on ECR Comments

M3.3:
ECR
Detailed

Figure 17: Phase overview for Commenting on ECR

In the previous phases, estimates are made of the extent to which optional topics may be
impacted by the change and thus need to be evaluated in the form of an comment in the cur-
rent phase. After the comments have been submitted by the specialist departments already
mentioned, there is the option of requesting or submitting a confirmation of the validity of the
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comment in the light of the insights gained from the comments from the other specialist ar-
eas. The final result of this phase is an ECR which has been evaluated from the point of view
of all the relevant specialist departments and which has been prepared for the Approval of
ECR phase.

This phase can also be re-entered after a rollback of the type R1 or R2 (see 2.2.4). This
phase does not involve comments related to cost impact in the event of fast-track execution
of the type "estimation-based approval”, see the normal flow description further below.

The Commenting on ECR phase starts when milestone M3.3, ECR Detailed, has been
reached (see Figure 17). To start with, the ECR is prepared for evaluation in the subsequent
steps in the phase Prepare ECR for Comments. The ECR is then evaluated in the Give
Comment on ECR phase. This phase takes place in the coordinator's company or in part-
ners' companies as well. Following this, the optional phase Give Confirmation Comments can
be carried out in the company or in partners' companies. In this phase, a comment which has
previously been submitted must be confirmed again, for example in the light of the other
comments. The Commenting on ECR phase ends when milestone M3.4, ECR Commented,
is reached.

Normal flow

The Change Team starts by preparing the ECR for evaluation by the Comment Performers in
the activity Prepare ECR for Comments (see Figure 18). Following this, Request_ECR_-
comments messages may be sent to the Comment Performers. It is possible that none or
only one kind of comment message is requested (i.e. only one ‘general’ dialog). It is also
possible to use several subdialogs for concurrent requests with each request dealing with a
bundle of different kinds of comments. For example, it is possible to use one subdialog for
technical comments only (which results in one message Respond_ECR_comments contain-
ing several comments with COMMENT.kind = ‘development’, ‘prototype manufacturing’,...) and
one subdialog for review-evaluation comments (containing comments with COMMENT.Kind =
‘commercial’).

Note: The subdialogs are distinguished by means of an attribute in the message header,
see 3.3.4).

Each Comment Performer processes the request message in the activity Give Comment on
ECR, completing his work by the deadline specified in the request message. In doing so, he
reviews the ECR and evaluates the change with respect to particular specialist topics and
reports any evaluation data which was requested or agreed back to the Change Team in the
response message.

Note: If the deadline is not observed, the Change Team can contact the Comment Per-
former by phone, e-mail etc.

The Change Team consolidates the comments in order to prepare the Approval of ECR, and
the activity Commenting on ECR finishes in the status ‘commented’ documented in
STATUS.status. Optionally, the The Change Team may send the message Notify ECR_com-
mented, indicating the completion of the phase Commenting on ECR.
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Figure 18: Normal flow for Commenting on ECR

Special flow variants and exceptions

In addition to this normal flow, two different flow variants may occur in the activity Comment-
ing on ECR (see Figure 19 and Figure 20).

1. Process variant "Comments with Confirmation": If the process variant "Comments with
confirmation" is agreed with the partner, the Change Team sends a Request_ ECR_con-
firmation_comment message to the Comment Performers after all Respond_ECR_-
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comment messages have been collected. With this message, the Comment Performers
are requested to again confirm the validity of the comment previously submitted in the Re-
spond_ECR_comment message. The Request_ ECR_confirmation_comment message
can contain other comments which must be taken into account when the Comment Per-
formers confirm their own comment. In the activity Give Confirmation Comment, every
Comment Performer requested to do so checks the validity of his comment by the dead-
line specified in the Request_ECR_confirmation_comment message and responds with a
Respond_ECR_confirmation_comment message. If a Respond_ECR_confirmation_-
comment message does not contain a confirmation of the existing comment, the Change
Team or the EC Manager can deal with this on a case-by-case basis, for example by roll-
ing the ECR process back or by leaving the comment unconfirmed. The Commenting on
ECR activity ends after all the response messages have been received by the Change
Team.

. Process variant "Request / Respond Comment Message Repetition": If the ECR Refer-
ence Process variant "Request / Respond Comment Repetition” is agreed with the part-
ner, the Change Team, after receiving a Respond_ECR_comment message, can decide
whether to repeat the request message/response message sequence with a Comment
Performer in the Decide Repetition activity. (Note: If specific subdialogs are used, this can
be used specifically for each subdialog.) A Comment Performer can express his wish to
repeat the request message/response message sequence by sending a Notify ECR_-
comment_repetition_desired message to the Change Team. After the Decide Repetition
activity, the Change Team can restart the sequence at the point where the Request_-
ECR_comment message is sent if it is decided that the request message/response mes-
sage sequence is to be repeated (continue branch in the diagram). If it is decided not to
repeat the request message/response message sequence (else branch in the diagram),
this variant ends.
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Flow variants for Commenting on ECR (1/2)
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Figure 20:  Flow variants for Commenting on ECR (2/2)

2.4.5 Approval of ECR phase

This section provides a detailed description of the Approval of ECR phase.

Purpose

The Approval of ECR phase starts after completion of the Commenting on ECR phase or, if
the fast-track execution variant "estimation-based approval” has been selected, after comple-
tion of the Technical Analysis of ECR phase. After the ECR has been evaluated in the previ-
ous phase, a decision can be taken in this phase. Using the comments from the Commenting
on ECR phase (or, in the same way, using the estimation values from the Technical Analysis
of ECR phase), a decision is taken, justified and documented. To provide the basis for the
coordinator's decision, it is possible to request beforehand that partners check the complete-
ness of the ECR in the Check Completeness of ECR phase or to approve the ECR in the
Decide on ECR phase. The result of this phase is that the ECR is approved or rejected and
reasons for the decision are provided on the basis of the evaluation from the previous phase.
It is also possible that the ECR may need to be revised. Typically, the decision team com-
prises senior managers, and the decision is made in a meeting without using the ECM sys-
tem directly. The decision team can, however, also correspond to the Change Team, for ex-
ample, depending on the expected costs of the ECR. The precise manner, in which a deci-
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sion is taken, however, has no impact on the partners. This phase can also be re-entered af-
ter a rollback (see above).

Overview of phase

The Approval of ECR phase starts when the milestone M3.4, ECR Commented, is reached
and begins with the optional phase Prepare Approval Request if external approval of the
ECR by one or more partners is necessary (see Figure 21).

Prepare ) Notify
Approval Decide on ECR about decision
Coordinator Request
Participant
Check Decide on
Completeness ECR
of ECR
M3.4: Ma-
ECR ECR

Commented Approved

Figure 21: Phase overview for Approval of ECR

In this case, one or more partners can check the ECR for completeness in the next optional
phase Check Completeness of ECR. If an ECR is incomplete, this can lead to a rollback (see
above). If the ECR is complete, the participants provide the external approval or rejection in
the next phase Decide on ECR. In all cases, the coordinator takes a decision on the ECR
and its documentation in the next phase Decide on ECR. This is followed by the phase Notify
about Decision, in which those affected by the ECR are informed about the decision. If the
ECR was approved, milestone M4, ECR Approved, is reached. This completes the Approval
of ECR phase.

Note: After the Approval of ECR phase, the ECR will be implemented typically by one or
more ECO’s by modifying the product definition data according to the approved
change specification. In addition, each of the finally released ECO’s will be typically
physically implemented in the product by one or more MCQO's, e.g. in a plant. After the
changes, specified by the ECR are implemented, the ECR may be closed by sending
the Message Notify ECR_closed (see also Figure 37), but this Message is not shown
in the following process diagrams.

Normal flow

At the beginning of this activity, the Change Team prepares the coordinator's decision in the
activity Prepare Decision (see Figure 22, start at R4) by creating an ECR decision sheet from
the evaluated ECR.

After this, the Change Team can modify the Distribution List in the activity Modify Distribution
List in order to specify or modify the recipients of the decision notification. The Decision
Team then makes a decision regarding the ECR and informs the Change Team of this deci-
sion. The Change Team documents the decision of the Decision Team in the ECM system in
the activity Document Decision on ECR. Notification of the decision is then sent to the mem-
bers of the Distribution List as a Notify ECR_decided message. Depending on the result of
the activity Document Decision on ECR, the Approval of ECR activity documents IN ACCEP-
TANCE.decision either that the ECR was approved (‘accepted’) or disapproved (‘rejected’), or
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that a revision of the ECR was decided starting from Analysis of ECR (‘revision_needed_-
back_to_analysis’), from Commenting on ECR (‘revision_needed_back_to_commenting’) or
from Approval of ECR (‘revision_needed_back_to_approval’) (see 2.2.4).

Change External Decision Distribution
Team Approval Performer Team List Member

Prepare
Decision

WV
Modify A Decide on
Distribution List 7 ECR

Document
Decision ECR

E[ Distribution List

I TTT T T T T T Concurrent. N
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1 D Notify_ 1

1 Send ECR_decided Receive
1 Notify_ >|_ Notify_ | |
| ECR_decided ECR_ | ]
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\
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[Acceptance.decision
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‘revision_needed'
_back_to_analysis',
‘revision_needed_
back_to_commenting’,

‘revision_needed_
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Figure 22:  Normal flow for Approval of ECR

Special flow variants and exceptions

If external approval is required for a ECR, the activity Approval of ECR begins with appropri-
ate interactions with one or more External Approval Performers (see Figure 23). The Change
Team first selects those participants who are to be requested to give approval in the activity
Select Approval Performers. If the "with Completeness Check" variant has been agreed, the
Change Team prepares a Request ECR_completeness_check message which is sent to an
External Approval Performer. This is done in the Prepare ECR Completeness Check Re-
guest activity. The External Approval Performer receives the message and checks the ECR it
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contains in the Check Completeness of ECR activity to ensure that it is complete from his

point of view, for example with respect to the scope of the change and the comments it con-
tains.

Version 2.0, Issued: Aug. 2009 Replaces: Version 1.0 33



4, SASIG

“ strategic automotive product
<\ data standards industry group

Change External Approval
Team Performer

[External

Approval

Select
Approval
Performers

] Approval Performer

—— [T _reerovatPerforers _ _ _ _ _ _ _

- ~
7 [without concurrent\ [N

Needed

[No External
Approval Needed]

ompleteness
check]

Prepare ECR
Completeness
Check Request

SendEFgegueSt_ Receive Request_

ECR_complete

completeness_
check Request_ECR_

completeness_
check

Check Complete-
ness of ECR

Send Respond_
ECR_complete
ness_check

Receive Respond_
ECR_complete
ness_check

Respond_ECR_
completeness_
check

[Acceptance.decision = incomplete’]

[Acceptance.decision =
‘rejected’]

[(Acceptance.decision=
‘complete]’

Prepare
Approval Request

Send Request_
ECR_acceptance

Receive Request_
ECR_acceptance

Request_
ECR_acceptance

Decide on
ECR

Receive Respond_ Send Respond_
ECR_acceptance R ECR_acceptance
espond_

ECR_acceptance
/
/

~ -

\-—— ——————————————’
@DApprovals

Figure 23: Flow variants for Approval of ECR

—— o e e e e e e e e R M M e e Rm M M e R R M M e Mmm M M M e R M e e e e e e oy

-

”
4
\




4 SASIG

‘ strategic automotive product
~m data standards industry group

As the result of this activity, he sends the Respond_ECR_completeness_check message
back to the Change Team,. If the External Approval Performer considered the ECR to be in-
complete (ACCEPTANCE.decision = ‘incomplete’), a further iteration of the loop described is
carried out, i.e. the Change Team can prepare a new request in the Prepare ECR Complete-
ness Check Request activity, etc. (If the response of the External Approval Performer neces-
sitates a rollback, this can be carried out as described in 2.2.4.) The External Approval Per-
former may also reply that the ECR is rejected (ACCEPTANCE.decision = ‘rejected’). The Ex-
ternal Approval Performer may also reply that he considered the change request to be com-
plete (ACCEPTANCE.decision = ‘complete’).

In this case, or if the with Completeness Check variant has not been agreed, the Change
Team prepares a request for approval by an External Approval Performer in the activity Pre-
pare Approval Request and as a result sends the Request_ECR_acceptance message. The
External Approval Performer receives the message, decides on the ECR from his point of
view and then returns his decision in the Respond_ECR_acceptance message. The Change
Team then proceeds as described at the beginning of section 2.4.5.
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ECR Interaction Scenarios and ECR Messages

3 ECR Interaction Scenarios and ECR Messages

Depending on the different business requirements and contractual conditions which apply,
different data describing an ECR needs to be exchanged at different times in the different
cooperative ventures. This section describes four typical ECR Interaction Scenarios (IS1,
IS2, 1S3, and 1S4) that might be applied in a cross-company ECR process.

The following Figure depicts the intensity of interaction between the coordinator and the par-
ticipant in the phases of the ECR Reference Process for each ECR Interaction Scenario.

ECR Coordinator

IS1: participant proposal
for a change iI @ @
IS2: participant comments iI @ iI @
IS3: participant approval iI
IS4: participant detailing
and comments iI @ iI iI @
ECR Participant

Legend: iI extensive bidirectional interaction @ light unidirectional interaction

Figure 24: Interaction flow intensity in the typical ECR Interaction Scenarios

These four typical scenarios are:

« ECR Interaction Scenario 1: Participant proposal for a change.
Within IS1, the participant is typically a supplier. He triggers the change but is not af-
fected by the change itself. Therefore, the participant does not need much information
about the ECR and is only loosely coupled with the coordinator’'s ECR process. ECR up-
dates from the coordinator, rollbacks in the ECR Reference Process, and revisions of an
ECR in the approval phase, if any, are coordinator internal only and are not visible for the
participant.

ECR Interaction Scenario 2: Participant comments.

Within IS2, the participant is typically a supplier. The ECR process is driven by the coor-
dinator. The participant may or may not trigger the change, but the participant in IS2 is
always affected by the change itself; especially if the participant is involved in the com-
menting phase of the ECR Reference Process. Therefore the participant needs more in-
formation about the ECR and is more closely coupled with the coordinator’'s ECR proc-
ess. ECR updates from the coordinator, rollbacks in the ECR Reference Process, and re-
vision of an ECR in the approval phase which is visible for the participant may occur.

ECR Interaction Scenario 3: Participant approval.
Within 1S3, the participant is typically a customer and the coordinator is typically a sup-
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plier. The ECR process is driven by the coordinator. The communication in IS3 takes pla-
ce in the approval phase of the ECR Reference Process only. Rollbacks in the ECR Ref-
erence Process and revisions of an ECR in the approval phase, if any, are coordinator in-
ternal only and are not visible for the participant.

* ECR Interaction Scenario 4: Participant detailing and comments.
This ECR Interaction Scenario is similar to 1S2 with the following exception: the partici-
pant is already involved in the technical phase of the ECR Reference Process. Therefore
the participant needs more information about the ECR and is more closely coupled with
the coordinator’s ECR process. ECR updates from the coordinator, rollbacks in the ECR
Reference Process, and revision of an ECR in the approval phase which is visible for the
participant may occur.

The following table provides an overview of the role played by the participant in each ECR In-
teraction Scenario (Legend: “X”: the participant plays that role; “O”: the participant may play
that role; “-*: the participant does not play that role).

Table 1: Overview of the roles of the participant in ECR Interaction Scenarios
_rcl>le of . external

articipant requestor analysis comment approval
Interaction erformer erformer
Scenario i i FCLLEIED
Interaction X i i )
Scenario 1
Interaction

. (@] - X -
Scenario 2
Interaction i i i X
Scenario 3
Interaction

. (@] X (@] -
Scenario 4

3.1 Description method

An ECR Interaction Scenario describes how ECR data is exchanged between partners for a
particular purpose using messages in order to implement process-oriented integration for a
specific type of cooperation. ECR Interaction Scenarios make use of certain options for inter-
action provided by the ECR Reference Process in order to exchange the associated mes-
sages in a specific application context. A distinction is made between two different types of
interaction: In unidirectional interactions, a single message of the type Notify is sent; in bidi-
rectional interactions, a message of the type Request and one message of the type Respond
are exchanged.

In the following sections, the ECR Interaction Scenarios are briefly described by illustrating
the application context and showing the assignment of the tasks between the coordinator
and the participant in the engineering change request process.

This is supplemented by a description (if necessary for each variant of this ECR Interaction
Scenario) of the message flow involved in the exchange of ECR messages. A message flow
diagram shows the possible flow of messages specific to the ECR Interaction Scenario from
the coordinator to the participant and vice versa.
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The ECR Messages are assigned to the phases of the ECR Reference Process of the coor-
dinator in order to show the process context in which a ECR Message is exchanged. This
process context is precisely defined in section 2.4 of this document. The sending and receiv-
ing actions of the coordinator are related with the sending and receiving actions the ECR
Reference Process provides in general.

The meaning of the ECR Messages which can occur in different ECR Interaction Scenarios
are described in sections 3.3.1 and 3.3.2.

Note: Some ECR Messages (e.g. Notify ECR_detailed, Notify ECR_commented, Notify -
ECR rolled_back_to analysis, Notify ECR_rolled_back _to _commenting, Notify -
ECR_closed) and other conditions which apply to the ECR Message sequences, in
particular for the flow variants and exceptions, are described by the ECR Reference
Process only and are not explicitly illustrated in the following ECR Interaction Sce-
nario diagrams.

3.2 ECR Interaction Scenarios

Note: The ECR Interaction Scenario Protocol Specification in Appendix A describes the
ECR Message flow explicitly and in more detail from the coordinator’s and partici-
pant’s point of view. It also includes all the relevant ECR Messages from the ECR
Reference Process.

3.2.1 ECR Interaction Scenario IS1 — Participant pr  oposal for a change

Application context

This ECR Interaction Scenario is used if the participant identifies the need for a change but is
not directly affected by the change itself (for example a change to a part which is the respon-
sibility of another partner/supplier). The participant is therefore not involved in the subse-
quent processing of the ECR.

Typical application: Engineering changes to support a continuous improvement process (in-
dependent of a cooperation scenario); when an engineering partner is not affected by the is-
sue for which he suggests an improvement measure.

In this ECR Interaction Scenario, an OEM typically plays the role of coordinator and a sup-
plier typically plays the role of participant.
Message sequences

The following diagram provides an overview of the permitted sequences of messages in this
ECR Interaction Scenario:
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Figure 25: Permitted sequences of messages for participant proposal for a change (1S1)

The participant identifies the need for an ECR, i.e. he requests an initial ECR (Request_-
initial_ECR) from the coordinator. The participant then receives confirmation that his request
has been received under the initial ECR number of the coordinator (Respond_initial_ECR).
Later on, the coordinator informs the participant whether the initial ECR was rejected (No-
tify_initial ECR_rejected) or accepted (Notify_initial ECR_accepted). In this case, a regular
ECR was created based on the initial ECR. Later on in the creation phase, the coordinator in-
forms the participant whether the regular ECR was rejected (Notify_ECR_rejected) or ac-
cepted (Notify ECR_accepted) by the decision team. If the ECR was accepted, the partici-
pant finally receives a message notifying him whether the ECR was ultimately approved or
rejected by the coordinator (Notify_ECR_decided) at the end of the engineering change re-
quest process.

The following diagram provides an overview of the messages in IS1 in the context of the
ECR Reference Process. See section 3.3 for a description of the individual messages.
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Interaction Scenario 1: Participant proposal for a change

ECR Coordinator

ECR Participant

Request_ Respond_ Notify_inital_ Notify_inital_ Notify Notify Notify_
inital_ECR inital_ECR ECR_rejected ECR_accepted | [ECR_rejected ECR_accepted | |[ECR_decided
«initial_id_part sinitial_id_part «initial_id_coord «initial_id_coord «id_coord «id_coord «id_coord
*header sinitial_id_coord pt: +acceptance sheader (opt.) +acceptance
+details (opt.) +id_coord sacceptance
*header (opt)
6]
Figure 26: Messages in IS1 in the context of the ECR Reference Process

Note: The parameters shown in the simplified signature of the messages (e.g. Id_partner in
the message Request_initial ECR) do not denote elements of the ECR data model
but rather the name of the most important parameters of that message. The complete
signature of the ECR Messages is provided in section3.3.

3.2.2 ECR Interaction Scenario IS2 — Participant co mments

Application context

In this ECR Interaction Scenario, the participant is requested to perform a technical and/or
commercial evaluation and provide comments to the ECR of the coordinator. The participant
was not involved in the preceding technical analysis and detailing phase.

Typical application: Production of parts by the participant for a vehicle of the coordinator.

Typically, the OEM takes on the role of coordinator. For parts developed and/or manufac-
tured externally, a supplier plays the role of participant and provides comments for the parts
which affect him or for which he is responsible.

Message sequences

The following diagram provides an overview of the permitted sequences of messages in this
ECR Interaction Scenario:
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Figure 27: Permitted sequences of messages for participant comments (1S2)
Simple case:

The coordinator involves the participant in the commenting phase by requesting comments
from the participant (Request_ECR_comments). The participant provides his comments on
the ECR, generally including costs of the proposed change described by the ECR (Re-
spond_ECR_comments). Finally, the participant receives a message notifying him whether
the ECR was ultimately approved or disapproved by the coordinator (Notify ECR_decided)
at the end of the engineering change process.

Options:

a) In addition to the simple case, the coordinator can request that the participant provide
final comments on the basis of a complete description of the ECR, if necessary (Re-
guest_ECR_confirmation_comments, Respond_ECR_confirmation_comments). This
gives the participant the opportunity to confirm his own comments or, on occasion, to
extend them or parts of them if the participant becomes aware of additional constraints
as a result of the consolidated and detailed information and other in comments avail-
able in the meantime.

b) If an ECR was triggered at the coordinator side (as above), the coordinator may inform
members of the Distribution List about the creation of the ECR (Notify ECR_created)
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at an early stage. The subsequent procedure is the same as described for the simple
case, possibly combined with option a).

c¢) If a participant triggers the ECR, he can request an initial ECR (Request_initial ECR)
at thecoordinator side. The participant first receives confirmation that his request has
been received under the initial ECR number of the coordinator (Respond_initial_ECR).
Later on, the coordinator informs the participant as to whether the initial ECR has been
rejected (Notify_initial ECR_rejected) or accepted (Notify_initial ECR_accepted). In
this case, a regular ECR is created based on the initial ECR. Later on in the creation
phase, the coordinator informs the participant whether the regular ECR was rejected
(Notify_ECR_rejected) or accepted (Notify ECR_accepted) by the decision team. If the
ECR was accepted, the subsequent procedure is the same as described for the simple
case, possibly combined with option a).

The following diagram provides an overview of the messages in IS2 in the context of the
ECR Reference Process. For a description of the individual messages, see section 3.3.

Notes: In 1S2 no changes or additions to the results of the technical analysis phase should
be made by the participant in the Respond_ECR_comments message. If the partici-
pant identifies the need to modify existing and/or to add new affected objects or prop-
erties, he should attach this information to the ECR_comment data object.

In certain circumstances the Request_ ECR_comments message (and therefore also
the Respond_ECR_comments message) may not occur in 1S2, e.g. if the comment-
ing phase is performed using a procurement IT-system.
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Figure 28: Messages in IS2 in the context of the ECR Reference Process

3.2.3 ECR Interaction Scenario IS3 — Participant ap proval

Application context

This ECR Interaction Scenario comes into play when the supplier has full responsibility for
development of certain sets of parts of the OEM and these are to be changed on the initiative
of the partner, or when the supplier acts as the general contractor in the vehicle project.

Typical application: Development and production of vehicles by a prime contractor for an
OEM; when supplier has the responsibility for a part or assembly that is subject to an engi-
neering change.

Typically, the prime contractor or supplier takes the role of the coordinator and the OEM
takes on the role of the participant.

In this scenario, the need to make a change is identified only by the coordinator, and com-
munication only takes place in phase 5 of the ECR Reference Process.

Message sequences

The following diagram provides an overview of the permitted sequences of messages in this
ECR Interaction Scenario:
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Figure 29: Permitted sequences of messages for participant approval (IS3)
Simple case:

The coordinator issues an ECR internally, describes the ECR in detail, makes comments on
the proposed changes from his point of view and then sends this ECR, which is complete
from his point of view, to the participant, requesting his approval (Request ECR_accep-
tance). The participant analyzes the ECR and sends his response to the coordinator (Re-
spond_ECR_acceptance). This response takes the form of approval or disapproval of the
ECR from the point of view of the participant. Finally, the coordinator informs the participant
of the final decision regarding the ECR (Notify_ECR_decided).

Notes: The request can be approved by the coordinator even though it has been disap-
proved by the participant, for example by creating a new part rather than changing an
existing part

In the simple case, the communication is based on the ECR_ID of the coordinator.
Options:

a) In addition to the simple case, it can be agreed between both parties that the coordina-
tor involve the participant early on in the upcoming ECR (branch depicted as “with prior
completeness check”). In this case, the coordinator issues an ECR internally, describes
the ECR in detail, makes comments on the proposed changes from his point of view
and sends this ECR, which is complete from his point of view, to the participant, re-
questing him to check the technical completeness of the request (Request ECR_com-
pleteness_check, Respond_ECR_complete-ness_check)
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- If the coordinator's ECR is incomplete from the point of view of the participant, the par-
ticipant informs the coordinator about this fact (branch depicted as "is_not_complete")
and includes the set of parts which are missing in his opinion and/or his comments.
Following the participant's evaluation, the coordinator sends a further Re-
guest_ECR_completeness_check message.

- If, on the other hand, the ECR is complete, the participant informs the coordinator
about it (branch depicted as "is_complete"). The coordinator then sends a Re-
quest_ECR_acceptance message.

- The participant can reject the request at this early stage (branch depicted as "reject").
The coordinator responds by sending a Notify ECR_decided message.

As soon as the coordinator has received a positive response from the participant with re-
spect to the completeness of the ECR, he can send the complete ECR to the participant
using the Request_ECR_acceptance message, requesting that the participant approves
the ECR.

b) In addition to the simple case or in addition to option a), it can be agreed between both
parties that communication be based on the ECR_id of the participant. In this case the
message Notify ECR_id_assigned is sent once after the first message of the coordina-
tor, i.e. after Request_ECR_acceptance in the simple case or after Re-
guest_ECR_completeness_check in option a). Subsequent communication is based on
the ECR_.id of the participant.

The message Notify ECR_id_assigned contains the ECR_id counterparts at partici-
pant and coordinator side. The participant can also reject the ECR using this message
(depicted case “reject”). This is done using the "reject" flag. In this case, the coordina-
tor responds by sending a Notify_ECR_decided message.

The following diagram provides an overview of the messages in IS3 in the context of the
ECR Reference Process. For a description of the individual messages, see section 3.3.
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Figure 30: Messages in 1S3 in the context of the ECR Reference Process

3.2.4 ECR Interaction Scenario 1S4 — Participant de tailing and comments

Application context

Interaction Scenario 4 describes a joint engineering change process in which the coordinator
and the participant work closely together throughout all phases of that process.

Typical application: Development and production of entire vehicles in a cooperative venture.
Typically, the OEM takes the role of the coordinator and each of its cooperation partners
takes the role of the participant.

Message sequences

The following diagram provides an overview of the permitted sequences of messages in this
ECR Interaction Scenario:
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Permitted sequences of messages for participant detailing and comments (1S4)

Simple case:

The coordinator involves the participant in the technical analysis and detailing phase by re-
questing technical details from the participant (Request_ECR_details). The participant pro-
vides additional technical details of the ECR, generally including additional objects affected
(e.g. parts), costs of the proposed change from a technical point of view and/or information
relating to weight changes caused by the proposed ECR (Respond_ECR_details). Finally,
the participant receives a message notifying him whether the ECR was ultimately approved
or rejected by the coordinator (Notify_ECR_decided) at the end of the common engineering
change request process.

Options:

a) In addition to the simple case, the coordinator can also involve the participant in the
commenting phase, if required. He can request comments on individual affected ob-
jects listed in the ECR (e.g. the costs for the change of a certain part) or on the entire
ECR including any comments already received from other participants (Re-
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quest_ECR_comments, Respond_ECR_comments).

In addition, the coordinator can request that the participant provide final comments on
the basis of a complete description of the ECR, if necessary (Request ECR_-
confirmation_comments, Respond_ECR_confirmation_comments) This gives the par-
ticipant the opportunity to confirm his own comments or, on occasion, to extend them
or parts of them if the participant becomes aware of additional constraints as a result of
the consolidated and detailed information and other in the meantime available com-
ments.

b) If an ECR was triggered at the coordinator side, the coordinator may inform members
of the Distribution List about the creation of that ECR (Notify ECR_created) at an early
stage. The subsequent procedure is the same as described for the simple case, possi-
bly combined with option a).

c) If a participant triggers the ECR, he can request an initial ECR (Request_initial_ECR)
at coordinator side. The participant first receives a confirmation that his request has
been received under the initial ECR number of the coordinator (Respond_initial_ECR).
Later on, the coordinator informs the participant whether the initial ECR was rejected
(Notify_initial_ECR_rejected) or accepted (Notify_initial_ ECR_accepted). In this case,
a regular ECR is created based on the initial ECR. Later on in the creation phase, the
coordinator informs the participant whether the regular ECR was rejected (No-
tify ECR_rejected) or accepted (Notify_ECR_accepted) by the decision team. If the
ECR was accepted, the subsequent procedure is the same as described for the simple
case, possibly combined with option a).

The following diagram provides an overview of the messages in IS4 in the context of the
ECR Reference Process. For a description of the individual messages, see section 3.3.
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Figure 32: Messages in 1S4 in the context of the ECR Reference Process

Note: In IS4 no changes or additions to the results of the technical analysis phase should
be made by the participant in the Respond ECR_comments message. If the patrtici-
pant identifies the need to modify existing and/or to add new affected objects or prop-
erties, he should attach this information to the Comment data object.

3.3 ECR Messages

In the following sections, the ECR Messages that can occur during the ECR Reference

Process phases are described by explaining the semantics of the ECR Message as seen
from an application-oriented point of view.

3.3.1 Data-oriented ECR Messages

To support data-oriented scenarios, common messages are defined which can be used in
each of the ECR Reference Process phases. If data-oriented communication is used in com-
bination with process-oriented communication, these messages can occur within the ECR In-

teraction Scenarios, but they are not described in the ECR Interaction Scenarios (section
3.2) itself.
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Request_all ECR_ids

This message from the participant requests all the existing identifying objects of an ECR in
which the participant is involved and associated header information from the coordinator.
This message itself does not contain any parameters.

Respond_all_ECR_ids

This message from the coordinator is the response to the Request_all ECR_ids message. It
contains all the ECRs including attached header information (either regular or initial header)
in which the participant is involved.

Parameters:

* identifier of the ECR [mandatory]

« either the header information of the regular ECR associated with the ECR [optional], or
« the header information of the initial ECR associated to ECR [optional]

Notes: The criteria for determining the ECRs and associated header information sent back to
the participant are implementation specific.

The result returned by this message may consist of a zero, one or more tuples con-
taining ECR identification and associated header information.
Request ECR_data

This message from the participant requests all the existing data objects of the data model for
the given identifying information of an ECR (including a value for each of its mandatory at-
tributes) from the coordinator.

Parameters:

* identifier of the ECR [mandatory]

Respond_ECR_data

This message from the coordinator is issued in response to the Request_ ECR_data mes-
sage. It contains all the data that are associated to the identifying object (ECR) of the previ-
ously received Request ECR_data message.

Parameters:

e identifier of the ECR [mandatory]

» general detail information associated with ECR [optional] and/or
« gspecific detail information associated with ECR [optional] and/or
« comment information associated with ECR [optional] and/or

e acceptance information associated with ECR [optional]

Notes: The result returned by this message must contain one or more of the optional pa-
rameters. The criteria for determining the parameters sent back to the participant are
implementation specific.
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3.3.2 Process-oriented ECR Messages

The following describes all the messages permitted in the ECR Reference Process. There
are two categories of ECR Messages:

* Messages that are described in the ECR Interaction Scenarios

* Messages that can occur in the ECR Interaction Scenarios, but which are not described
in the ECR Interaction Scenario (section 3.2) itself.

Request_initial_ECR

This message from the participant contains a request to create an initial ECR.
Parameters:

» identifier of the initial ECR of the participant [mandatory]

» the header containing a description of the initial ECR [mandatory]

if available, the participant may include already existing details (e.g. affected parts) of the ini-
tial ECR [optional]

Respond_initial_ECR

This message from the coordinator is issued in response to the Request_initial ECR mes-
sage and confirms receipt of the initial ECR. In confirmation, the coordinator responds with
his identifier of the initial ECR which is used for the further processing of the initial ECR.

Parameters:
» identifier of the initial ECR of the participant [mandatory]

» identifier of the initial ECR of the coordinator [mandatory]

Notify_initial_ECR_rejected

This message from the coordinator informs the participant that the initial ECR has been re-
jected during the phase inquiry of ECR.

Parameters:

» identifier of the rejected initial ECR of the coordinator [mandatory]

* pervious status of the ECR [mandatory]
Note: this state is always “pending”

e current status of the ECR [mandatory]
Note: this state is always: “disapproved”

» the signature of the person responsible for the state change of the ECR, i.e. the signature
of the acceptor and the reason for rejection of the initial ECR [mandatory]

Notify_initial_ECR_accepted

This message from the coordinator informs the participant that his initial ECR has been ac-
cepted and a regular ECR has been created based on the initial ECR during the phase in-
quiry of ECR. Identifier of the regular ECR is used for further processing of the regular ECR.
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Parameters:
* identifier of the accepted initial ECR of the coordinator [mandatory]

* identifier of the regular ECR of the coordinator that has been created on basis of the ini-
tial ECR [mandatory]

e pervious status of the ECR [mandatory]
Note: this state is always “pending”

e current status of the ECR [mandatory]
Note: this state is always: “initiated”

» the signature of the person responsible for the state change of the ECR, i.e. the signature
of the acceptor of the initial ECR [mandatory]

» the header containing a description of the regular ECR from the coordinator [optional]

Notify ECR_rejected

This message from the coordinator informs the participant that the regular ECR has been re-
jected during the phase creation of ECR

Parameters:
« identifier of the rejected regular ECR of the coordinator [mandatory]

e pervious status of the ECR [mandatory]
Note: this state is always “initiated”

e current status of the ECR [mandatory]
Note: this state is always: “disapproved”

< the signature of the person responsible for the state change of the ECR, i.e. the signature
of the acceptor and the reason for rejection of the regular ECR [mandatory]

« the signature of the acceptor and the reason for rejection of the regular ECR [mandatory]

Notify ECR_accepted

This message from the coordinator informs the participant that the previously created regular
ECR has been accepted during the phase creation of ECR.

Parameters:
* identifier of the accepted regular ECR of the coordinator [mandatory]

e pervious status of the ECR [mandatory]
Note: this state is always “initiated”

e current status of the ECR [mandatory]
Note: this state is always: “created”

« the signature of the person responsible for the state change of the ECR [mandatory]
« the header containing a description of the regular ECR from the coordinator [optional]

« the signature of the acceptor of the initial ECR [mandatory]
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Notify ECR_created

This message informs the participant that an ECR (relevant to the participant) has been cre-
ated in the coordinator's system during the phase creation of ECR.

Parameters:
» identifier of the ECR of the coordinator [mandatory]

» pervious status of the ECR [mandatory]
Note: this state is always “initiated”

e current status of the ECR [mandatory]
Note: this state is always: “created”

» the signature of the person responsible for the state change of the ECR [optional]

» the header containing a description of the ECR from the coordinator [optional]

Notify ECR_detailed

This message from the coordinator informs the participant that the regular ECR has been de-
tailed during the phase technical analysis of ECR is finished.

Parameters:
» identifier of the regular ECR of the coordinator [mandatory]

» pervious status of the ECR [mandatory]
Note: this state is either “created”, “detailed” or “commented”

e current status of the ECR [mandatory]
Note: this state is always: “detailed”

» the signature of the person responsible for the state change of the regular ECR [optional]

Notify ECR_commented

This message from the coordinator informs the participant that the regular ECR has been
commented during the phase commenting on ECR is finished.

Parameters:
» identifier of the regular ECR of the coordinator [mandatory]

* pervious status of the ECR [mandatory]
Note: this state is either: “detailed” or “commented”

e current status of the ECR [mandatory]
Note: this state is always: “commented”

» the signature of the person responsible for the state change of the ECR [optional]
Notify ECR_closed
This message from the coordinator informs the participant that the ECR has been closed.

Parameters:

» identifier of the regular ECR of the coordinator [mandatory]
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e pervious status of the ECR [mandatory]
Note: this state is either: “approved”, “disapproved” or “canceled”

e current status of the ECR [mandatory]
Note: this state is always: “closed”

« the signature of the person responsible for the state change of the ECR [optional]

Request_ ECR_details

This message from the coordinator requests technical comments on the ECR or subsets of it
from the participant. These technical details must include affected parts and their usage in
platforms, series, model types and/or modules, estimated costs of the change from an engi-
neering point of view as well as property and weight changes. Any existing information which
the participant may require for a meaningful technical analysis of the change, such as the
scope of the changes known to date, expected changes to costs and weight and any affected
platforms, series, model types and/or modules, may be made available to the participant.

Parameters:
« identifier of the ECR of the coordinator [mandatory]
* the header containing a description of the ECR of the coordinator [mandatory]

« if available, the coordinator may include already existing details (e.g. affected parts) of
the ECR [optional]

Respond_ECR_details

This message from the participant contains his technical comments on the ECR in response
to a Request_ECR_details message.

Parameters:
* identifier of the ECR of the coordinator [mandatory]

« the details given by the participant as the result of his technical analysis of the change
[mandatory]

Request_ ECR_comments

This message from the coordinator requests comments on the ECR or subsets of it from the
participant. Any existing information which the participant may require in order to provide
meaningful comments on the change, such as the scope of the changes known to date, ex-
pected changes to costs and weight and any affected platforms, series, model types and/or
modules, must be made available for the participant. Any existing comments may also be
provided to the participant. This message may be used as a general request for comments
on the ECR or as a dedicated request for a specific kind of requested comments, e.g. techni-
cal or review-evaluation comments.

Parameters:

« identifier of the ECR of the coordinator [mandatory]

« the header containing a description of the ECR of the coordinator [mandatory]
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» the consolidated technical details (e.g. affected parts) of the ECR [mandatory]

» if available, the coordinator may include existing comments on the ECR [optional]

Respond_ECR_comments

This message from the participant contains his non-technical comments on the ECR in re-
sponse to a Request_ECR_comments message. A non-technical comment may refer to the
ECR in general as well as to certain subsets of it. Depending on the request message it is re-
ferring to, this message may be a response containing general comments on the ECR or
containing a specific kind of comments, e.g. technical or review-evaluation comments.

Depending on the nature and scope of the change represented by the ECR, additional tech-
nical comments / details (e.g. affected parts) may also be included in this message.

Note: In this case, the ECR_comment (and not the ECR_detail) object of the ECR require-
ments data model is used to carry the additional information. No new ECR_detail ob-
jects are to be attached to the ECR.

Parameters:
» identifier of the ECR of the coordinator [mandatory]

» if a comment refers to a subset of the ECR, this subset is represented by this parameter
[optional]

» the comments of the participant as a result of the commenting phase for the change
[mandatory]

Request_ECR_confirmation_comments

This message from the coordinator requests a final non-technical comment from the partici-
pant on the basis of a holistic description of the ECR including its header data, the consoli-
dated details of the ECR and the consolidated comments which have been received from all
involved parties. This request gives the participant the opportunity to confirm his own com-
ments or, on occasion, to correct or withdraw them if the participant becomes aware of
changed constraints as a result of the holistic view on the ECR.

Parameters:

» identifier of the ECR of the coordinator [mandatory]
» the header information for the ECR [mandatory]

» consolidated details of the ECR [mandatory]

» consolidated comments on the ECR [mandatory]

Respond_ECR_confirmation_comments

This message from the participant contains his final comments on the ECR in response to a
Request_ECR_confirmation_comments message.

In individual cases, additional comments may also be included in this message.
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Note: In this case, the ECR_comment (and not the ECR_detail) object of the ECR require-
ments data model is used to carry the additional information. No new ECR_detail ob-
jects are to be attached to the ECR.

Parameters:
* identifier of the ECR of the coordinator [mandatory]

« final comments on the ECR from the participant [mandatory]

Notify ECR_id_assigned

Note: This message is used only if an agreement was made between the participant and
the coordinator that the ECR will be processed using the participant's identifier of the
ECR.

This message from the participant confirms receipt of the first Request ECR_com-
pleteness_check message (if it is agreed that the ECR be processed according to the
prior completeness check mechanism) or the first Request ECR_acceptance mes-
sage (without prior completeness check).

If the ECR previously sent by the coordinator is not acceptable from the point of view of the
participant, the participant can reject the ECR in this message and notify the coordi-
nator of this rejection.

If, on the other hand, the ECR is acceptable from the point of view of the participant, the par-
ticipant notifies the coordinator of his own identifier of the ECR which is used for the
further processing of the ECR.

Parameters:

e identifier of the initial ECR of the participant [mandatory]

* identifier of the initial ECR of the coordinator [mandatory]

« the signature of the acceptor and the reason for rejection of the regular ECR [mandatory,
if participant rejects the ECR, parameter not applicable otherwise]

Request_ECR_acceptance

This message from the coordinator requests an approval from the participant on the basis of
a holistic description of the ECR including its header data, the consolidated details of the
ECR and the consolidated comments.

Parameters:

e identifier of the ECR [mandatory]

* the header information for the ECR [mandatory]

« consolidated technical comments on the ECR [mandatory]

e consolidated non-technical comments on the ECR [mandatory]

Respond_ECR_acceptance

This message from the participant contains his binding response to the Request ECR_-
acceptance message.
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Parameters:

identifier of the ECR [mandatory]

the signature of the acceptor and, if rejected, the reason for rejection of the ECR [manda-
tory]

Request ECR_completeness_check

Note:

This message is used only, if an agreement was made between the participant and
the coordinator that the ECR will be processed using prior completeness check
mechanism, i.e. to involve the participant during the process of completing the ECR.

This message of the coordinator requests the participant to check the completeness
of the ECR.

Parameters:

identifier of the ECR [mandatory]
the header information for the ECR [mandatory]
if available, consolidated details of the ECR [optional]

if available, consolidated comments on the ECR [optional]

Respond_ECR_completeness_check

Note: This message is used only if an agreement was made between the participant and

the coordinator, that the ECR will be processed using a prior completeness check
mechanism, i.e. involve the participant in the process of completing the ECR.

This message from the participant gives the participant an opportunity to check the
ECR previously submitted by the coordinator with respect to technical completeness,
supplement it if necessary or indicate an early rejection.

If the ECR previously sent by the coordinator is incomplete from the point of view of
the participant, the participant can add new or modify existing technical details and/or
comments.

If, on the other hand, the ECR previously sent by the coordinator is complete from the
point of view of the participant, he notifies the coordinator of this.

If the ECR previously sent by the coordinator is not acceptable from the point of view
of the participant, the participant can reject the ECR in this message and notify the
coordinator of this rejection.

Parameters:

identifier of the ECR [mandatory]

if is_not_complete => expecting additional or modified header information of the ECR
[optional]

if is_not_complete => expecting additional or modified details of the ECR [optional]

if is_not_complete => expecting additional or modified comments for the ECR [op-
tional]



4 SASIG

‘ strategic automotive product
~m data standards industry group

« the signature of the acceptor and, if rejected, the reason for rejection of the ECR [manda-
tory]

Notify ECR_decided

This message from the coordinator is binding and notifies the participant of the decision re-
garding the ECR.

Parameters:

e identifier of the ECR [mandatory]

e pervious status of the ECR [mandatory]
Note: this state is always: “commented”

e current status of the ECR [mandatory]
Note: this state is either “approved” or “disapproved”

« the signature of the acceptor and, if rejected, the reason for rejection of the ECR [manda-
tory]

Note: The following applies in Interaction Scenario 3 only: even if the participant has previ-
ously rejected the ECR in the Respond_ECR_acceptance message, the ECR can still
be approved by the coordinator (for example if a new part is created instead of an ex-
isting part being changed).

The following messages are defined in the ECR Reference Process only; they are not
described in the ECR Interaction Scenarios but can be applied in the all or certain In-
teractions Scenarios.

Notify ECR_rolled_back to_analysis

This coordinator message informs the participant that the ECR Reference Process was rolled
back from the current phase (Technical Analysis of ECR, Commenting on ECR or Approval
of ECR) to the start of the phase Technical Analysis of ECR for the coordinator ECR.

Parameters:

* identifier of the ECR of the coordinator [mandatory]

Notify ECR_rolled_back to_commenting

This coordinator message informs the participant that the ECR Reference Process was rolled
back from the current phase (Commenting on ECR or Approval of ECR) to the start of the
phase Commenting on ECR for the coordinator ECR.

Parameters:

e identifier of the ECR of the coordinator [mandatory]

Notify ECR_canceled

This coordinator message informs the participant that the ECR Reference Process was can-
celed for the coordinator ECR.

Note: This message can be sent in the phases Creation of ECR, Technical Analysis of
ECR, Commenting on ECR or Approval of ECR only.
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Parameters:
» identifier of the ECR of the coordinator [mandatory]

» pervious status of the ECR [mandatory]
Note: this state is either “created”, “detailed” or “commented

e current status of the ECR [mandatory]
Note: this state is either “approved” or “disapproved”
Notify_response_deferred

This optional message of the recipient of a previously received Request Message (e.g. Re-
guest ECR_comments) informs the sender of that Request Message that the Respond Mes-
sage to the original Request Message will be deferred.

Parameters:

» planed date of the delivery of the Respond Message [optional]

Notify ECR_update

This coordinator message informs the participant that the coordinator ECR was updated. All
relevant data of the updated ECR is attached to that message.

Parameters:

» identifier of the ECR of the coordinator [mandatory]

» the header information for the ECR [optional]

» if available, the consolidated details of the ECR [optional]

» if available, the consolidated comments on the ECR [optional]

Note: At least one of the optional parameters must be provided.

Notify ECR_comment_repetition_desired

This message informs the coordinator about the participant’s wish to be asked again within
the phase Commenting on ECR about comments using the message Request ECR_-
comments.

Parameters:

» identifier of the ECR of the coordinator [mandatory]

3.3.3Use of ECR Messages within the predefined ECR  Interaction Sce-
narios

The table below provides information on which messages are used in each of the previously
described four ECR Interaction Scenario.

The following notation is used to indicate the recommended use:

* m message must be supported in the IS, i.e. mandatory (Note: message occurrence can
vary depending on the actual IS involved)

* S message use needs to be agreed upon cooperation-specifically
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e na message use is not applicable in the IS

Some of the messages in the table are described within the ECR Reference Process only for
the purpose of supporting special flow variants and exceptions. These messages are indi-
cated in the column “special messages...".

Table 2: Recommended use of ECR Messages in the ECR Interaction Scenarios
R%]
<
Q
< S|% %)
IEEE
Message 2| 2|&:
28|58
EIE|ISHS
ElE[&s8|) 1s1 | 1s2 | 1s3 | 1s4
Request_initial_ECR X m m na m
Respond_initial_ECR X m m na m
Notify_initial_ECR_rejected X m m na m
Notify_initial_ECR_accepted X m m na m
Notify ECR_rejected X m m na m
Notify ECR_accepted X m m na m
Notify ECR_created X na cs na cs
Request_ECR_details X na na na m
Respond_ECR_details X na na na m
Notify ECR_detailed X X cs cs cs m
Request ECR_comments X na cs na cs
3 Respond_ECR_comments X na Ccs na cs
g Notify ECR_comment_repetition_desired X X na cs na cs
5 Request_ECR_confirmation_comments X na cs na cs
Q Respond_ECR_confirmation_comments X na cs na cs
g Notify ECR_commented X X cs m cs m
Request_ECR_completeness_check X X na na cs na
Respond_ECR_completeness_check X X na na cs na
Notify ECR_id X na na cs na
Request_ECR_acceptance X na na m na
Respond_ECR_acceptance X na na m na
Notify ECR_decided X m m m m
Notify ECR_rolled_back_to_analysis X X na cs na cs
Notify ECR_rolled_back_to_commenting X X na cs na cs
Notify_ECR_canceled X X m m m m
Notify ECR_closed X X cs cs cs m
Notify_ECR_update X na cs na cS
Request_all_ECR_ids X X cs cs cs cs
] B Respond_all_ECR_ids X X cs cs cs cs
3 .é Request_ECR_data X X cs cs cs cs
° Respond_ECR_data X X cs cs cs cs
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3.3.4 ECR Message headers and control information

The following additional specifications and restrictions apply to the ECR Message header
for messages of the type request, notify and respond, thus extending the specification given
in Part O of this recommendation, section 6.2.

Table 3: Message headers and control information for ECR Messages

Data object

Description (types/format, sample value , meaning)

INTERACTIONID

Format: ORGANIZATIONID "/" ID.ID “/” SUBDIALOGNR; example:
"717743322/AEA553421/1"

Note:

If the owner of the ID is the sender, the ID.ID_owner should identify
the same organization as the ORGANIZATIONID (likewise for the re-
ceiver).

INTERACTIONSCE- Exemplary values: "IS1", "1S2", "IS3", "IS4"
NARIONAME
MESSAGENAME Values: Name of the message, see section 3.3

KINDOFSUBDIALOG

If possible, the following values should be used to make a distinction
between the different kinds of subdialogs:
“GENERAL_COMMENTS” - Comments on the ECR that are not dif-
ferentiated further. In this case, there should be no other subdialog
concerning comments. (Note: Even with only one dialog, different
kinds of comments may be exchanged in a single Re-

quest_ ECR_comments or Respond_ECR_comments message (see
2.4.4).

“TECHNICAL_COMMENTS” - Comments on the ECR with a technical
focus, i. e. regarding the effects from the point of view of engineering
(design, test, ...), manufacturing, etc.
“COMMERCIAL_COMMENTS” - Comments on the ECR regarding
the cost effects of the change (costs relating to parts, tools, ...)
“LOGISTICS_COMMENTS” - Comments on the ECR regarding the
logistical effects of the change (container changes necessatry, ...)
Please note that the exact definition of which objects and attributes
are provided or expected is not defined. In addition, the kinds of sub-
dialogs are not intended as a non-overlapping classification.
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4 ECR Data Model

This chapter provides an introduction to the ECR data model, which reflects the specific re-
quirements of the ECR Reference Process in the context of ECM and the ECM Data Model
of Part 0. It comprises:

e A Dbrief introduction to the description method used (4.1)

« The recommended usage of the ECM Data Model defined in Part O within the context of
the ECR Reference Process (4.2)

« An overview of the recommended use of the data types in typical messages in the ECR
application scenarios (4.3)

4.1 Description method

The ECR requirements data model is specified in an EXPRESS-G diagram accorting Part O
section 4.4 and Appendix B.

The basis for the data model is formed by the units of information communicated within the
ECR Reference Process as well as by an analysis of data models of company specific ECM
application systems deployed at companies participating in the ECM working group, taking
into consideration what data needs to be exchanged with partners in the context of cross-
company change requests. The generalization resulted in the common ECM Data Model
(see Part 0 of this recommendation).

4.2 Usage of the ECM Data Model for the ECR Referen ce Process

This section provides an introduction to the usage of the ECM Data Model, an introduction to
the fundamental data types and the relationships between them.

No further data objects are defined as extension of the ECM Data Model as described in
Part 0. Therefore the following sections describe only the usage of the general ECM Data
Model object types within the context of the ECR Reference Process. Thereby only differ-
ences or extensions are described in relation to the decriptions in Part 0.

References to the phases of the ECR Reference Process help the reader to understand the
data model in terms of its use in the context of the ECR Reference Process.

Each ECR must be identified uniquely by an identifier (ID.id of HEADER.id) and the organiza-
tion the identifier is defined by (ID.id_owner).

The data types ID and HEADER represent the master data (identifier, description of the
change and its context, responsibilities and processing status) of a proposed change re-
quest, which is constantly refined during the course of the ECR process by an increasing
level of detalil in the descriptions. The ID.process_phase is defined as 'ECR'. An initial ECR is
identified by HEADER.status.status="'pending' and is used only in the phase INQUIRY_OF _ECR
of the ECR Reference Process to indicate that the ECR is identified by a participant but still
not accepted by the coordinator. Only if the ECR is accepted by the coordinator, will the at-
tributes of the initial ECR be copied to an HEADER which has an identifier of the coordinator
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and a status shift to ‘initiated’. Both ECRs can be related to each other by an
ID_RELATIONSHIP to define the connection between the requested and accepted ECRS.

A change request can be proposed either within the company itself (ID and HEADER) or by
partners. If a change is proposed by a partner adopting the role of participant, the proposal is
described using initial HEADER. In a case such as this, the coordinator decides whether to
create an own change request (new ID and HEADER) corresponding to initial ID and HEADER
of the partner or to reject it. In other words, the initial HEADER indicates an external request
by a participant and the HEADER which is identified by the coordinator as .id_owner indicates
the request by the coordinator. The data type ID_RELATIONSHIP relates the identifiers of both
change requests.

An initial HEADER must contain the following basic information on an ECR:

» identifier of the ECR (ID.id) and

» at least a description of the intended change (HEADER.description).

Further detailed information on an ECR is permitted for an initial ECR HEADER but is not re-
quired.

The data type HEADER of .status 'pending' is the key object of the Inquiry of ECR phase, and
the data type HEADER of .status 'initiated' is the start object of the Creation of ECR phase in
the ECR Reference Process.

There is no explicit version mechanism for change requests.

The target of an ECR (HEADER.description) can be described using a 'flat' text or a structured
data type (CHANGE_DESCRIPTION).

Note: The data models underlying most of the ECM application systems investigated do not
include any explicit representation of participant proposals for changes in the form
described above. This means that typically phase 1 of the ECR Reference Process is
currently not administered in the ECM application system. This distinction is, how-
ever, necessary from the point of view of the process.

The following properties of the HEADER information are applied specifically for an ECR:

e id: Unique identification of an ECR by means of an identifier (ID.id) and the scope of va-
lidity of the identifier (ID.id_owner)

* name: Name of the ECR as a short description of the problem
» change_process_type : Classification of the ECR (more than one criteria allowed)

» leading_change_scope: Describes the main scope of the change requested in the ECR.
In general, it implicitly defines responsibility for the ECR

» coordinator_contact: List of contacts (persons and/or organizations) on the side of the
coordinator. These are communicated along with the ECR as the relevant points of con-
tact for defined topics. Their responsibilities derive from the role they play in the context
of the ECR. If only one contact is specified, this contact is the only one responsible for
any internal coordination required on the side of the coordinator.
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Note: If EC_manager is not used by the coordinator, the participant must still be pro-
vided with at least one contact in coordinator_contact.

» participant_contact: List of contacts (persons and/or organizations) on the side of the
participant. These are communicated along with the ECR as the relevant points of con-
tact for defined topics. Their responsibilities derive from the role they play in the context
of the ECR. If only one contact is specified, this contact is the only one responsible for
any internal coordination required on the side of the participant.

Note: If the participant requests the ECR and does not specify the requestor, the par-
ticipant must provide the coordinator with at least one contact in partici-
pant_contact. The same is required if the participant is not the Requestor.

» status: Describes the current processing status of the ECR in the context of the ECR Re-
ference Process

Use one of the following values for STATUS.status:
0 'pending" The initial ECR in question has been submitted (Phase 1: Inquiry of ECR)

o 'initiated": Inquiry of ECR has been completed i.e. the initial ECR was approved for
Phase 2; an ECR is now created a decision is again made as to whether to continue
with the ECR Process (Phase 2: Creation of ECR)

0 'created" Creation of ECR has been completed and it was decided that the ECR was
to be processed further; the ECR is now being analyzed from a technical point of view
(Phase 3: Technical Analysis of ECR)

0 'detailed": Technical Analysis of ECR has been completed; the ECR is now being
commented on (Phase 4. Commenting on ECR)

0 'commented: Commenting on the ECR has been completed; approval of the ECR is
now taking place (Phase 5: Approval of ECR)

o ‘approved The ECR has been approved; this is a final stage in the ECR process.

o 'disapproved: The ECR was rejected in Phase 1 (as an initial ECR), in Phase 2, or
in Phase 5 (note: the originating phase is described using acceptance); this is a final
stage in the ECR process.

0 ‘'cancelled: The ECR was cancelled between Phase 2 to Phase 5 (note: the originat-
ing phase is described using acceptance); this is a final state in the ECR process

0 'closed: The ECR is closed, if the ECR is closed at both sides (coordinator and par-
ticipant).

Detailed technical and commercial information relating to an ECR is represented by DETAIL.
This data type can only be used (instantiated) as one of its specializations.

The data type DETAIL is the key object of the Technical Analysis of ECR phase in the ECR
Reference Process. In the context of the ECR Reference Process, the definition of DETAIL is
typically exchanged with the partners affected (Analysis Performers) during the phase. Once
the phase Technical Analysis of ECR has been concluded, no more changes are permitted.
(DETAIL may also be used before the phase Technical Analysis of ECR to exchange prelimi-
nary detail data, e.g. details given in a Request_Initial_ECR by a Requestor.) The distinction
between general details (GENERAL_DETAIL) and specific details (SPECIFIC_DETAIL) is used to
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distinguish between information which is valid for the entire ECR (general) and information
which is only valid for a specific section of it. Specific details have a higher priority and may
be used to specify groups of affected objects or to define a replaced-by relationship in detail.

For example, the delivery date for a prototype of an individual part can be set earlier than the
delivery date for the prototype containing all the changes covered by the ECR. In a case
such as this, the delivery date for the prototype is specified as GENERAL_DETAIL and the de-
livery date for the individual part is specified with a higher priority as SPECIFIC_DETAIL.

The follwing properties of DETAIL information are applied specifically for an ECR:

» affected objects: Objects that are affected by the ECR. A distinction is made between
input objects (before the change) and output objects (after the change).

» status : Describes the state of detailing of the ECR
* kind: Classifies an ECR

» tasks: Deadlines which are of significance before the decision is taken or during process-
ing of the proposed change.

» attachments : Data files assigned to an ECR as general additional information

Rule: For each ECR ID, there is a maximum of one instance of GENERAL_DETAIL and no in-
stance, one instance or several instances of SPECIFIC_DETAIL. If instances of SPE-
CIFIC_DETAIL exist, there must also be (exactly) one instance of GENERAL_DETAIL.

The data type COMMENT represents comments on an ECR in general or comments on de-
tails. It includes statements regarding the affected objects, calculation, changes in weight
and/or statements concerning feasibility and consequences of the change. The sequence of
comments is defined using COMMENT_RELATIONSHIP.

The data type COMMENT is the key object of the Commenting on ECR phase in the ECR Ref-
erence Process. In the context of the ECR Reference Process, the definition of COMMENT is
typically exchanged with affected partners (Comment Performers) during the phase. Once
the Commenting of ECR phase has been completed, no more changes are permitted. (Com-
MENT may also be used before the phase Commenting of ECR in order to exchange prelimi-
nary comment data, e. g. comments provided in a Request_Initial ECR message by a Re-
guestor.)

The following properties of COMMENT information are applied specifically for an ECR:

» affected objects : The comment is given for the identified objects only

e status: Status of the given comment. There are two possible status: ‘preliminary’ and ‘fi-
nal’ for supporting an iterative commenting process.

« kind: Classifies the comments as technical or review-evaluation comments with CLASS.id
='ECR comment classification' and PROPERTY.property_type = 'ECR kind of comment'

» tasks: Deadlines which are of significance before the decision is taken or during process-
ing of the proposed change.

» attachments : Data files assigned to an ECR as general additional information
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ACCEPTANCE represents the result of a decision about an ECR by the coordinator or an in-
volved participant (as an External Approval Performer in 1S3) related to a defined ECR proc-
ess status.

The data type ACCEPTANCE (in particular the tupel of the attributes .decision and
.related_status) defines the decision status of an ECR within the ECR Reference Process
(see Figure 33). As shown in that state chart, ACCEPTANCE may be set by the coordinator to
the related_status.status ‘pending’, ‘initiated’ or ‘commented’.

From the coordinator’s point of view, an ECR can be accepted or rejected. In the ‘com-
mented’ phase, it can also be decided that it requires a revision, starting back from Technical
Analysis of ECR, Commenting on ECR or Approval of ECR. From the point of view of a par-
ticipant as an External Approval Performer in 1S3, the ECR can be accepted, rejected, or in-
complete.

A sequence of acceptances is represented by ACCEPTANCE_RELATIONSHIP.

The following properties of ACCEPTANCE information are applied specifically for an ECR:

[N}

e decision: permitted values are 'accepted’, 'rejected’, ' 'revision needed back to analysis',
'revision needed back to approval’, or ‘revision needed back to commenting'

+ related status: related status of the ECR within the ECR Reference Process. In the con-
text of ACCEPTANCE, the values permitted for Status.status are '‘pending’, ‘initiated’, or
‘commented'.

The common ECM data model defines a data type STATUS. In order to use it in the context of
the specific ECR data model, it must be completed by the ECR Reference Process (see Fig-
ure 37).

Note: As indicated in the diagram, if the ECR is canceled or rolled-back, the relevant mes-
sage (Notify ECR_canceled, Notify ECR_rolled_back to_analysis, ...) makes refer-
ence to a Status object which provides a value for Status.status which indicates the
originating state. For example, if an ECR is aborted with the status “detailed”, this
should be the value of Status.status for the most recent Status object in the ECR.
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4.3 Usage of ECM Data Model objects within ECR Mess

ages
The table below provides information on which data objects are typically used as content for
each of the ECR Messages. The following notation is used to indicate the recommended

use:
Table 4: Classification for the recommended use of data objects
m | at least one instance of the data object is required, i.e. is mandatory, within
the message (including its mandatory attributes)
0 optional information, which may be instantiated within the message depend-
ing on the use case and content of the ECR
NE |data object is not expected in the message, e.g. it may be defined as “man-
datory” or “optional” if requested on a cooperation-specific basis
Table 5: Recommended use of data objects as content/payload for ECR Messages
5
C|Em
A sl elzls
Message S|E|8< Tl2El e |2 | 2 5|z g
HEN R F30 I I - I
a|lo|Eosl SITE[E TS5 5|5 |s|E|=|E| =
El5|szs| SZE 5125 8 g|s £ z | |3
== | BEndlslEs| 2 eS| |z |o|w o | <
Request_initizl ECR X m|m | o |nefne|ne|o|of|ofo]ne
Respond_initial ETR X m|ne|m|m|[m|ne|o|o|ofo]ne
Notify_initial EGR_refected X ne [ne [ne | m | m/|[ne|[m|ne|ne|ne|[m
Motify_initial ECR_accepted X ne [ne | o | m|m|[ne[m|]o ]| oo |m
Motify ECR_refected X ne [ne | o |ne|m|[m|[m|]o]|o|o|[m
Notify ETR_accepted % ne [ne | o [rne|m|m|m|o|o]|o]|m
Notify ECR_created X ne [ne | o |ne|m|[m|m]|o ]| ofofne
Request ECR detalls X ne [ne| of[ne|m|m|m|o|o]|]o]o
Respond ECR _details % ne |ne | o fne|mj|ofne|m)|o| o]fne
Notify FCR_detalied ¥ % ne [ne| o [ne|m|o|[m|o]| o fne|ne
Request ETR_comments X ne [ne | o |ne|m|m|[m|m|o|o]fo
T |Respond ECR_comments X ne [ne | o |ne|m/| o |[ne| o) ofm]/[ne
E.; Motify ECR comment_repetition_desired % % ne [ ne [ ne | ne | mj| o o | ne | ne | ne| ne
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Appendix A: ECR Interaction Scenario Protocol Speci  fica-
tions

A.1 Purpose & Overview

This document is intended to provide a description of the protocol specification for ECR In-
teraction Scenarios, i.e. describes the message sequences that are permitted between the
coordinator and participant. A more precise definition, from a technical point of view, on the
message sequences of the ECR Reference Process is provided in Section 2.4 of this docu-
ment. The ECR Interaction Scenarios are described more detailed in Section 3.2.

This protocol specification makes use of those parts of the ECR Reference Process that are
relevant to and need to be supported by the coordinator and participant if they want to im-
plement or use a specific ECR Interaction Scenario, i.e. message send/receive actions and
control flow. The ECR Interaction Scenario protocol specification has been extended to in-
clude additional messages defined in the ECR Reference Process, e.g. for rollbacks, the use
of revision, permitted types of comment, etc. Some additional restrictions are given that con-
cern the mandatory and cooperation-specific protocol requirements defined in Section 2.2.4
(use of estimation-based approval).

In the following, a public view is given for every of the aforementioned ECR Interaction Sce-
narios using UML activity charts (see Appendix A of Part 0) for the coordinator as well as for
the participant. Although the public views for the coordinator and participant are for the most
parts symmetrical, a separate specification is provided for each for reasons of accuracy.
Where necessary due to space constraints or complexity, some special cases of the proto-
cols (i.e. special details) are depicted in separate diagrams (i.e. the contents described in the
diagrams for an ECR linteraction Scenario have to be implemented in order to satisfy the
ECR Interaction Scenario Protocol Specification).

With regard to the ECR Interaction Scenario Protocols Specification, this recommendation
leaves a certain amount of room for this to be defined in more detail between coordinator and
participant or by referring to other recommendations. The annotation “<<cooperation specific
input>>" is used in the decision nodes in the diagrams to indicate where cooperation-specific
input is needed. This also allows a distinction to be made between cooperation-specific input
and decision input (indicated by “<<decision input>>"). Decision input is specified during a
specific instance of an ECR Interaction Scenario e.g. by whether or not the participant has
requested the initial ECR or how the acceptance was decided.

The next section provides an overview of the cooperation-specific input parameters that are
used for cooperation-specific input decisions. It can serve as a basis for checking whether all
the required specifications regarding message sequence have been agreed upon by the co-
ordinator and participant.

! A public view represents the flow of ECM Messages along an ECM Interaction Scenario.
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A.2 Cooperation-specific parameters

In the protocol specifications for the ECR Interaction Scenarios, some decisions are based
on the parameters for cooperation-specific input (see Figure C-1). In the table below, the co-
operation-specific parameters are listed in the first column. The other columns indicate the
relevance of the parameters with regard to a specific interaction scenario, the messages that
are mainly affected by the parameters, possible values, and an explanation of the parame-
ters.

Please note the following:

* The meaning of an entry is defined here only within the context of the Interaction Sce-
nario Protocol Specification. The definition has no impact on the process or implications
for the data model.
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Table 6: Cooperation-specific input parameters
[Cooperaton
specific input 1IS1]1S2] 1S3 IS4 Mainly affected messages Possible values Explanation
Kind of 1S2 na| cs| na| na (all 1IS2 messages) SET of {"coord-triggerable”, "part- jJdetermines whether in 1S2 the coordinator may
Support triggerable"} trigger the interaction or (alternatively/ as well) the
participant may trigger.
Kind of 1S4 na| na| najf cs (all IS4 messages) SET of {"coord-triggerable”, "part- jJdetermines whether in 1S4 the coordinator may
Support triggerable"} trigger the interaction or (alternatively/ as well) the
participant may trigger.
\With Notification | na | cs | na | cs Notify_ECR_creation TRUE/FALSE determines whether the coordinator sends
of ECR creation Notify ECR_creation or not
\With ECR na| cs|naf cs Notify_ECR_update TRUE/FALSE determines whether the coordinator may send
Updates Notify ECR update or not
\With Rollbacks na|cs|najf| cs Notify_ ECR_rolled_back TRUE/FALSE determines whether the coordinator may send
_to_analysis Notify ECR_rolled_back_to_analysis and
Notify ECR_rolled_back ..._to_commenting or not
to_commenting
\With incomplete | na | na | na | cs Request_ECR_details TRUE/FALSE determines whether the coordinator may send
details Respond_ECR_details Request_ECR_details with incomplete details
and the participant may answer those with
Respond_ECR_details with incomplete details as
Jwell (cf. 2.4.3); or not
Kinds of na|cs|najf| cs Request_ECR_comments SET of determines which kinds of subdialogs can be used
Subdialogs Respond_ECR_comments ({"GENERAL_COMMENTS", f[for which comment messages.
Notify ECR_ "TECHNICAL_COMMENTS", [Note that Kinds of Subdialogs may also be an
comment_repetition_desired "COMMERCIAL_COMMENTS", Jempty set, i. e. no comments are exchanged.
-}
\With estimation- | na | cs | na | cs Request_ECR_comments TRUE/FALSE determines whether the coordinator may use the
based approval Respond_ECR_comments ECR process variant "estimation based approval”
to omit the requesting of commercial comments by
the participant
\With coordinator | na | na | na | cs Request_ECR_comments TRUE/FALSE determines wheter the coordinator requests
requesting Respond_ECR_comments comments or not
comments
\With Notification | na | cs | na | cs Notify ECR_comment TRUE/FALSE determines wheter the participant may send
of ECR comment _repetition_desired Notify ECR_comment_repetition_desired or not
repetition
\With coordinator | na | cs | na | cs Request_ECR TRUE/FALSE determines wheter the coordinator requests
requesting _confirmation_comments conformation comments or not
confirmation Respond_ECR
confirmation comments
With na| na| cs| na Request_ECR TRUE/FALSE determines whether the participant requests a
completeness _completeness_check completeness check during Approval of ECR or
check Respond_ECR not.
completeness _check
\With switch to na|na| cs| na Notify ECR_id TRUE/FALSE determines whether the participant sends

participant ECR
lid

Notify ECR_id to and this is used as

MessageHeader. InteractionID from then on.

cs - cooperation specific - message use needs to be agreed upon cooperation-specifically
na - not applicable - definition of cooperation specific input parameter is irrelevant in this IS.

A.3 Protocol Specifications

Note: The ECR Messages Notify ECR_detailed, Notify ECR_commented, Notify ECR_-
closed, and Notify_response_deferred are not explicitly illustrated in the following
ECR Interaction Scenario Protocol Specification diagrams.

A.3.1 ECR Interaction Scenario 1 Protocol Specifica

tion

In the following two diagrams, the public view for coordinator and participant for 1IS1 is speci-

fied.
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IS1 Protocol Specification: public view of coordinator

. 3 Receive Send
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<<decision input>>
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A4
Send Send
Notify_Initial_ECR_accepted Notify_Initial_ECR_rejected >@

ettt e EEEEERE BT

<<decision input>> - [rejected] ~ Send >@I
Acceptance.decision Notify_ECR_rejected 1

\l] [accepted] |

Send
Notify ECR_accepted

Send
Notify_ECR_decided
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Request

Send
Notify ECR_canceled
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Figure 34: 1S1 Protocol Specification: public view of coordinator
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IS1 Protocol Specification: public view of participant
. 3 Send N Receive
Request_Initial_ECR ¢ Respond_lnitial_ECR
<<decision input>>
Acceptance.decision
~ ~
[accepted]
[rejected]
N4
i Receive
Receive . " ) _)(D
Notify_Initial_ECR_accepted > Notify_Initial_ECR_rejected
i B R R W W eI e i
1 <<decision input>> L 1
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jected] N Receive 1

: 7 ” Notify_ECR_rejected I >@ I
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1 |
I Receive 1
1 Notify_ECR_accepted 1
1 |
! l !
1 1
| Receive |
I Notify_ECR_decided |
1 1
| 1
| 1
| |
| 1
| |
| |
1 |
I Receive 1
I Notify_ECR_canceled Z@ 1
| |
| |
1 1
1 1
L e e e e e e e e e e e e = = |

Figure 35: 1S1 Protocol Specification: public view of participant

A.3.2 ECR Interaction Scenario 2 Protocol Specifica  tion

In the following two diagrams, the public view for coordinator and participant for 1S2 is first of
all specified without any special cases. The subsequent two diagrams contain a specification
for special cases.

Note: The first message for a participant not requesting the ECR may be Notify ECR_-
rolled_back _to_analysis, Notify ECR_rolled_back to_commen-ting or Notify ECR_-
canceled. This may occur if there is no early notification of the ECR (Notification of
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ECR creation = FALSE) and cancel or rollback takes place before Request_ ECR_-
comments is sent.

IS2 Protocol Specification: public view of coordinator (without special cases)
[(Change request trig-
gered by participant)
AND (Coord-triggerable .
i Receive Send
g - Request_|Initial_ECR Respond_Initial_ECR
< -~
§§ <<decision input>> -
S & <<Coop.Spec. input>> <<decision |npu§>? L
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22 :
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2o [rejected]
[T
3% A4
= Z
b Send Send
n Q . -, . " . >@
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33
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0.2
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£ 0o i .
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% Notify_ECR_rejected >@
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Y 3 - .
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“COMMERCIAL_COMMENTS OR NOT With estimation based approval
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<>"estimation based approvar)
Send [true] S
Notify_ECR_created - i Kinds of Subdialogs = {"GENERAL_COMMENTS,
I:I:II. “TECHNICAL_COMMENTS, ...}
P e e s — e —_-
,/ P P4 Sso - . AN
/ i ~ . [continue] “
I td -~ 1
| [‘H elem elemrL| 1
T 1 F
1 Send Receive clsel 1
: Request_ ECR_comments 3 \Respond_ECR_comments }_)b.
1 (Request_Message_Header. Respond_Message_Header < 1
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' ]
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1 With Notification of - H
! ECR comment repetit, .
: [true] .
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. . U
5 )& / Notify ECR_decided
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Figure 36: 1S2 Protocol Specification: public view of coordinator (without special cases)
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IS2 Protocol Specification: public view of participant (

without special cases )
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<<decision input>>
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Figure 37:

IS2 Protocol Specification: public view of participant (without special cases)
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1S2 Protocol Specification: public view of coordinator ( with special cases )
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Figure 38: 1S2 Protocol Specification: public view of coordinator (with special cases)
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IS2 Protocol Specification: public view of participant ( with special cases )
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Figure 39: 1S2 Protocol Specification: public view of participant (with special cases)
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Appendix A: ECR Interaction Scenario Protocol Specifications

A.3.3 ECR Interaction Scenario 3 Protocol Specifica  tion
In the following two diagrams, the public view for coordinator and participant for 1S3 is speci-
fied.

80 Replaces: Version 1.0 Version 2.0, Issued: Aug. 2009
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IS3 Protocol Specification: public view of coordinator
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Figure 40:

IS3 Protocol Specification: public view of coordinator
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1S3 Protocol Specification: public view of participant
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Figure 41: 1S3 Protocol Specification: public view of participant

A.3.4 ECR Interaction Scenario 4 Protocol Specifica  tion

In the following two diagrams, the public view for coordinator and participant for 1S4 is first of
all specified first without any special cases. The subsequent two diagrams contain a specifi-
cation for special cases.
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Note: The first message for a participant not requesting the ECR may be Notify ECR_-
rolled_back _to_analysis or Notify ECR_canceled. This may occur if there is no early
notification of the ECR (Notification of ECR creation = FALSE) and cancel or rollback
takes place before Request ECR_details is sent.

IS4 Protocol Specification: public view of coordinator ( without special cases )
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Figure 42: 1S4 Protocol Specification: public view of coordinator (without special cases)
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Figure 43:

IS4 Protocol Specification: public view of participant (without special cases)
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Figure 44:

IS4 Protocol Specification: public view of coordinator (with special cases)
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Figure 45:

IS4 Protocol Specification: public view of participant (with special cases)
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