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The goal is to ensure the compatibility with the existing relevant AP210 concepts and see how these 
concepts can be merged, enhanced or restructured to fulfil the requirements in order to achieve an 
integrated model over all relevant APs, and to avoid any double or alternative standardization. 

It is critical to ensure the connectivity traceability, by the population of the relationships between 
logical and physical views of the harness. 

4.3.3.2 Ensure the compatibility of AP 242 ed2 with STEP AP 239 ed3 PLCS 

The goal is to ensure the compatibility of AP 242 ed2 and AP 239 ed3 regarding the concepts of 
interfaces and connectivity management. 

4.3.3.3 Ensure the compatibility with the VDA VEC specification 

Starting from the STEP AP 212 “Electrotechnical design and installation”, the German Association of 
Automotive manufacturers (VDA) has developed a suite of specifications for electrical harness data 
exchange: VDA GEO, KOMP, ELOG and KBL. These specifications were merged to create the VDA 
VEC V1 (“Vehicle Electrical Container”) specification in 2013, to be updated in 2014 (VEC V1.1). The 
VDA VEC is not an ISO standard and is not consistent with the ISO 10303 STEP Application 
protocols. 

For the common scope of AP 242 ed2 and of the VDA VEC, the goal is to ensure as much as possible 
the compatibility of concepts; transformation of the contents will be done when necessary. It will 
allow the automotive industries to complement the use of the VDA VEC specification, for example, 
for use cases of long term archiving of electrical harness definitions. This convergence will decrease 
the implementation cost of AP 242 ed2 for software vendors that have implemented the VDA VEC. 
This commonality will reduce the cost of maintenance of the software for the 2 standards. 

The level of compatibility is dependent on the support of the VDA VEC community. 

The scope of the VDA specifications for electrical harness is described in the following figure: 

 

Figure 8: Overview of VDA KBL, ELOG, KOMP, GEO specifications and the resulting VDA VEC. 

4.3.4 Proposed new modules  

The AP 242 ed2 project will create modules for the following requirements: 

 Single and Multi Core Wires, 
 Connector design, 
 Connector mapping, 
 Connector usage, 
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 To ease the end to quality control validation between source native model, STEP model and 
the target native model. 

 For collaborative and reconciliation processes based on incremental or delta exchange, 
 For end to end quality control checks, 
 To enable easier use of the external element reference. 

It may result in the possible modification of the Parts 21, 26, and 28 to support the principles of 
persistent Global Unique Identifiers for STEP business entities. 

5.3 Development of pilots to validate the AP 242 ed2 data model  

The development of the AP 242 ed2 project will include pilots allowing validation, when requested, 
of the new capabilities or extensions. The goal is to provide a proof of concept to demonstrate the 
adequacy of the extensions. The pilots will involve a limited number of PLM vendors or integrators; 
the objective being not to organize an Implementer Forum.  

Proposed rules to define and manage the pilots 

The technical domain determines the need for pilots, e.g. PMI representation, electrical harness: 

 To test sensitive, complex or unclear functionalities,  
 The companies involved in the project will prepare the related test cases, of increasing 

complexity, 
 The preparation of a pilot shall determine and secure the funding sources and the 

associated resources / expertise, 
 A part of the pilots are fully funded by the AP 242 ed2 project. Other projects may 

contribute to fund another part of the pilots (E.g., funding by the AIA – ASD-Stan LOTAR 
projects, …), 

 The AP 242 ed2 project will define the management rules for the funding of pilots:  date of 
the planned funding availability per year, etc. 

Planning of the pilots  

The pilots for the AP242 ed2 project will be organized according to the following schedule: 

 Start with the AP 242 ed2 CD version. 
 First results of the pilot before the DIS. 
 Second loop of the pilot for final results as input for comments during DIS ballot. 

Input for the review of the AP 242 ed2 documentation by the ISO/TC 184/SC4  convener 

The results of the pilots will be documented and provided as part of the technical documentation 
accompanying the AP 242 ed2 CD and DIS. 

The successful organization of pilots, in time and quality, is one condition of success of the AP 242 
ed2 project. 
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Risk Prob Sev. Mitigation  

appropriate communities. 

2) Enhancement of the AP 242 ed1 ARM 
documentation, (to take into account the 
quality of AP 209 ed2 ARM documentation )  

Lack of pilots to validate the 
quality of the AP 242 ed2 BO 
Model/ARM 

H H 
Identity the key areas that should have pilots, and 
assure availability of resources and funding to 
their execution 

Technical     

Lack of upward compatibility 
between AP 242 ed1 and ed2 

L H 

1) Include upward compatibility between AP 242 
ed1 and ed2 as a strong technical requirement 
in AP 242 ed2 Project  

2) Include upward compatibility between AP 242 
ed1 and ed2 use-cases in the AP 242 ed2 
pilots 

The STEPmod infrastructure is 
not available anymore during  
the development of AP 242 
ed2 

L H 

1) Ensure the support of PDES Inc and NIST to 
maintain STEPmod during the development of 
AP 242 ed2 

2) Specific funding of the AP 242 ed2 project to 
contribute to the maintenance of STEPmod 

The timeframes for the 
development of the AP 242 
ed2 subprojects are much 
different 

L M 

1) Define clearly the scope, and estimate 
carefully the effort of each subproject during 
the construction of the AP 242 ed2 Project 
Plan 

2) Adjust the scope of the subprojects during the 
AP 242 ed2 Project, if necessary, to maintain 
the project deadlines 

Infeasibility or difficulty to 
implement new concepts 
required by AP 242 ed2 in the 
STEP AP 242 ed1 architecture  

L H 
Review and adjust the scope of the AP 242 ed2 
Project when necessary to tailor it to STEP AP 
242 ed1 architecture  

Infeasibility or difficulty to 
implement new BOs required 
by AP 242 ed2 due the 
granularity of the AP 242 ed1 
BO Model 

L M 

1) Review and adjust the scope of the AP 242 
ed2 Project when necessary to tailor it to 
STEP AP 242 ed1 BO Model . 

2) Propose enhancements of the STEP modular 
architecture, if necessary. 

Table 9: AP 242 ed2 project risk synthesis 
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8 Project management 

The project management activities of AP 242 ed2 include the following: 

 Project organization, 
 Deliverables, 
 Financial principles, 
 Management of liaisons with other standardization projects 
 Scheduling, Planning of international workshops and associated topics, 
 Total Costs, Financial plan, 
 Preparation of yearly project plan to secure resource availability, 
 Communication 

8.1 Project organization 

The AP 242 ed2 project organization is summed up on the next figure, detailed in the following 
paragraphs. 

 

Figure 21: Overview of the AP 242 ed2 project organization 

8.1.1 Project contributors 

The project contributors will provide contributions monetarily or in man-days. The cash 
contributions will be used to fund the STEP experts needed to develop the standard in cooperation 
with the industry man-days contributions. The project contributors which are providing monies to 
found the sub projects are called founding members.  

8.1.2 Project Steering Committee 

The project will be under the management of a project steering committee (PSC). The PSC is 
composed of one representative of each of the founders and of the project management team. All 
project contributors are invited to the PSC. 
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The PSC meets by web-conference every month.  The meeting schedule will be defined in order to 
have PSC meetings 2 weeks before the ISO milestones and ISO meetings, and to review the ISO AP 
242 ed2 ballots within a week.  

The PSC is in charge of: 

 Validating the development budget allocation on the work packages, 
 Controlling the progress of the project,  
 Validating the communication actions. 

8.1.3 Hosting associations 

In addition to contributions to the projects, like the other sponsoring associations (fees or 
expertise), the hosting associations appoints the Project Team and the needed external expert 
resources accordingly to the agreed project plan. 

8.1.4 Project Team 

 Project Leader  

The Project leader will be appointed by PDES Inc. to provide an alternating cycle of European and 
American leadership of the AP 242 project. The project leader is responsible for the following:  

 Manage the ISO process, 
 Report the project status to the PSC, 
 Schedule, manage and report to all the PSC meetings , 
 Schedule and manage a monthly meeting with the development teams in order to identify 

synergies or divergences, 
 Provide the agenda and the minutes of the meetings. 

If needed a co-leader will be appointed to assists the project leader in his tasks. 

Project Editor 

The project editor is in charge of assembling the ISO documentation from the elements published in 
STEPmod by the development teams. He provides, when requested, the status of edition of the 
different sections (target status, achieved status, potential risk, …). 

Development teams 

There will be several development teams organized by work-packages, corresponding to sub 
projects agreed for the final scope and work plan of the AP 242 ed2 project. The development work 
will be distributed among the contributors and the STEP and ISO experts based on priorities and 
effort needed.  Each development team will have a responsible, nominated for the duration of the 
project. Each development team will have weekly web-conference meeting during the development 
phases, and will meet all together by web conferencing once a month to review the work progress 
and the dependencies between the work packages.  

There are 3 main work packages identified so far: 

 WP1: Development of the Electrical Harness capabilities in AP242, as the main work 
package of AP242 ed2 (Reference to section 4.3 of this document for more details), 
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 WP 2: AP242 ed1 extensions on CAD 3D , PMI, Mechanical, PDM and composite (Reference 
to section 4.4 of this document for more details). 

 WP 3: AP242 ed1 maintenance following first implementation feedbacks. 

 

Figure 22: project organization breakdown structure. 

 

8.1.5 Face to face workshops of all the project team 

Face to face workshop will be held in order to bootstrap or speed up the critical phases of the 
project: at kickoff, after the first pilots round, for the CD comments resolution, and before the 
finalization of the DIS document. The workshop will be held at alternate location between Europe 
and the US, and will be synchronized with the STEP CAx-IF or LOTAR workshops. 

8.1.6 Participation to the ISO/TC 184/ SC 4/WG 12 & WG 21 

The project leader or co-leader will contribute to the WG12 “STEP product modeling and resources” 
and WG21 “SMRL Validation Team” weekly teleconferences to report any issue related to the 
project. The Project will use the standards WG12 management tools: ISO web-conferencing, ISO 
Livelink repositories and forums, STEPmod, and Bugzilla. The project deliverables: Express 
Schemas, documentation, etc..., will be delivered directly in the STEPmod environment by the AP 
242 ed2 developers.  

8.2 Deliverables 

The main deliverable is a new edition of the modular application protocol – AP 242 ed2, and any 
associated new components of the ISO/TC 184/SC 4 standards (modules, BO model, reference data, 
etc). The project plan includes the delivery of NWI, draft document, its submission for CD and DIS 
ballot, and the resolution of any comments received, the management of change requests (CR) and 
SMRL updates. 

The feasibility of the development of critical functionalities will be checked through 2 rounds of 
pilots, one before the CD ballot and one before / during the DIS ballot (see chapter 5.3 for more 
details). 
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Besides the ISO document itself, STEP AP 242 Recommended Practices will have to be updated and 
AP 242 interfaces tested. These tasks are not part of the project, but liaisons with the related 
projects (for example, the CAx IF, the future PDM implementer forum) will be set up. 

In addition, the project team will carry out the appropriate communication actions (see section 8.8).  

Set of modified application modules 

For AP 242 ed2, several modules have to be modified and new versions submitted to the SMRL 
maintenance process. The following categories of modules will be identified for enhancements: 
PMI, Composite, 3D geometry, Kinematics, data quality, and PDM. 

New application modules 

New modules for electrical harness have to be created and submitted to the SMRL maintenance 
process (see 4.3.4 for more details).  

New BO model, extension of the AP 242 ed1 BO Model, and associated XSD  

The main implementation model for the extension to electrical design will the BO model and its 
associated XML schema. The AP 242 ed1 BO model will be also extended with: 

  a new capability covering 3D PMI semantic representation,  
  the other relevant enhancements of AP 242 ed1 (composite, PDM, …) covered by the edition 2. 
1.  

8.3 Financial principles 

In addition of the ISO development process and review, which is open to all TC 184/SC 4 members, 
the AP242 ed2 project will need funding to develop the main components of the standard and its 
management. The financial principles of the AP 242 ed2 project are the following: 

 Project management + maintenance are multiplied by 2 in order to provide funding for 
maintenance of the STEP development infrastructure and manage the project risks (e.g. 
15% + 15% of overall costs).  

 It corresponds to the minimum fee to be member of the project. 
 This fee is paid equally by all members of the project. 
 This fee includes the maintenance of the AP 242 ed1. 
 It provides a provision of the budget, available to manage the risks along the project life. 

 The rest of the funding (e.g. 70%) is shared equally by the main funding partners as follows: 

 The main funding partners are the voting members of the PSC. As such, the steering of 
new the functionalities of the AP 242 ed2 standard is ensured by the companies / 
associations funding these subprojects. 

 All the funding partners are involved in the Project Steering Committee. 
 The transparency of all subprojects is ensured to all the funding members. 

The financial principles are illustrated by the following figure: 
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Figure 23: Financial principles of the AP 242 ed2 project 

8.4 Management of liaisons with other standardization projects 

As presented in the introduction and in the section 6, the full benefits of the AP 242 ed2 standard 
will be reached if efficient liaisons are established and maintained during the AP 242 ed2 
development. 

The next table sums up the main interdependencies and liaisons to establish and maintain during 
the AP 242 ed2 project development. The liaisons and coordination with the other STEP APs will be 
ensured through the weekly teleconferences of the WG12 “STEP product modeling and resources” 
and WG21 “SMRL Validation Team”. The other main liaisons will be set up at the beginning of the 
project, such as: 

AP242 Work Packages Other  
STEP APs 

Liaisons with 
other standards 

STEP Implementer 
Forum 

Enhancement of PDM 

AP239 ed3 Update of OMG 
PLM Services 

OASIS PLCS 

PDM-IF 

Enhancement of composite AP209 ed2  CAx IF 

Enhancement of mechanical design AP238 STEP-NC CAx IF 

Enhancement of 3D geometry 
generis resources 

AP209 ed2 
AP210 ed3 

ISO 14739 PRC  
ISO 14306 JT ed2 

CAx IF 

Enhancement of 3D PMI 
AP209 ed2 
AP210 ed3 

ISO /TC 213 
standards 

CAx IF 
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AP 238  AMF, QIF 

Extension to electrical 
AP210 ed3 
AP239 ed3 

VDA VEC CAx IF 

Table 10: AP 242 ed2 interdependencies and liaisons 

8.5 Scheduling 

The project is divided in 6 main sections:  

 Maintenance of AP 242 ed1,  
 AP 242 ed2 enhancement of ed1 functions, 
 Development of the new Electrical harness design functionality, 
 Assembly and edition of AP 242 ed2 (development of AP 242 ed2 and AM 442 ed2),  
 Communication, 
 Project management. 

The duration of the overall project including the preparation of the NWI ballots is planned to be 27 
months. 

The pure development phase for the AP242 ed2 ready for a first DIS Ballot at ISO/TC 184/SC4 is 
scheduled for 21 months after M0. Besides the logical dependencies between the different tasks, 
three main factors that impact the project schedule have to be taken into account: 

1) The availability of resources. The AP 242 ed2 project will rely on a limited amount of human 
resources, around 10 persons, each of them having other activities in the time frame of the 
project.  

2) The necessary iterations which will be needed to reach consensus between the AP242 ed2 
stakeholders and also between the development team and the ISO/TC 184/SC4/WG 12. 

3) The coordination with other related standardization projects (e.g., for the PDM 
enhancement: coordination with STEP AP 239 ed3 project) 

The schedule starts from the hypothesis that the work shall not be distributed over too many 
people to benefit from the best synergies through the whole project. 

To guarantee the consensus, iterations reviews and approvals tasks are included at the end of each 
major section in the project plan. The review and approval tasks are concurrent with the end of the 
development tasks and extend the development tasks schedule by a few weeks/months. 

Milestones 

Starting with a M0 at NWI Preparation, the following milestones are on the critical path: 

 M0 + 1 month : Start NWI Ballot 
 M0 + 4 months: Project KickOff , 
 M0 + 12 months: End of CD development and Start assembly of CD document 
 M0 + 13 months: start of CD ballot process (CD ballot : 3 months) 
 M0 + 16 months: End of CD Comment resolution / Start of DIS development. 
 M0 + 22 months: start of DIS ballot process (DIS ballot duration: 3 months) 
 M0 + 27 months: IS Publication / End of project 
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Detailed Schedule 

 

Figure 24: Detailed planning of the AP 242 ed2 project 

Summary of the planning of the AP 242 ed2 project, and comparison with the AP 242 ed1 project. 
See next figure: 

 

Figure 25 : Overall planning of the AP 242 ed2 project and associated international workshops 
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Planning of international workshops and associated topics 

The development of the AP 242 ed2 projects based on the organization of 4 international 
workshops 

 Date Location Main topics 
Workshop 1  
(after LOTAR workshop)  

22 – 26 
Sept. 2014  

USA,  
PDES Inc, 
Charleston 

Main workshop to define the key concepts 
of AP 242 ed2, including the BO model 
(3 days for the elec. Team) 
(3 days for the 3D PMI team) 

Workshop 2  
(after LOTAR workshop) 

8 – 12  
Dec. 2014 

Europe 
 

Consolidation of AP 242 ed2 data models 
and specs for pilots 

Workshop 3 
(before LOTAR workshop) 

March 
2015 

USA, 
Gaithersburg 
 

Finalize AP 242 ed2 CD/SMRL #N) 

Workshop 4 
(before LOTAR workshop) 

End Nov 
2015 

Europe Finalize AP 242 ed2 DIS documentation 

(TBC – workshop 5) March 
2016 

USA, 
Gaithersburg 
 

Finalize AP 242 ed2 DIS comments 
resolution + prep. IS technical document 

Table 11: Planned dates of AP 242 ed2 international workshops. 

8.6 Total Costs and financial plan 

The total cost of the AP 342 ed2 project is summed up in the following table: 

 

Table 4: Total costs of the AP 242 ed2 project. 

The internal resource cost is assessed in Man.Days (M.D) 

The project represents a total cost of 1 621 K$ + 642 Man.Days. 
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The funding of the project is based on the following: 

1) Fees paid by project member organizations (associations or companies), 

2) Internal Man.Days provided by experts of the organizations participating in the project. 

During the preparation of the white paper, several companies and associations have confirmed 
their interest in participation to the project, and have started to prepare the funding for the 
duration of the project. The detailed sharing of funding by organizations will be known once the 
confirmation of interest received, following the distribution of the completed white paper. 
According to the official confirmation of participation, the project members will have to review the 
project scope and schedule activities accordingly (e.g. pilots, functionalities). 

8.7 Preparation of yearly project plan to secure resource availability 

In order to avoid any shift in the planning by lack of funding of the subcontracted STEP experts, the 
AP 242 ed2 project will prepare a yearly project plan and send the request for payment of the 
project fees, a minimum of 3 months before the date of payment. See the following figure. 

 

Figure 25: Preparation of yearly project plan 

8.8 Communication 

A set of communication material will be assembled by the project to promote the AP242 ed2 to the 
Industry: Slides, Website, Poster, Logo, status of progress of the different tasks to the related 
involved parties. It includes more specially: 
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Type of communication  Frequency 

Reporting to the stakeholder associations Quarterly 

Status of progress to the PLM software 
suppliers and integrators 

At least one time per year 

AP 242 ed2 project annual report, Yearly 

Update of the AP 242 ed2 web site Every 6 months, or according to ISO ballot stages 

Contributions to international 
conferences, directly or via the 
stakeholders representatives 

Case by case; for example: 
Europe: PDT Days, ProSTEP Symposium, GIFAS , 
Galia, STEP Industry days, NASA/ESA conference;   
USA: 3D CIC, … 

Table 12: AP 242 ed2  project communication actions 
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9 Summary – next actions 

As stated during the preparation of AP 242 ed1 by aerospace and automotive industries, STEP is the 

most powerful standard for describing product data, more specifically, “AP 242 is our strategic 

standard for supporting Model Based 3D Engineering”2. The first version was focused on the 

convergence on AP 203 ed2 and AP 214 ed3, with the introduction of the new capability of STEP 

XML implementation based on the business object model and with 3D PMI enhancements. The 

main benefit of AP 242 ed2 is the extension to the electrical design domain, completed with 

specific enhancements in the following domains: PDM, 3D geometry, composite, mechanical design. 

The AP 242 ed2 is the opportunity to define and use a single integrated ISO standard covering 

product information interoperability capabilities for: - Product Data Management, - 3D model based 

design with PMI, - Mechanical, - Composite, - and Electrical design. It will decrease the evolution 

and maintenance efforts of CAD-PDM STEP interfaces for the software vendors, and then the costs 

of usage for the manufacturers community. 

This standard will be consistent with: 
 AP 209 “Multi-Disciplinary Analysis and design”,  
 AP 210 “Electronic assembly, interconnect, and packaging design”, 
 AP 233 “Systems Engineering” 
 AP 238 “Application interpreted model for computer numeric controllers" 
 And AP 239 “Product Life-Cycle Support”, 

Together they will be the foundation for specifications, engineering simulation and 3D model based 
design information interoperability of aerospace, automotive and other transportation industries. It 
will strengthen the acceptance and support of STEP by the main manufacturing industries. 

The present white paper describes the context, the business usages, the enhancements of AP 242 

ed2, interdependencies with other standardization project, project risks, and the associated project 

plan. It takes into account the answers received to the “Questionnaire for the prioritization of 

enhancements to be considered for STEP AP 242 ed2” describing potential enhancements of 

functionalities of AP 242 ed2. 

The final prioritization will be decided by the stakeholders committed to support the AP 242 ed2 
project with the appropriate resources, once the white paper is published. 

The main next actions are as follows:  

1. The official confirmation of participation of the associations, manufacturers and 

stakeholders before the 4th of July 2014, 

2. If needed, the update of the project plan according the stakeholders resources and funding,  

3. The start of the ISO AP 242 ed2 New Work Item ballot, planned beginning of May 2014,  

4. The setting up of the project with the stakeholders, and the detailed WBS,  

                                                             

2 Reference : “AP 242 Project Vendor Briefing,  February 17, 2011” 
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5. The preparation of the contracts to the STEP experts, 

6. The project kick-off, after the acceptance of the NWI ballot, end of August, followed by a 1st 

project workshop last week of September 2014, in Charleston. 

The kick-off of the project is planned 5 months after the distribution of the published white paper. 

If there are any questions about this whitepaper, they should be directed to one of the following 
three persons: 

Jean Brangé Everson Moura  Jean-Yves Delaunay 
Boost-conseil Embraer  Airbus 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


