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Introduction

This Final Report is prepared according to the following SC4 Resolution :

RESOLUTION 520 (Fukuoka, Japan-October, 2001)
Resolution from Integrated Manufacturing Task Force

SC4 asks its secretariat to circulate the report of the Task Force on Integrated Manufacturing (N1214-N1216) to P-members, O-members, and Liaisons for comments and proposals for further requirements for manufacturing tasks. Responses should be received by the Secretariat not later than 2002-01-15.

The Final Report of Task Force on Integrated Manufacturing should contain specific recommendations for any new work required in SC4 or other Committees.
Configuration of the Final Report :

The final report is consist of this cover report, SC4 N1xxb, 2002-03-07, and following attached documents :

Attached Documents

1) Requirements Definition Document (RDD) for “Integrated Manufacturing”, SC4 N1xxc, 

   2002-03-07, superseding SC4 N1214 and N1215.

2) I-AAM for “Integrated Manufacturing Technologies”, SC4 N1xxd, 2002-03-07, superseding 

   SC4 N1216

3) Macro and Micro Process Planning, SC4 N1xxe, 2002-03-07

4) Issues Log against SC4 N1214 --1216, SC4 N1xxf, 2002-03-07

5) Minutes of IMTF Meetings, SC4 N1xxg, 2002-03-07

1   Formulation of the Integrated Manufacturing Task Force
Integrated Manufacturing Task Force (IMTF) was formulated by following SC4 Resolution : 

RESOLUTION 477 (Charleston, SC-October, 2000)

Integrated Manufacturing Task Force

SC4 creates a task force on Integrated Manufacturing for mechanical components, with the following objectives:

- Define the scope of Integrated Manufacturing

- Create an Integrated AAM covering the whole scope of Integrated Manufacturing for mechanical components, taking into account the overlapping requirements of other sectors

- Evaluate the current SC4 and other relevant normative documents in relation to the Integrated AAM, and to identify the overlaps and the missing links

- Create requirements for enhancing current SC4 and other relevant normative documents
- Survey the evidence of industrial needs for this effort

The results of the technical evaluation will be submitted to SC4 at the next meeting, and the survey on industrial needs at the following meeting.

SC4 appoints Pr. Takeshi Kishinami as leader of the task force

SC4 directs its secretariat to circulate to P-members and A-liaisons a call for experts.
2   Results of the IMTF

As for the summary report of the IMTF activities, SC4 N1214 – 1216 are created in Fukuoka, and international comments for them are collected into SC4 N1266, reviewed and logged into Issues Log, and reflected into RDD and revised I-AAM.

The results of IMTF are summarized into following table :
	Objectives assigned for IMTF
	IMTF Accomplishments
	Issues left for further step

	Define the scope of Integrated Manufacturing
	Scope of Integrated Manufacturing is Defined in Section 1 of RDD.
	None

	Create an Integrated AAM covering the whole scope of Integrated Manufacturing for mechanical components, taking into account the overlapping requirements of other sectors
	AAM for the area of “Integrated Manufacturing Technologies” is covered in revised I-AAM.
	Two major technical issues are left :

1) IDEF0 notation issues

2) Identification of Integrated Manufacturing Management , Integrated Manufacturing Technologies and others.

	Evaluate the current SC4 and other relevant normative documents in relation to the Integrated AAM, and to identify the overlaps and the missing links
	High level evaluation of scope coverage the current SC4 and other relevant normative documents is done, identified in Section 7 and 8 of RDD.
	Detailed technical evaluation has not been done yet.

	Create requirements for enhancing current SC4 and other relevant normative documents
	Industrial Requirements are identified in Section 6 of RDD.
	Detailed technical discussion has not been done yet.

	Survey the evidence of industrial needs for this effort
	
	Survey of the evidence of industrial needs is still open

	New requirements raised by UK-01 and UK-02 in Issues Log.
	
	It is requested to develop high level activity model and description of those activities, in next version of SC4 N1167 SC4 Industrial Data Framework.


3   Brief Summary of the RDD

The RDD is developed reflecting the discussion, recorded in Issues Log against SC4 N1214 –1216, and superseding SC4 N1214 and N1215.

It is identified, in the RDD, that the scope, an “Overview”, industrial requirements, and integration framework for product model definition for “Integrated Manufacturing Management” and “Integrated Manufacturing Technologies”, under high level integration of “Integrated Manufacturing”, and picked up for brief summary, indicated in italics, as follows :
3.1   Scope

The scope of “Integrated Manufacturing” should be divided into two levels of integration, as follows :
1) High level and broad scope integration : “Integrated Manufacturing”, and 

2) Low level and detailed scope integration : “Integrated Manufacturing Management” and 
“Integrated Manufacturing Technologies”.

1.1.1   Scope of “Integrated Manufacturing Management”

Followings are in scope of “Integrated Manufacturing Management” :

1) 2.3.2   Define Should Build Product Structure & Configuration Item  (Should Build Configuration)
2) 5.1   Plan Production
3) 4   Procure Product Material
4) 5.2   Control Shop Floor
1.2.1   Scope of “Integrated Manufacturing Technologies”

Followings are in scope of “Integrated Manufacturing Technologies ” :
1) 3.5   Engineer Production
1-1) 3.5.1   Engineer Manufacturing for Mechanical Parts / Assembly
2) 5.3   Manufacture Product
2-1) 5.3.1   Manufacture Mechanical Parts, Assemble Mechanical Component, 

                  and their Operations Log, Inspected Data
3) 2.3.3   Record As Built Configuration

4) 6   Operate Facility

1.3.1   Scope of “Integrated Manufacturing”

Followings are in scope of “Integrated Manufacturing” :
1) In scope of “Integrated Manufacturing Management”

2) In scope of “Integrated Manufacturing Technologies”

3) Facility related management activities :

3-1) 5.1   Plan Facility
3-2) 4   Procure Facility
4) Facility related engineering activities :

4-1) 3   Design Facility
4-2) 5.3   Produce / Update / Rearrange Facility

3.2   An “Overview” of “Integrated Manufacturing” based on SC4 Industrial Data Framework
It is illustrated on Fig-5 that An “Overview” of “Integrated Manufacturing” based on SC4 Industrial Data Framework, in Section 5, applying three principles, as follows :

1) Three layered template of Business, Operation and Means.
2) Interaction between Product Life Cycle, and Facility Life Cycle.
3) Apply Activities defined in SC4 Industrial Data Framework.
3.3   Industrial Requirements for “Integrated Manufacturing”

Following Industrial Requirements for “Integrated Manufacturing” are identified, in Section 6 :

1) 6.1   Industrial Requirements for Integration / Harmonization
2) 6.2   Industrial Requirements for “Integrated Manufacturing Management”

3) 6.3   Industrial Requirements for “Integrated Manufacturing Technologies”

4) 6.4   Industrial Requirements for “Integrated Manufacturing”

3.4   Integration Framework for Product Model Definition for 
“Integrated Manufacturing Management” and “Integrated 
Manufacturing Technologies”

Following Integration Framework for Product Model Definition are identified, in Section 9 :

1) 9.1   Integration Strategy for Product Model Definition

2) 9.2   Principle for Integration / Harmonization Product Model Definition throughout Product Life Cycle
3) 9.3   Principle for Common Resources Development
4   Recommendations for the next step, following the IMTF

4.1   Recommended Plan for the Next Step

4.1.1   Recommended next step Formation for Integration Activities

It is recommended that role assignment for the integration activities should be two levels of project style, following the above perspective :

1) Formulate “Preliminary Work Item : PWI” / “New Work Item : NWI” for “Integrated Manufacturing Technologies”.

2) Formulate “Ad hoc Working Groups” for particular issues, as required, for the area of “Integrated Manufacturing”, “Integrated Manufacturing Management”, and its interface with “Integrated Manufacturing Technologies”.
4.1.2   Reason of the recommended Formation, based on current situation

The reason why it is better to take two levels of project style is as follows :

1) For the area of “Integrated Manufacturing Technologies”, it looks like almost ready to start next detailed level of technical discussions.

PWI / NWI are the best arena for concentration on such level of discussion, and with formulating the PWI / NWI, SC4 can provide the best productive environment for participants.

2) For the area of high level integration of “Integrated Manufacturing” and large scope of “Integrated Manufacturing Management”, including interface issues with “Integrated Manufacturing Technologies”, fundamental and/or conceptual discussion are just started in IMTF, and lot of big issues are still left. 

Formulating the loose-coupled ad hoc working groups, therefore, could be most practical way to continue fundamental and/or conceptual discussion.

4.2   Issues left for “Integrated Manufacturing Technologies” area

4.2.1   Technical Items

TI-1   Review activities through “Integrated Manufacturing Technologies ”
3.5   Engineer Production
3.5.1   Engineer Manufacturing for Mechanical Parts / Assembly
5.3   Manufacture Product
5.3.1   Manufacture Mechanical Parts, Assemble Mechanical Component, 

         and their Operations Log, Inspected Data
2.3.3   Record As Built Configuration

6   Operate Facility
TI-2   Review Interface with upstream activities
3.3   Execute Detail Design
TI-3   Review Interface with activities of “Integrated Manufacturing Management”
2.3.2   Define Should Build Product Structure & Configuration Item  (Should Build Configuration)
5.1   Plan Production
4   Procure Product Material
5.2   Control Shop Floor
TI-4   Terminology
TI-5   Structure of APs, and Roll and Scope of each AP for Integrated Manufacturing Technologies

TI-5-1   AP213, its Positioning, Roll and Scope, interface issue between MANDATE and Integrated Manufacturing Technologies

TI-5-2   AP224, as an input tool for Design Form Features, interface issue between Design and Integrated Manufacturing Technologies

TI-5-3   Intelligent Mechanical Views, common platform issue through Design and for Integrated Manufacturing Technologies 

TI-5-4   Review current APs, AMs, Common Resources, as SC4 asset for Integrated Manufacturing Technologies 

TI-6   Structure of Application Modules for Integrated Manufacturing Technologies 

TI-7   Roll and Scope of each Application Module
TI-8   Required Common Resources for Integrated Manufacturing Technologies

4.2.2   Management Items

MI-1   Collection of the Evidence of Industrial Needs
MI-2   Request for Industrial Participation 

MI-3   Organizational and Funding Strategy 

MI-4   Technical Harmonization Strategy 

MI-5   Capture the status, determine need for technical drawings and study how to establish the liaison with TC10 WG16 : Technical drawing
MI-6   Review the necessity and/or possibility for Revival of WG3 T6 : Draughting, for dealing with TI-5 ???

4.2.3   Procedural Preparation for “Integrated Manufacturing Technologies” PWI

PP-1   Draft the PWI Proposal for Integrated Manufacturing Technologies

PP-2   Formulate the Project Master Schedule
PP-3   Request for Participants
PP-4   Design Organization and Management Mechanism
4.3   Issues left for “Integrated Manufacturing” area

4.3.1   Technical Items

TI-1   WG10 SC4 Framework Project is asked to develop, and to be reviewed by AD-HOC WORKING SESSIONS, a high level activity model, in next version of SC4 N1167 SC4 Industrial Data Framework, requested by Issue UK-01.

TI-2   WG10 SC4 Framework Project is asked to develop, and to be reviewed by AD-HOC WORKING SESSIONS, the description of activities in conjunction with above high level activity model, in next version of SC4 N1167 SC4 Industrial Data Framework, requested by Issue UK-02.

TI-4   Terminology
TI-5   Review and coordinate with SC5 on Facility related management activities :

5.1   Plan Facility
4   Procure Facility
TI-6   Review and coordinate with SC5 on Facility related engineering activities :

3   Design Facility
5.3   Produce / Update / Rearrange Facility

4.3.2   Management Issues

<TBD : To be Determined >
4.4   Issues left for “Integrated Manufacturing Management ” area

4.4.1   Technical Items

TI-1   Review activities throughout “Integrated Manufacturing Management ”
2.3.2   Define Should Build Product Structure & Configuration Item

(Should Build Configuration)
5.1   Plan Production
4   Procure Product Material
5.2   Control Shop Floor
TI-2   Review Interface with upstream activities
2.3.1   Define Product Structure & Configuration Item  (As Designed Configuration)
3.3   Execute Detail Design
TI-3   Review Interface with activities of “Integrated Manufacturing Technologies”
3.5   Engineer Production
3.5.1   Engineer Manufacturing for Mechanical Parts / Assembly
5.3   Manufacture Product
5.3.1   Manufacture Mechanical Parts, Assemble Mechanical Component, 

                  and their Operations Log, Inspected Data
2.3.3   Record As Built Configuration

6   Operate Facility
TI-4   Terminology
4.4.2   Management Items

<TBD : To be Determined >
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