Summary of the W orkshop on Pr ocess Planning Concepts, Repr esentations and Ar chitectur es

Dr. Steven R. Ray NIST

Dr. Richard Wysk Texas A&M University

August 5-6, 1991 Texas A&M University

March 2, 1992

Summary of the W orkshop on Pr ocess Planning Concepts, Repr esentations and Ar chitectur es

Dr. Steven R. Ray NIST

Dr. Richard Wysk Texas A&M University

On August 5-6, 1991, a group of process planning researchers gathered at Texas A&M University to discuss a number of issues related to process planning. The workshop was cosponsored by the National Institute of Standards and Technology (NIST) and Texas A&M University and cochaired by Steven Ray of NIST, and Richard Wysk of Texas A&M. There were several motivations for this meeting. One was a desire to enhance the ability of academic researchers to use each other’s results. Another was to enhance communication between process planning researchers and relevant standardization committees.

A number of specific goals for the meeting were identified early on. These included a functional definition for process planning, the definition of a unified infrastructure for process planning systems, and the establishment of positions on key issues within process planning. Secondary goals were the identification of similarities and differences in process planning architectures, recognition of the value of consensus of process planning architectures to future process planning research, identification of consensus information models to support process planning.

The group defined process planning as: “Creating work instructions to realize a product or goal that meets customer requirements. A work instruction is the specification of an activity and the resources to perform the activity.” Process planning as viewed by this group is primarily in the domain of discrete manufacturing activities. After 1 1/2 days of discussion, the following positions evolved:

1. To adopt the infrastructure as shown in Figure 1.

2. To adopt the ISO TC184/SC4/WG3/P11 Process Plan Model, with extensions, for plan representation.

3. To endorse the use of the ISO Process Plan Model as a formalized view of a larger, “complete” plan formulation model which has an as yet undefined structure.

4. To adopt the STEP Model (ISO 10303), with possible extensions, for product definition input.

5. To create a forum for the exchange of process planning research information, by means of:

a) An electronic newsgroup, or mailing list, for open discussion. b) An electronic annotated bibliographic service.

2

Manufacturing Resource Model

Plan Formulation Model

Status Model (Error recovery)

STEP+ Product Model

Standard Interface to Databases

Planning Controller Process Selector

Planning Module A

Graphic Plan Editor

Feature Editor

Command / Status Interfaces

Sample Planning Modules

Databases

Planning Module B

Machine Tool Selector

Modular Planning System Infrastructure

Figure 1. This is the infrastructure adopted by the attendees of the Workshop on Process Planning Concepts, Representations and Architectures, as an integrating framework for process planning research.

ISO^{++} Plan View

March 2, 1992

c) A process planning library service.

d) An annual workshop to assess needs and progress.

6. To call for a manufacturing resource model which will enable collaborative research in process planning.

7. We see the following list of activities as candidate process planning modules within our adopted infrastructure. strategic planning execution planning process selection resource selection process design design feedback error recovery process ordering process deconfliction process optimization product interpretation process grouping equipment programming operation instruction authoring parameter specification tooling design fixture design inspection design setup requirements intermediate product descriptions stock selection

8. We anticipate the plan formulation model is likely to contain the following:

geometric relationships physical relationships situation relationships plan fragments temporal relationships metrics * efficiency * fidelity planning assumptions planning premise functional constraints manufacturing strategy materials planning strategy planning status

March 2, 1992

... to serve as a scratch pad and as an interface to other CIM activities.

The workshop was intended to create a group identity for the process planning research community. Since there is no identifiable forum dedicated to process planning research issues, the intent was to provide a mechanism to encourage the timely and free interchange of ideas and results. Other research issues requiring attention were identified in the areas of supporting technologies, standards, representation, storage and access, and implementation. It was felt by the group that there is no identifiable source currently taking responsibility for funding process planning research. The pronounced lack of funding inhibits significant progress.

March 2, 1992

Mr. Seongkyu Lee Texas A&M University 301C Zachry Engineering Center College Station, Texas 77843-3131

Mr. Mark Luce National Institute of Standards and Technology Building 220, Room A127 Gaithersburg, MD 20899

Phone: 301 975-2802 Fax: 301 258-9749 Email: luce@cme.nist.gov

Dr. Richard Mayer Knowledge Based Systems Texas A&M University College Station, Texas 77843-3131

Phone: 409 845 9363 Fax: 409 847 9005 Email: rjm0580@tamsigma.bitnet ric@guinevere.tamu.edu

Dr. Steven Ray National Institute of Standards and Technology Building 220, Room A127 Gaithersburg, MD 20899

Phone: 301 975-3524 Fax: 301 258-9749 Email: ray@cme.nist.gov

Mr. Chuck Sack United Technologies Research Center MS 129-85, 400 Main Street E. Hartford, CT 06108

Phone: 203 727 7170 Fax: 203 727 7857

Mr. Lonnie Burnett Lawrence Associates, Inc. 5100 Springfield Pike, Suite 509 Dayton, Ohio 45431

Phone: 513 254 7950 Fax: 513 254 2153 Email: burnetla%misvax@apollo.ml.wpafb.af.mil

Mr. Hyuenbo Cho Texas A&M University 309 Ball Street, #1019 College Station, Texas 77840

Phone: 409 846-9373

Dr. Placid Ferreira Department of Mechanical and Industrial Engineering University of Illinois at Urbana-Champaign 140 Mechanical Engineering Building 1206 West Green Street Urbana, IL 61801

Phone: (217) 333 0639 Fax: 217 244 6534 Email: placid@uxh.cso.uiuc.edu placid@misledl.me.uiuc.edu

Lt. Mary Gomez USAF WL/MT 1B Wright Patterson Air Force Base, Ohio 45433-6533

Phone: 513 255 7371 Fax: 513 476 4420 Email: gomezma@apollo.ml.wpafb.af.mil

Dr. Sanjay Joshi The Pennsylvania State University 207 Hammond Building University Park, PA 16802

Phone: 814 865 2108 Fax: 814 863 4745 Email: sbj@psuecl.bitnet

List of Participants

March 2, 1992

Dr. Ezat Sanii North Carolina State University Department of Industrial Engineering Campus Box 7906 Raleigh, North Carolina 27695-7906

Phone 919 515 7196 Fax: 919 515 5281 Email: sanii@eos.ncsu.edu

Mr. Jeff Sherrard Martin Marietta P.O. Box 179 Denver, CO 80201

Phone: 303 977 4142 Email: sherrard@airob.mmc.com

Dr. Vijay Tipnis Synergy International, Inc. 285 Heards Ferry Road Atlanta, GA 30328-4753

Phone: 404 851 0134 Fax: 404 851 0134

Dr. Ben Wang University of Iowa Department of Industrial Engineering Iowa City, Iowa 52242

Phone: 319 335 5938 Fax: 319 335 5777 Email: indwang1@icaen.uiowa.edu

Dr. Richard Wysk Texas A&M University Institute of Manufacturing Systems 241 Zachry Engineering Center College Station, TX 77843-3131

Phone: 409 845 5407 Fax: 409 847 9005 Email: raw4596@tamsigma.bitnet