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UTILIZATION OF AMA ~ 't 'I-, I ) 

4 '1,8 
I. Project Review for May - June 1991 

The basic objective of the research effort is to demonstrate the use of the apparel manufacturing 
architecture (AMA), developed on an earlier project, as a blueprint for implementing computer­
integrated manufacturing systems in the apparel industry. This research project is funded by the 
U.S. Defense Logistics Agency (DLA) as part of its efforts to enhance the state-of-the-art in 
apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the months of May and June 1991. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual progress 
achieved with the original time-task schedule identified in the initial project proposal. 

I. 2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the research 
investigator. 

1.3 Travel 

Drs. Jayaraman and Malhotra visited with Mr. Dan Wright of Dowling Textiles, a leading producer 
of hospital apparel products, to explore the possibility of Dowling Textiles participating in the 
project as one of the test beds for AMA. During the discussions, a few potential areas of 
application of AMA were identified. A copy of the function/dynamics model was given to Mr. 
Wright 

During a follow-up telephone conversation, it was decided that discussions (including another visit 
to Dowling) would continue in July after the plant resumed operations following the July break. 

Dr. Jayaraman made a presentation on the IDEF methodology and AMA at a workshop organized 
by DLA at Cameron Station for researchers participating in the various AAMTD projects. The 
discussions centered on how AMA could serve as the basic framewox:k and/or communication 
vehicle for~ various researchers to identify and expound their research projects. 

I 
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II. RESEARCH STATUS 

I 1.1 Research Outline 

A lxief document outlining lhe purpose of this research, the proposed role of the participating 
company in the project, and the expected benefits from the cooperative effort has been prepared; 
this document will be mailed to members of the Apparel Manuf~g Tcchnqlogy Center 
(AMTC) Steering Committee and other apparel manufacturers. After evaluating the responses 
from the companies to the proposal, two or three companies will be selected for participation in the 
project 

The AMTC manufacturing facility is also being considered as one of the demonstration sites 
because of the availability of the state-of-the-an resources at the center, and the accessibility of the 
center to T researchers and the apparel industry. 

II.2 Hewlett-Packard Manufacturing Management System 

To integrate the production facilities available at AMTC, the HP Manufacturing Management D 
(MMll) software running on HP 3000 minicomputer at the center is being customized to conform 
to the AMA. MM n is a general-purpose manufacturing management package that consists of 
modules that handle various enterprise functions such as inventoty control, manufacturing 
requirements planning, order entry, shopfloor control, purchasing, costing, and general ledger. 
The MM D modules share the enterprise data which is maintained in the TurboiMAGE network 
database on the HP3000. The work CUITently in progress involves modifying the data defmitions 
used by the MM n package to suit the specific needs of an apparel manufacturing enterprise. The 
MM D data definitions are being tailored to the specifications provided by the information model of 
AMA. The data entry screens and reports of MM n are also being customized for apparel 
manufacturing. 

The user interface and the data sets of entering and maintainin$ pan definitions in the materials 
management module were customized for apparel manufactunng. Since product changes and new 
product introductions are routine in apparel enterprises, an interface for maintaining product-related 
information has been added to the system. This interface is intended to be used by the product 
development personnel and it replaces the original interface that was designed for materials 
management personnel. New products and the materials used in their construction are now 
introduced by product development, which also maintains the design data on products through this 
interface. Once a new product is introduced into the system, the inventory control related 
infonnation is added by materials management. The system maintains information on styles and 
gannent types within a style. The lot control facility of the materials management system has been 
used to distinguish garments of different sizes within a garment type. 

Work on customizing the master production scheduling and material requirement planning modules 
is in progress. 

III. PLANS FOR NEXT MONTH 

III.l Mailing of Research Outlines 

The research outlines will be mailed to apparel companies. 
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111.2 Identification of Implementation Sites 

Work will continue on identifying potential test beds for the project. The dialogue initiated with 
Dowling Textiles will continue. 

111.3 Hewlett-Packard Manufacturing Management System · . 

Work on customizing the HP master production scheduling and matCrial req~ment planning 
modules of MM ll will continue. 
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PROBLEM SOLVING FOR APPAREL MANUFACfURERS: 

UTILIZATION OF AMA 

[. MONTIJLY PROJECI REVIEW FOR JULY. 1991 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (Dl.A) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This 
report reviews the progress made during the month of July 1991. It also outlines the work 
to be carried out in the coming month. The report provides a means of comparing the 
actual progress achieved with the original time-task schedule identified in the initial project 
proposal. 

I.l Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. 

Drs. Jayaraman and Malhotra visited Dowling Textiles, a leading producer of hospital 
apparel products, to follow-up on the earlier meeting to explore the possibility of Dowling 
Textiles partic:iparing in the proj~ct as one of the test beds for AMA Dowling was 
represented by Mr. Dan Wright (Executive Vice President), Mr. David Heuselbeck 
(President) and Mr. Vijay Shah (Vice President, Finance/Information Systems). 

The presentation began with an introduction to AMA and the IDEF methodology 
and covered the proposed mechanism of interaction and cooperation between Dowling and 
Georgia Tech on the project. Issues related to personnel and time commitments were 
discussed. Dowling was favorably inclined to the proposed collaboration which would be 
centered around the production planning function. Mr. Wright and his colleagues would 
discuss Dowling's participation and convey their decision to Dr. Jayaraman in early August. 
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II. RESEABCH STATIJS 

11.1 Research Outline 

A. brief document outlining the purpose of this research, the proposed role of the 
participating company in the project and the expected benefits from the cooperative effort 
has been prepared; this document was mailed to member companies of the Apparel 
Manufacturing Technology Center (AMTC) Steering Committee. After evaluating the 
responses from the companies to the propo~ two or three companies will be selected for 
participation in the project. 

The AMTC manufacturing facility is also being considered as one of the 
demonstration sites because of the availability of the state-of-the-an resources at the center, 
and the accessibility of the center to the researchers and the apparel industry. 

Il.l Interactions with Dowllna Textiles 

Please see section 1.3. 

11.3 Hewlett-Packard Maauracturtna Maaaaemeat System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
M~gement U (MM ll) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AM:A. MM U is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control. manufacturing requirements planning. order entry, shopfloor contro4 
purchasing, costing and general ledger. The MM II modules share the enterprise data which 
is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM n package to suit the 
specific: needs of an apparel manufacturing enterprise. The MM U data definitions are being 
tailored to the specifications provided by the information model of AMA. The data entry 
screens and reports of MM U are also being customized for apparel manufacturing. 

The user interface and the data sets of entering and maintaining pan definitions in 
the materials management module were customized for apparel manufacturing. Since 
product changes and new product introductions are routine in apparel enterprises, an 
interface for maintaining product-related information has been added to the system. This 
interface is intended to be used by the product development personnel and it replaces the 
original interface that was designed for materials management personnel New products and 
the materials used in theif construction are now introduced by product development, which 
also maintains the design data on products through this interface. Once a new product is 
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introduced into the system, the inventory control related information is added by materials 
management. The system maintains information on styles and garment types within a style. 
The lot control facility of the materials management system has been used to distinguish 
garments of different sizes within a garment type. 

Work on customizing the master production scheduling and material requirement 
planning modules of the MM II system was completed during this month. The customized 
version" of the materials management system is now ready for testing. The production 
management sub-system of the MM II system was found unsuitable for adaptation for 
apparel manufacturing. Therefore, the production control tasks will be left for the other 
available systems in the center. Work has been initiated to devise a scheme for coordinating 
the operations of MM II materials management system with the Gerber unit production 
control system. 

Ill. PLANS FOR NEXT MONTH 

111.1 Ma~tna or Research Outlines 

Depending on the interactions with Dowling and the responses to the initial round 
of mailing, another m~g to apparel companies will be considered. 

III.l ldentlftcatioa or lmplementatioa Sites 

Work will continue on identifying potential test beds for the project. The dialogue 
initiated with Dowling Textiles will continue. 

111.3 Hewlett-Packard Maauracturtna Maaaaemeat System 

Work on coordinating the operations of the HP MM U system with the Gerber Unit 
Production System will continue. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 

UTILIZATION OF AMA 

I. MON'fHLY PROJECf REVIEW FOR AVGUSL 1991 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DlA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

I.l Introduction 

The research work began in May 1991 and is being carried out in three phases. This 
report reviews the progress made during the month of August 1991. It also outlines the 
work to be carried out in the coming month. The report provides a means of comparing. 
the actual progress achieved with the original time-task schedule identified in the initial 
project proposal. 

I.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. 

I.3 Travel 

Please see Dowling Textiles in Section 11.1 below. 
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II. RESEARCH STATUS 

11.1 Dowling Textiles 

Dowling Textiles' response to the July 25th presentation on the scope and issues 
related to the research endeavor has been positive, with Mr. Dan Wright conveying 
Dowling's decision to Dr. Jayaraman. The willingness of Dowling to participate on the 
project is greatly appreciated; this decision has been communicated to Mr. Don O'Brien and 
Ms. Julie Tsao at DME/RO. 

On August 22, Dr. Jayaraman visited Dowling Textiles and met with Mr. Dan Wright, 
Mr. Vijay Shah and the two team members representing Dowling: Mr. Andrew Boyd and 
Ms. Ali Barr. Mr. Boyd is responsible for production planning at Dowling, while Ms. Barr 
is reviewing the purchasing mechanism in place at Dowling. After the introductions, Dr. 
Jayaraman spoke about the proposed mechanism of interaction and anticipated work/time 
commitments. This was followed by a fairly detailed introduction to the IDEF Methodology 
vis-a-vis AMA. The methodology was subsequently illustrated with a walk through parts of 
AMA. Towards the end of the meeting, Mr. Dan Wright sought feedback from Mr. Boyd 
and Ms. Barr on their interest in participating on the project. Both Mr. Boyd and Ms. Barf 
reiterated their interest and willingness to participate on the project. Once again, 
production planning emerged as the general target area for the proposed modeling and 
system development effort. 

On August 26, Drs. Jayaraman and Malhotra met with Mr. Boyd and Ms. Barr; Mr. 
Boyd gave a detailed account of the production planning activity at Dowling. Ms. Barr 
spoke briefly about the purchasing activity. 

11.2 Hewlett-Packard Manufacturing Manqement System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management II (MM ll) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. MM ll is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control, manufacturing requirements planning, order entry, shopfloor control, 
purchasing, costing and general ledger. The MM II modules share the enterprise data which 
is maintained in the ThrboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM II package to suit the 
specific needs of an apparel manufacturing enterprise. The MM II data definitions are being 
tailored to the specifications provided by the information model of AMA. The data entry 
screens and reports of MM II are also being customized for apparel manufacturing. 

A report on the work carried out until now is being prepared for submission to HP. 
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III. PLANS FOR NEXT MONm 

III.l Dowling Textiles Interaction 

The interaction with Dowling Textiles will proceed on a regular basis. 

III.2 Hewlett-Packard Manufacturing Management System 

Continue documenting the work carried out on the system. 

17 
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GEORGIA TECH / SOUTHERN TECH 
APPAREL MANUFACTURING TECHNOLOGY CENTER 

SEPTEMBER MONTHLY REPORT 

EXECUTIVE SUMMARY 

Outreach and Industry Uaison 

John Adams conducted an energy efficiency audit of Dowling Textile Company. The 
activity, involving two undergraduate students, identifies opportuni~ for the host company 
to achieve greater efficiency in utility costs. 

Several manufacturers were contacted and invited to special demonstrations at the AMTC 
during the following months. Demonstrations will focus on the special interests of the guests 
plus overall manufacturing innovations related to BDU and similar apparel items. 

On September 12, Carol Ring and Howard Pettigrew met with Scott Hall from Fame 
Products, Inc. Hall is investigating the advantages of the automated Reece Pocket Setter. 
Carol Ring stitched several samples on fabric furnished by Hall with the Reece Automatic 
Pocket Set Machine, Model 46. Advantages in method, quality and standard time were 
discussed. Pettigrew explained·tbe mecbanical·adaplllbility of. different- clamps for several 
styles. Hall will present these samples and information obtained as part of his justification 
for purchasing the automated equipment. 

Carol Ring and Howard Pettigrew met with Dan Dauby and Primo Quattrini of Private Line 
Group, Inc on September 17. Private Line is purchasing a CAD system for patterns and 
markers in the near future. Educational opportunities at Southern Tech involving CAD 
technology and other apparel equipment for (present and future) employees and future 
engineer resources were discussed at length. Several pieces of sewing equipment including 
the Rimoldi 406 Automatic Belt Loop and Union Special2800 E-3 J-5titch machine were 
demolistrated and discussed as possible investments for the Private Line bottom plant. 

Dr. Jayaraman conducted several meetings with Dowling Textiles throughout September. 
On September 4, a written summary of the production process was given to Dowling and 
discussions on this topic were held On September 10, Dowling detailed the purchasing 
process. On September 17, a written summary of the purchasing process was given to 
Dowling. Also, Dowling was given a time-task schedule of objectives and tasks which will 
serve as the roadmap for the project. Meetings were held with manufacturing personnel on 
September 17 and 20. 

Dr. Wayne Tmcher assisted in planning a tour of the vision research laboratory for the 
Burlington Industries Denim Division during the Bobbin Show. A letter ·of appreciation 
from Ms. Darlene Ball, Manager for Customer Support for the division and co-chairperson 



of the Apparel Research Committee Subcommittee on Research Needs, is included in the 
Notes section. 

Trade Shows and Meetinp 

AMTC presented a booth at the 1991 Bobbin Show. Traffic was excellent· Approximately 
270 show attendees requested information at the booth. In addition, most AMTC personnel 
attended the Bobbin Show. 

Highlights of the Bobbin Show this year included: voice activated motors; ergonomic work 
stations; integrated systems; computerized cutting machines for small manufacturing; 
pneumatic attachments for sewing machines; and advanced pattern development systems. 

John Adams sat as a panelist at the Apparel Research Committee Seminar: "A technology 
Briefcase: Research & Development Around the World•. The session received excellent 
presentations from Fred Golden of Fashion Institute of Technology; William Watkins of 
Veit, Inc.; Joe Off ofTextile/Oothing Technology Center; and Paul Taylor of the University 
of Hull, UK. Dan Wri&ht of Dowlina Textiles voiced that the session was the best be 
attended at the show. 

Lany Haddock and Bill Cameron attended the Apparel Education Foundation dinner in 
Atlanta on September 23. This year's honoree was Mr. Lawrence R. Pugh, Chairman and 
Chief Executive Officer of VF Corporation. This dinner raised $150,000 to benefit students 
enrolled in an apparel curriculum including Southern Tech students. 

Dr. Wayne Tmcher attended the International Textile Machinery Association (ITMA) 
exposition in Hanover, Germany from September 24-27. This is the world's largest exhibit 
of textile and related manufac:turina equipment. In 1991, ITMA had 1,300 exhibitors from 
35 countries and occupied over 2 million square meters of exlubit space. One small building 
was devoted to apparel manufacturing equipment, but this was not a major feature of the 
show. 

In connection with Eqooomic Principles, Mike Kelly presented the poster show at the 
Human Factors Society annual meeting in San Francisco, CA. 

John Bartholdi and Cwiotte Jacobs-Blecha travelled to Cameron Station to discuss their 
pending proposal with Don O'Brien and Julie Tsao. Mr. Bartboldi )ltaented the plans to 
implement the methodologies which result from this research project. 

Pilot Plot Eqalpmeat aad Systeas 

Gerber Garment Technology removed our computerized cutter and replaced it with a new 



model. 

At the Bobbin Show AMTC talked with .various vendors regarding some special pieces of 
equipment that are still needed (on consignment) to enhance the high technology in the 
BDU manufacturing demonstration lab. 

Battle Dress Uniform Production Plans 

We continue to train operators one day per week and conduct demos at least one day per 
week. Generally, demonstrations are conducted on Thursdays. Each demonstration features 
the problems and interests of an invited apparel company. The demonstrations are also 
open to the public. 

Papen Published 
I• 

No papers were reponed to be published during the month of September. However, several 
abstracts were in preparation for the coming Third Academic Apparel Research Conference 
to be held in February 1992. Also, industry interest has manifested in commercializing the 
results of the Sewin& Defects project, if prototype testing is successful 

Demonstrations aad Toun durin& Auaut, 1991 

In addition to our training activity and visiting the Bobbin Show, we were able to conduct 
several demonstrations during the month of September. 

September 12 

September 18 

September 23 

September 30 

Eight students from DeKalb Technical College came to the AMTC for 
a demonstration. 

Nineteen customers of mM were here for a Plant Applications Sales 
Seminar and participated in a demonstration. 

Connie Pfeiffer and a party of six from Wright Patterson Air Force 
Base were provided a demonstration. 

Mr. James Della Polla and Colonel Bill Meadows from DPSC led a 
group of eight for a demonstration. 

Eight students from Berry College participated in a demonstration of 
the labs. 
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Activities Scbeduled for Nat Month 

We have invited four different apparel manufacturing firms to come to AMTC during the 
month of October for special demonstrations. They have agreed to a meeting after the 
demonstration where we will discuss the trends of the industry and-exchange of information. 
This is an effort to seek guidance from the people in the industry regarding directions we 
should take in order to provide a bener service to the industry. 

AMTC Proposals Submitted for Review 

Design and Development of a Generic Architecture for Apparel Manufacturing: Support 
Other Groups That Need to Contribute or Use the Architecture (Maintenance of AMA) 
was submitted in September. 

AMTC Projects Rec:ently Funded 

There were no new projects funded durin& September. 

Onaolaa Research 

Research Project 

Gen. Architecture for Apparel Manufacturina 

Knowledae Based Framework 

Analysis of Defects Trouser ManufadW'ina 

Problem Solving for Apparel Manufacturers: 
Utilization of AMA 

Ergonomics 

Fabric Defects 

Flexible Work Groups 

Apparel Problem Solving 

Location Technologies 

4 

Princjple lnyestiaator 

Sundaresan Jayaraman 

Sundaresan Jayaraman 

Sundaresan Jayaraman 

Sundaresan Jayaraman 

Dan Ortiz 

Wayne Tmcher 

C. Jac:obs-Blecha 

Susan Shows 

Wayne Tmcher 



Economic Justification of Equipment Bill Riall 

Detailed status rePc»rts rollow. 
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GENERIC ARCHITECfURE FOR APPAREL MANUFACfURING 

I. MON'IlfLY PRQJECT REVIEW FOR SEPrEMJE& 1991 

To be successful, competitive and achieve excellence in manufacturing, the U.S. apparel 
indusuy must lead in successful use of the most advanced concepts and methods including 
Computer-Integrating Manufa~ring (OM). An important prerequisite for the successful 
implementation of CIM is an architecture of the apparel manufacturing enterprise. This 
research project is funded by the U.S. Defense Logistics A&enc:y (DlA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in July 1988 and is being carried out in three phases. This report 
reviews the progress made during the month of September, 1991. It also outlines the work 
to be carried out in the coming month. The report provides a means of comparing the 
actual progress achieved with the original time-wk schedule identified in the initial project 
proposal. 

I.l · Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Mr. Rajeev Malhotra, graduate 
stu, who completed his PhD in this area, .was the Graduate Research Assistant. 

1.3 Travel 

No travel specifically for this project was conducted during September. 
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II. BJSURCH STATIJS 

11.1 lnteP'atecl Framework ror Enterprise Moclellna (IFEM) 

Work has been continuing on the development of IFEM, a new approach to enterprise 
modeling that overcomes the shoncomings of the IDEF1 methodology and integrates the 
function, information and dynamics models of an enterprise into a single framework. 

ll.l FlDal Report 

Work on writing the Final Project Repon is in progress. 

11.3 Oripal Resean:h Task Schedule 
• • t. 

A copy of the time-wk schedule included in the original research proposal is attached. 

Ill. PUNS FOR NEXT MONTH 

111.1 Final Report 

Work will continue on finishins the Final Project Repon. 
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KNOWLEDGE BASED FRAMEWORK FOR TROUSER PROCUREMENT 

I. MONDILY PROJEcr REVIEW FOR SEmMBE& 1991 

The Depanment of Defense is the single largest consumer of apparel items in the free world 
procuring approximately $1.6 billion worth of apparel every year. The old practice of using 
sealed bid procedures and awarding contracts to the lowest bidder is giving way to Best 
Value Procurement. Such an informed and knowledge-based procurement approach would 
not only help the government but would also have an overall beneficial effect on the apparel 
industry. This research project is funded by the U.S. Defense Logistics Agency (DLA) as 
pan of its efforts to assist in the Best Value Procurement efforts. 

1.1 latrocluctioa 

The research work began in July 1988 and is being carried out in three phases, This repon 
reviews the progress made durin& the month of September, 1991. It also outlines~ work 
to be carried out in the comina month. The report provides a means of comparing the 
actual progress achieved with the original time.-wk schedule identified in the initial project 
proposal. .. 

1.2 Project Persouel 

Dr. Sundaresan Jayaraman is the Principal lnvestiptor. Dr. Howard Olson is the Research 
Investigator and Mr. Sambasivan Narayanan is the Graduate Research Assistant. 

1.3 j Travel 

No~ specifically for this project was conducted during September. 
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II. RESEARCH STADJS 

11.1 Software Delivery 

BEST Forms and BEST Software have been ready for delivery to DLA. BEST runs on an 
MS-DOS machine with 2MB of extended memory and Nexpert Object (Run-time version). 
BEST Forms require the Quattro spreadsheet program. BEST Forms are also available as 
a WordPerfect file. 

ll.l Apparel Industry Mapzlae Article oa Research Endeavor 

As a result of an article in the August 1991 issue of Apparel Industry Magazine, Ms. Kara 
Buttimer of Eagle's Eye Company in Conshohocken. P A, requested additional information 
on the project. A copy of BEST Forms has been sent to Ms. Bunimer. 

11.3 Final Report 

Work is c:ontinuina on writing the final report on the project. 

11.4 Orf&iaal Researeh Task Schedule 

A copy of the time-task schedule included in the original research proposal is attached. 

Ill. PL.ANS FOR NIXT MONDI 

The specific plans for the coming month are outlined in this section. 

111.1 Flaal Report 

Work on the final projec:t report will be continued. 
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ANALYSIS OF DEFECTS IN TROUSER MANUFACTURING 

I. MONDJLY PROJEct REVIEW FOR SEmMBE& 1991 

The production of high quality and defect-free apparel goods is a crucial necessity for 
combating imports from overseas apparel manufacturers. Products of superior quality not 
only fetch a premium price but also account for customer satisfaction and consistent 
consumer demand. Consequently, there is a need to uamine ways of reducing defects and 
improving product quality. This research project is funded by the U.S. Defense Logistics 
Agency (DI.A) as pan of its efforts to improve'the quality of-apparel-products manufactured 
in the ce>untry. 

1.1 IDtrodactloD 

The research work began in December 1988 and is bein& carried ou~ in three phases. This 
report reviews the proaress made during the month of September 1991. It also outlines the 
work to be carried out in the comina month. The report provides a means of comparing 
the ac:tual progress achieved with the original time-task schedule identified in the initial 
project proposal. 

l.l Project Persoaael 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Phiroze Dastoor is the 
Research Investigator, while Dr. Krishna Parachuru served as one until recently. Mr. K. 
Srinivasan has been the Graduate Research Assistant on the project. 

1.3 Traftl 

No ttavel specifically for this project was conducted during September. 
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II. BQURCH STADJS 

11.1 Software lmplemeatatioa or Sewtaa Defects (OD UNIX) 

The software implementation of SDAS on the UNIX operating system has been completed. 
However, addition of further details regarding packi~g and. (oldiq defects, as well as some 
trim defects may continue during the testing stage. The Xll ~d ,rapbical user interface 
has been completed. Usina this graphics front-end to SDAS allows several sessions of SDAS 
to be run on different networked machines, each communicating over TCP / IP with a 
common global Oracle database for the purpose of recording defect occurrences. This 
demonstrates a distributed processing capability, which is very important in actual shop-floor 
inspection. 

11.2 Software lmplemeatadon or Sewtaa Defects (OD DOS) 

The porting of SDAS software to DOS is complete. The system has been tested, and the 
user interface is complete. 

11.3 Database lnt.-tloa wltla FDAS and SDAS Systems (on UNIX) 

The SDAS software (written in Nexpert) bas been fully intepated with the Oracle database 
system. The SDAS + Oracle development model takes advantage of the multi-user features 
of Oracle on a UNIX computer system. and is able to collect/transmit information from/ to 
multiple sessions of the SDAS system. 

Similarly, FDAS ~·-~the Oracle database system to keep track of the defect 
data it generates. 

11.4 Databue Iateandoa wltla FDAS ud SOAS Systems (on UNIX) 

Nexpen Forms interfaces have been developed on the DOS platform, as visual front-ends 
for the two software systems. Both FDAS and SDAS DOW communicate with the Oracle 
DBMS for writiDI defect records, as already accomplished on the UNIX system. However, 
only sinlle sessions of each system can interact with a siJl&le copy of Oracle nmning on the 
same DOS computer. 

11.5 Writbal of User MuualJ 

Both user manuals are 90% complete. They outline the different ways the user can use 
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FDAS and SDAS on the DOS platform but have yet to incorporate instructions regarding 
the recording of defects data into the Oracle database (since that work has just been 
finished for both FDAS and SDAS). 

The systems share some commonality, in terms of modes of usage of their respective user 
interfaces and the protocols used to communicate with the database. However, their internal 
workings and structure are quite different. and the design and implementation information 
will be included in the project repon and not in the user manual. 

11.6 Orlpnal Researeh Task Schedule 

A copy of the time-task schedule included in the original research proposal is 
attached. ' · 

Ill. PLANS FOR NEXT MONDI 

111.1 Desip and lmplelllentatloa of SDAS (on UNIX and DOS) 

Work on further additions to the SDAS knowledge base specifically dealin& with trim 
defects (zippers, thr~ buttons. etc.) as well as folding/finishing problems will be 
continued. 
The software will also have references to some of the major fabric defects. However, this 
will 
be applicable only for defect tracking purposes, since detailed classification or analysis of 
fabric defects is taken care of by FDAS. 

lll.l Wrltln1 ot Ulll"s Muub 

The FDAS aDd SDAS user maRIJals have to be updated with information on using the 
Oracle database in taDdem with the main FDAS/SDAS software, for recording defects data. 

111.3 WridDI of tM Final Project Report 

Wi will continue on wrililla die F'mal Project ReporL 
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PROBLEM SOLVING FOR APPAREL MANUFAcnJRERS: 

UTIUZATION OF AMA 

I. MONDILY PROJEct REVIEW FOR SEPI'EMBE& 1991 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufactUring architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agencf{DLA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of September 1991. It also outlines the work 
to be carried out in the coming month. The report provides a means of coDlp81'inJ the 
actUal progress achieved with the original time·wk schedule identified in the initial project 
proposal. 

l.l Projed Penonnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research lnvestiptor. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area 
of CIM, is joining the effort as a Graduate Research Assistant. 

1.3 Travel 

Please see DowJiD& Tadles in Section D.1 below. 
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II. 8ES£ABCH STADJS 

11.1 Dowllna Tattles 

Meetings at Dowling Textiles have been continuina on a reBUiar basis. At the meeting on 
September 4th, a written summary of the production plannina process (based on the August 
26th meetina) was aiven to Mr. Andrew Boyd and Ms. Ali Barr of Dowlina. Additional 
discussions were held on the production plannina process. On September lOth, Mr. John 
Hanaar. the Dowlina Vice President responsible for Fabric Purchasina. explained the 
purchasina process in detail. A written summary of the purcbasina process was presented 
to Dowlina on September 17th. On the same day, meetinp were held with individuals 
responsible for trim procurement and marker makina & cuttina depanments, to gain an 
understandina of the existing operatio~. Another meetina was held on September 20th with, 
manufacturing personnel. · 

At the September 17th meetin& a time-task schedule outlinina the objectives of the 
endeavor and the various tasks in the project was pen to Mr. Boyd and Ms. Barr. The 
schedule was discussed and there was aeneral consensus on the scope and plan of action. 
This document will serve as the roadmap for the ~tion of the projec:c. In short, the 
progress on the project has been quite aood and AS IS modelina will commence in the 
coming month. 

ll.l Hewlett-Packard MuufacturiDI Maaapmeat System 

To intearate the production facilities available at AMTC, the HP Manufacturing 
Manqement U (MM m software runnin& on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. · · MM n is a aeneral-purpose manufacturing 
manaaement package that consists of modules that handle various enterprise functions such 
as inventory conttol, manufacturins requirements plannina. order entry, shopfloor control, 
purchasina. cosrin1 and paerallqer. The MM 0 modules share the enterprise data which 
is mabnained iD the TurboiMAGE network database on the HP3000. The work currently 
in pi'Op'ell imohes ~ the data definitions used by the MM D pac:kaae to suit the 
specific needs of an apparel manufac:turina enterprise. The MM D data definitions are being 
tailored to tbe speciflcatioas provided by the information model of AMA. The data entry 
screeDS and rePorts of MM n are also being customized for apparel manufaeturina. 

A repon on the work carried out until now is beiDa prepared for submission to HP. 
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Ill. PLANS FOR NEXT MONDI 

111.1 Dowllna Textiles 

The interaction with Dowling Textiles will proceed on a regular basis. The AS IS modeling 
of Dowling's Production Planning process will be initiated 

lll.l Hewlett-Packard Manafacturlna Manqement System 

Continue documenting th~ work carried out on the system. 
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I. 

DESIGN & DEVELOPMENT OF A SELF·STUDY COURSE FOR 

APPAREL SUPERVISORS IN TilE PRACTICAL APPUCATION OF 

ERGONOMIC PRINCIPLES 

MONDfLY PROJEct REVIEW FOB SEmMBE& 1291 

1.1 Introduction 

The primary mission of this research task is the development of a self-study course in 
applied ergonomics for supervisors in the appl:iel manufacturing environment. The purpose 
of the. effort is to create ergonomic awareness at the bands-on manufacturing level where 
physiological and psychological problems related to work station and equipment design are 
readily observed and corrected. Ergonomics can impact the workplace in the prevention of 
musculoskeletal disorders, the reduction of operator fatigue, and the improvement of 
operator adaptation to advaDc:ed manufacturing tec:bnoloJY. Corresponding manufacturing 
concerns addressed include: production. training. attrition. absenteeism. and workforce 
availability. 

The phases of the task leading up to the actual production of the course provide an 
assessment of ergonomic conditions in the conventional workplace, and an investigation of 
eraonomic concerns in advanced tec:hnoloJY apparel manufacturing respectively. Each phase 
contributes to the information base for development of the course as well as providing 
valuable information (e.g. operator anthropometric data to the ergonomic researc~ 
equipment design, and apparel manufac:turina communities). - ,... 

1.2 Project ......... 

Dan Ortiz is the Project Director. Project support·for Phase IV include: Nancy 
Davis. Research Aslodate II. Director Publications Branch; and Rae Adams, Research 
Associate L 

1.3 'l'raftl 

Mike Kelly travelled to San Franc:isc:o, CA to present the poster show at the Human Factors 
Society annual meeting. 
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II. BpURCif STATUS 

PHASE IV: DEVELOPMENT OF ERGONOMICS TRAINING MATERIALS 

The manual and video entitled "A Stitch in Time: The Supervisor's Guide to Ergonomics" 
is now available to industry. Over 95 requests for the training package (i.e., tape and/or 
manual) have been received and processed in the month of August. Seventy-five requests 
were processed in the month of September. Over 400 manuals and 345 tapes have been 
mailed out to industries and institutions across the United States and Europe and Mexico. 

A presentation of the Video and Manual was completed at the Bobbin Show. Also, a poster 
show descnbing our phase results and the purpose of the manual and video was presented 
at the Human Factors Society annual meeting in San Frandsc:o, CA. 

PHASE V: ERGONOMICS IN MODULAR MANUFAcrtJRING 

We are presently processing the data collected at Plants D and E. The carpal tunnel 
syndrome symptom survey (pain and numbness in the hands at nipt) revealed that Plant 
E (trouser manufac:turina) had a substantially areater prevalence of individuals reportina the 
symptom (over 30 percent of interviewees) than Plant D (less than 10 percent). The plant 
E results parallel the results obtained at two trouser plants in the Phase I study (more than 
thirty percent also reponed the symptom). Althoup only preliminary this findina suggests 
that between station movement may not have a positive effect on the prevalence of this crs 
symptom amona sewin& operaton. Many of the jobs in the Plant E modules require similar 
hand postures (predominantly flat press and pinch grip) and levels of repetition. 
Consequently, the only relief from the risk factors usociated with cumulative trauma 
disorders appears to be during the walk between workstations. These findings will be 
explored funher as data analysis progresses toward completion. 

III. PUNS FOR NUT MON'DI 

A return trip to Plant D to complete the workstation measures and collect additional 
comfon data from stancUna workers will be made in October. 

The "Stitch in Tuae• video will be shown at a Oemson Apparel Ergonomics Seminar 
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IN-PROCESS QUALI1Y CONTROL: FABRIC DEFECFS 

I. MON'DfLY PROJECf REVIEW FOR SEmMlER 

1.1 latroductloa 

The DLA project on In-Process Quality Control: Automatic Detection of fabric Defects 
bas completed its thinieth month of program work. The project technical management is 
under the direction of Wayne C. Tmcber, the project Principal Investigator, and the 
administrative management is under the supervision of John Adams, the AMTC program 
manager. 

l.l Project Personnel 

Wayne C. Tincher has responsibility for the overall desip of the cut part inspection 
workstation and is directing the work on color measurement of cut pans and the criteria for 
color acceptability for parts that can be sewn .toaether. He is being assisted on the project 
by Mr. Amit Kumar, graduate student in the School of Textile and Fiber Engineering. The 
development of the machine vision systems for cut part inspection is under the direction of 
Mr. Wayne Daley, Research Engineer in the Gecqia Tech Research Institute. Mr. Daley 
is being assisted by Richard Carey, research Enpneer, Marlon Moses, an Electronics 
Technician and Frank Schrorer a Student Assistant. Mr. Wiley Holcomb has responsibility 
for developing the transport system for the cut pans, daiping the take-off device, and 
overall integration of the components for the cut-part inspection demonstration unit. 

1.3 Traftl 

There was no project related travel during this month. 
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II. ..,t.. Bfm'EARCH STADJS 

11.1 Survey EDstlq TecbDOIO&f 

No work was undenaken on this phase of the project during the month. 

ll.l ldeatlly aad Dellae Detects 

Work on this phase of the project is essentially complete. 

11.3 Uptlq aad Optics Desip 

Work on this phase of the project is essentially complete. 

11.4 Test Deslp Coacepts 

Work on this phase of the project is essentially complete. 

11.5 Dnelop Macllble VIJioa AJ&oritklu 

No work was undertaken on this phase of tbe project in September. 

This phase of the project is essentially complete. 

IL 7 Ceuaa idloa ol Prool-ol.co.cept Worbtatloa 

Virtually all of the activity this past month bas been directed toward assembly of the proof­
of-coucept cut-put iDipecdoo workstation. 

All of the major equipment items are now on ordei or on band. We currently bave on band 
the area vision system and personal computer; the color measurement system and personal 
computer; the loader the pf0J1'81111D&ble lope controller; and the servo drive for the 
conveyor. The conveyor is scheduled to ship on October 25. 

An EG&:C Reticon line camera system bas been selected for the proto-type unit and orders 
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have been placed for this last component 

Detailed desiiD wo~k is continuing on the components that are being fabricated at Georgia 
Tech. including the instrument stand, the unloader, and the pallet mechanism. A line 
drawing showing the placement of the various units is given in the attached figure. The 
dotted lines in the central ponion of the lower drawing indicate the positions of the area 
camera. line camera and color measurement system with the appropriate loading and 
unloading areas of the belt to the left and riJht Construction of the frame and instrument 
mounting systems has begun. 

Ill. PUNS FOR NEXT MON'J11 

Major effort during the remainder of the project will continUe to be devoted to the 
procurement of pans and construction of the prototype workstation. 

.,.: ... . 
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~PLICABILITY OF FLEXIBLE WORK GROUP METHODS 

TO TilE MANUFACfURE OF MILITARY UTILITY TROUSERS 

I. MONTHLY PROJECT REVIEW FOR SEmMBE& 1991 

1.1 latroductloa 

The DLA project on Flexible Work Groups (FWG) has completed its twenty-fifth month 
of program work. The technical and administrative project management is under the 
supervision of Dr. Charlotte Jacobs-Blecha, the Project Director. This monthly repon is 
composed of the summary and technical reports submitted by the Project Director and 
members of the project team, and reviews the month's technical proaress as proposed in the 
Proaram Schedule. 

l.l Project Penoaael 

In addition to the Project Director, other personnel workiq on the project are as follows. 
From EDL are Richard Carey, research engineer and graduate student Steve Nichols. From 
the School of Industrial and Systems Engineerina (ISyE) are Dr. H. Donald Ratliff, Regent's. 
Professor; Dr. John Banboldi, Associate Professor; and Ph.D. student, Don Eisenstein. 

I.J Tram 

Travel was made this month by John Banholdi and Charlotte Jacobs-Blecha to Cameron 
Station to disc:uss with Don O'Brien and Julie Tsao our pending proposal The proposal has 
been accepted subject to two requested modifications reprdina implementation. These 
issues have been addressed by the project team and an associated apparel company. A 
presentation was made by John wbich explained what we have plumed to do to implement 
the metbodoloiia resuldq from this research project. Don O'Brien qreed to immediately 
prOYide a fu!Mtina extension for six months, allowing time for the modified proposal to be 
submitted, reviewed, and approved. 
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II. Bf$EABCH .STAniS 

11.1 Analjsis of FWG 

We have continued to study the coordination of workers in a flexible work group. 

1. DeceotraliJCd Copugl of Workers 

We continue to investigate the decentralized coordination of workers on a manufacturing 
line such as the TSS (Toyota Sewing System). We have previously discussed the uniform 
processor model where the d~erenc::e in speed between workers is uniform over each task. 
We have shown that if one orders the workers on the line from .slowest to fastest that the 
system converges to a stable configuration that attains the Iaraest possible production rate. 
This convergence bas been proven for only systems in which workers never need wait for 
a machine. However, our simulation bas provided experimental evidence that such a line 
converges whether or not there is a "bonleneck"' task. H suc:h behavior can be proved to 
occur for all such lines, this would mean that the line is stable and a high throughput is 
achieved even when the line is. overstaffed or the speed of workers increases uuapec:tedly. 
To fully understand these lines we need a better understandiq of when bottleaec:ks ocxur 
in such systems. With workers of different speeds a given task may be a bonleneck if 
operated by a slow worker, yet will not be a bottleneck if operated by a faster worker. We 
have some loose or sufficient conditions under which a task is a bottleneck. but we hope to 
find some tighter or necessary conditions for a task to be a bottleneck. 

2. Graphical Simulation Model 

The simulation model continues to provide insi&ht and experimental evidence for the 
behavior of the TSS line. This month in particular, throup our latest enhancements to the 
model. we were able to observe the convergence of the uniform processor model in the 
presence of a bonleoedt machine. This effort will continue as we funher examine 
bottlenecks in the uniform processor model 

3. f)nglmCDtaJign and D"'C"Wions 

We continue to doannent our results in a formal report. In partic::ular we continue our 
doauncntation of tbe Wliform processor model 

W~rk continues on the VME to close the connection$ between the user interface and the 
algorithms produced by the research on modular manufac:turina. This task is nearing 
completion. 



PROBLEM SOLVING FOR APPAREL MANUFAC11.JRERS: 

IN-PLANT ASSISTANCE 

I. MON'DfLY PROJECT UYJ1W fOR SEmMBE& 1991 

Since January 1990, the Problem Solvin& for Apparel Manufacturers project has assisted 
manufacturers in solving problems by applying advanced manufacturing technologies, 
productivity engineerins, and innovative management practices. AMTC is supponing Dl.A's 
goal to strengthen the domestic apparel indusay by helping individual companies improve 
their manufacturing capabilities. 

Ll Iatroclucdoa 

This report covers progress made during September, 1991 and outlines tasks to be 
accomplished during the coming months. It pi'OYides a means of comparing actual progress 
achieved with the original time-task schedule identified in the project proposal 

U Project Persoallll 

Gerry Doubleday and Susan Shows are co-directors of the project. Other AMTC personnel 
are participating as necessary on specific assignments. 

1.3 . Tnftl 

September travel included visits to company sites to conduct implementation tasks and to 
meet with manaaement to diJcuu implementation projects. 
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II. PBO.IECJ' S'[ADJS 

Ten diqnostic: projects have been completed, with an eleventh project underway. Three 
implementation projects are on-going. 

The project directors met with two Georgia Tech staff members who are interested in 
working on the project. Paolo Chiappina, an industrial eqineer in the Auausta regional 
office, has a background in apparel m.arwfac:turiJl&. Frank Mewborn works in the Madison 
regional office . and was previously assigned to the Trade Adjustment Assistance Center. 
Both Paolo and Frank have conducted numerous projects in apparel plants and will work 
with Gerry and Susan to identify potential contractors and conduct analysis projects. 

Independent consultants worldng with AMTC were contacted in September and advised 
about the new funding for the problem solving project. They will assist in locating potential 
contractors. 

11.1 Dlapostlc Projects 

Moka Shgcs • boot manufac:rurcr. The diagnostic: analysis for this government conttac:tor 
was completed in September. Gerry Doubleday will meet with company management next 
week to discuss sc:hedulina for the 30 man-day implementation project which will include: 

1) revision of the incentive system 
2) training for (2) industrial eQiineering tedmic:iaDS 
3) training for IEs and supervisors in performance management techniques 

Wellen Shoes· boot rpanufac;turcr. Moka Shoes is a wholly owned subsidiaJy of Wellco. 
AMTC will meet with rnanapment in October to discuss the possibility of conducting a 
di•poltic: project for Wellc:o's Nonh CaroliDa plant. 

IU I•JI•Iat.:. Projedl 

lmplementadoo projeds currently underway: 

LAT. Spgc II& er • t• lhirt manutac;mrcr. Project bas been underway since May to assist 
this firm in a plant expusioD -effort. AMTC audited equipment aDd rates, and made 
recommendations about buildina coastruc:tion, layout, and equipment selection for the new 
facility. 

rtlliminary drawiDp and specs were presented to company m.anapment in September. 
Plant layout and staflin& requirements were developed, along with a blueprint of the 
proposed building. Recommendations to invest in automated pattern making and cutting 
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equipment were also presented. The cornpu:ty president is currently reviewing the proposal 

Kym Compaqy • trpuscr manufacnuer. Implementation is nearing completion. One 
additional session of supervisory training is planned at the company's request. 

The company's president is still interested in implementing a group incentive system. but has 
other problems to address at present. Gerry Doubleday and Susan Shows will meet with 
him at his earliest convenience to discuss project costs and funding alternatives. 

The company has been receiving bidding information for pemment contracts. However, 
management advises that recent requests for bid have not matched their capabilities. 

U.S. Textiles • sweatshirt manufac;turer. AMTC made a proposal to provide funher 
assistance to the company in its efforts to secure government bids. MaDagement has not 
responded to the proposal. 

Other implementation projects scheduled to begin: 

Maid Bcsa • unifprm manyfasptrer. interested in installing modular work groups. 

Elder Hmica • hmjcry rgam,W;tyrer. wants to implement a formal product c:osdng system. 
Propou.l sent to company management in September. 

11.3 Mubtlaa Etrorta 

Marketing activities which have been on bold will beJin in October. 

III. PlANS FOR NEXT MON111 

Continue with diapnstic .llld implementation projects. 



LOCATION TECHNOLOGIES FOR APPAREL ASSEMBLY 

I. MQNDILY PBOJEC[ REVIEW FOR SEmMBE& 1991 

The work on this project has been completed and the final repon has been submitted. 

A follow-on proposal is in preparation involving application of the results of this study in 
development of two low-cost vision technologies for application in apparel manufacturing . 

.. . 
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NO~mONAL ECONOMIC JUSI'IFICATION OF EQUIPMENT 

I. MON'DILY PBOJECI' uyJEW FOB SEPI'EMBE& lftl 

1.1 Introduction 

The DLA project continuing work on nontraditional economic justification methods for 
equipment purchases bas completed its eighteenth month. The technical and administrative 
project m.anaaement is under the supervision of Dr. B. William Rial1. The objective of this 
project is to provide decision-makers in the apparel indusuy with software and training to 
improve the quality of the assessments made on equipment coasidered for purchase. 
Previous research has indicated that many of the benefits imponant to the health of apparel 
firms are not presently induded in such assessments, thus biasing the decision against 
investmenL This monthly report describes the progress made on each of the wks scheduled 
for this month. 

l.l Project Penoaael 

Personnel who have worked on the project include Dr. Bill Riall. Mr. Robert LanD. and 
graduate student apjstant Bill Shamblin. Dr. Riall was respoasible for project management 
and the development of the specifications for the software. Mr. Lann is responsible for 
developina the software and Mr. Shamblin is respoiiSible for data collection. 

1.3 Traftl 

No travel was conducted in this reportina period. 
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II. 'UEUCH STADJS 

11.1 Task I • Equlpmeat Review aad ClassUicatloa 

Equipment has been classified into 9 categories according to their function within the 
apparel plant. The software under development will provide the user with guidance in 
applying the software to each of these categories as a fint step towards economic analysis. 

Design 
Marker making 
Spreading 
Cutting 
Assembly 
finjshina 
Warehousina 

- ~ .. . . .. 

Materials handling 
Production Management 

Il.l Task II • Detelopme11t of r.co.o.Jc Perfonauce Chanctertstics or 
Eq.lpiMIIt 

Discussions with equipment manufacturers and other knowledpable persons have resulted 
in reasonably clear pictures of the interactions among most of the various functions 
performed by apparel equipment. The extent of these interactions is less than oriJinally 
anticipated. Yet to be analyzed are modular systems and production management. These 
represent two extremely c:omp1ex situations best evaluated after the basic structure of the 
software is establisbed. Additional effon is now being devoted to spec:ifyina the algorithms 
and data sources that can be used in the quantification of each of these parameters. 
Qualitative factors are beiDa deYeloped separately. 

Efforts haft beer CODCelllraCed oa quantitative evaluations usina traditional yardsticks 
(NPV, etc.) applied to items DOt traditionally quantified. 1be apeMinn of the scope of 
parameters subjected to quantification is seen as the first step towards a nontraditional 
approach. Wbere quantification is not possible. alternative structures for decision-making 
will be provided. It appears DOW that this nontraditional structure will consist of a weighted 
scoring system. The metbod used to input data into the sc:oriDa system will use some of the 
concepts of the analytical hierarchy process (AHP), ratber than use a complete AHP 
approacb. This is because of the complexity and the level of difficulty in interpreting the 
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results is greater for AHP than the typical executive is willing to suppon. 

An additional task has been identified to assist in the evaluation. Often the greatest 
benefits are in the area of new markets made possible by the capabilities of new 
technologies. Assessing the value of these benefits requires an examination of the 
markets either quantitatively or qualitatively. The new task is the development a framework 
in which the market potential assessment can be made. This assessment would then be 
incorporated into the strategic planning components of the weighted scoring system. 

11.4 Tuk IV • Software Developmeat 

The sttucture for the software h~ ~en ·~tablished ~ is fo~ the format common to 
many of the most widely used software packages available commercially today, and expected 
to be available in the future. This format was first used by Lotus and continues sreatly 
enhanced with Excel and Windows. It uses a menu bar at the top of the screen with each 
menu choice representing another submenu.or-urioa which is displayed in the area beneath 
the menu bar. This structure has the advantage of allowina the user access to the full range 
of actions available withPf,lJ IDovina ~.J~,R:~ ~~:·. , ... 

The primary elements of the menu bar and ·tfteii fUnctions are: 

Help: Provides general help on how to move throup the menu system. 
Profile: Allows the user to enter the data which will be used by all aualyses. These 

data would include, for example, the fringe benefits rates to be applied to 
labor costs, the discount rate used in the NPV calculation. and the tax rates. 

Data: Fint asks whether the user is working with an existins project, or a new 
project. A new project is .,_. .. mune and a description can be provided. 
The user is then pven the option of providing either investment data, 
operatiq ~.~.(~!-~~r.af,~~ data already entered 
Investment costs~ ~.~~c!eP. ~ .-.ment purchases aDd project 
implementation cos~· if'uiiher sul)CJfVfiiolis :are 'pnmded to assist the user in 
icleDdfyiDa tbe cost'ltemi 'Wflitlt ·may & '~le. Three of the areas often 
left out ~ lllllyses for wbicb methods of estimation are included in the 
software are tui'DOVer.COIU (i.e.. the beoe&llill.desk:tlling), inventory casu, and 
project iDtroduc:tioa costs. 

Analysis: Tbe user is asked whether a Financial or Project Scorina analysis is desired. 
If flnanciallllllysis is chosen, a sttucture is prorided in '4i4icb scenarios are 
compared and risk is usessed. The prOject scoring alternative includes ten 
categories each of which is weighted for importance by the user followed a 
scorina of each of up to five projects chosen for the analysis. 

Reporting: Allows the user to print either the input data or the analysis results. 
Files: Provides the user with 6le listin& renamina. and deletion capabilities. 
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A major revision to the planned structure of the software bas taken place. The cost 
cateaories for the various equipment types has resulted in a comprehensive list applicable 
across all equipment types. It was apparent that a tradeoff existed between how fast the 
software would work, bow complex it was to learn and use, and bow specific the cost 
categories were to each equipment type. U: as orilinally planned, a different set of data 
input and analysis screens were to be used for each of the nine equipment types identified, 
then the software would require extensive use of overlays because of the 640K RAM 
limitation in effect for all DOS machines. These overlays reduce the speed at which the 
software is operated. Also. when the costs cateaories are different for each equipment type, 
the task of learniq to use the software is ll'e&tly iDc:reased. The benefits of tailoring nine 
sub-categories of cost data would be a function of bow different the approach would be from 
one equipment type to another. The analysis bas shown a CODSiderable congruence among 
equipment types. It was therefore decided that equipment specificity in the help screens 
available to the user would capture virtually all of the benefits of a more complex system 
with a considerable savings in speed and usability. 

The software is aarrently beiDa written in Pascal. A new version of Pascal, with additional 
features and ll'eater efficiency, bas been adopted for the project. 

An exteDSive series of belp messqes are beiDa developed that can be accessed by 
bi&hli&htina the element of the software of interest at any point in the analysis. Output 
formats have been deYeloped for all but the revenue impact and scoring system reports. 

11.5 

A preliminary suucture for the ttainina bas been developed. It is anticipated that the 
trainina will require three days of intensive work with class sizes limited to U-15 persons. 
The class will be divided in 3-S teams each baviq respolllibility to aua1yze a situation and 
report their results to the dill for dilcullioa. An approKb investipted was to compose 
the teams of three penolll· from tbe same company represeJitiD& the perspectives of 
production, markeq and finance. Feedblck from the apparel c:ompuies contacted bas 
revealed that it is not feasible to expect three penom to be able to attend the tninin& from 
a sfD&Ie compuy. It doel appear feasible, however, to SUUCIUI'e the cases used in the 
analyses so dill oae of the team memben represents production interests and bas the 
productioll dasa, oae the financial, and oae the markeq 1be course qeDda. is tentatively 
established to be: 

0., 1 

Introduction and Plan for the course 
What do we wam to accomplish bere? 
How will we JO about doina this? 
What will be expected of you? 
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What can you expect of me? 

Introduction to Net Present Value 
- The irrefutable logic of NPV: 
-Why money received next year is not the same as money received today. How can they 

be made comparable? (Check textbooks for presentations & exercises/demonstrations) 
- Why is NPV such a good decision rule? 
-Why is NPV not the best decision rule? 

- Exercise 1: calculating a simple NPV 

The limitations of NPV: components of a quality decision 
- The forecasting nature of the decision process 
- Looking into the future: de.aHna with uncertainty 
- Assessina risk 
- Conductilla sensitivity analysis 
- Intangibles 
- The discou.Dt rate question 
- With vs Without: the two basic alternatives common to all investment decisions 

- Exercise 2: Applyina the logic to With vs Without to calculate a NPV 
lncorporatiJl& different perspeaives 

Comprehensive Decision-Making 
- The role of quantitative analysis 
- Tbe role of qualitata!M analysis 

Introduction to COMPASS: Gettiq started 
Ipycatmcm Cmg 
Purchases· Equipment 

llneatories 
SafhMe 

lmplemeat1tioa: Project Introduction 
TraiDiDa 
Fldlidel 
IDiepation 
Set-up ct Debugina 

Op:ratina Com 
Labor: Direct 

Indirect 
Turnover 
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Other Items: Fabric 
External 
Quality 
Supplies 
Interaction 
Aoor Space 

Revenue Summary 

Presenting an Example: Improving sewing productivity 

How to use the documentation 
- Exercise: Finding your way with Compass 

Ovemiabt Assignments (Read 1st case) 

Adjourn 

Discuss case situation: Assessing a more automated marker-makina system 
Break into groups & Conduct analysis 
Present results 

Discussion; Critique 

Lunch 

Present Case 2: Asfessina modular IIUIIlUfacturin units 
Break into aroups & Coaduc:t analysis 
Present results 

l)icmnion; Crlti"qW ' .. 

Distribute ..S IDtroduce Case 3 

Adjourn 

DayJ 

Discuss case 3 situation: Variations on the other cases used to bone analysis & presentation 
skills. 
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Break into sroups & Conduct analysis 
Present results 

Discussion; Critiqu~ 

Wrap-up & Summarize 

Complete Evaluation forms & Adjourn 

The review of additional software options. as discussed in section U.4 has delayed the 
schedule for the traiJlin&. It is now anticipated that the trainins will be conducted in March­
April. Investiptions with industry officials have indicated that a Spriug presentation would 
be more convenient for their participation. 

IlL PUNS FOR NEXT MON11f 

1be revenue analysis component will receive attention in the comins month and help-screen 
texts are anticipated to be completed next month but not intearated into the software until 
the followins month. 

.... 
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Data Accession List 

APPAREL MANUFACTURING TECHNOLOGY CENTER 

Ccdract Nmaftr: IJI..A900..8'7..0011·· 
Pemxn""Ce Period: 910901 ~ 910930 

!;; ,, 

THE UNITED STATES i>EPAima!NT oPDEFENsE 
DEFENSE'LOOJSTICS·AGENCY 



Date of visit: 9/11/91 
Scott Hall 
Plant Manager 
Fame Products 
Jaspar, GA 

Date of visit: 9/12/91 
Sherry Bryant 
Assistant Professor 
DeKalb Tech 
8 Students 

Date of visit: 9/17/91 
Mr. Dan Dauby 
Plant Manager 
Private Une Group, Inc. 
P.O. Box 580 
Bowman, GA 30624 

Date of visit 9/17/91 
Mr. Primo Quattrini 
Vice President of Mfl. 
Private UDe Group, Inc. 
Ul100 Nonh 
FrankUn, GA 30271 

Date of visit 9/17/91 
Mr. Jolm M. Redman 
Senior Economist 
U.S. Department of Apiculture 
1301 New Y ort AveDUe, NW 
Waslrinaton, DC 20005 

Date of visit: 9/18/91 
MarPe Dixon 
Project Leader 
SIEMENS 
3333 State Bridge Rd. 
Alpharetta, GA 30202 
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Date of visit: 9/18/91 
Mr. Bob A.ueedi 
IBM Tower 
Atlanta. GA 

Date of visit: 9/18/91 
Mr. Roy Hopper 
Marketing Representative 
IBM 
1201 W. Peachtree St. 
Atlanta. GA 

Date of visit: 9/18/91 
Anne Amithae 
Marketina Representative 
IBM 
1201 W. Peachtree St. 
Atlanta. GA :.. 

Date of visit: 9 I 18/91 
Dapbene Jones 
SEM 
IBM 
1201 W. Peachtree St. 
Atlanta, GA 

Date of visit: 9/18/91 
Mr. James Bon 
SEM 
IBM 
1201 W. Peachtree St. 
Atlanta, GA 

Date of visit 9/18/91 
Rochell Mcl.aiD 
SE 
IBM 
1201 W. Peachtree St. 
Adanta, GA 
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Date of Visit: 9/18/91 
Mr. Charlie Parsons 
IS 
mM 
1201 W. Peachtree St. 
Atlanta, GA 

Date of visit: 9/18/91 
Lek Torrence 
mM 
1201 W. Peachtree St. 
Atlanta, GA 

Date of visit: 9/18/91 
Mr. Barry Balint 
18M 
1201 W. Peachtree St. 
Atlanta. GA 

Date of visit: 9/18/91 
Pamela Mays 
IBM 
1201 W. Peachtree St. 
Atlanta, GA 

Date of visit: 9/18/91 
Diane Hartness 
Marketing Representative 
mM 
Albany, GA 

Date of visit: 9/18/91 
8U2zy SteYeDs 
MarkedDa RepNieatadve 
IBM 
~,GA 

Oat·: of visit: 9/18/91 
Harris Warsaw 
mM 
Albany, GA 
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Date Of visit: 9/18/91 
Cathy LeMan 
Marketing Representative 
IBM . 

Date of visit: 9/18/91 
Randy Wilson 
Analyst 
GoldiCist 
244 PerimeNr Center · .. 
Atlanta, GA 

Date of visit: 9/23/91 
Major Daniel Starford 
Operations Officer 
U.S. Army • OPSC • VO 
2800 S. 20th Street 
Philadelphia, PA 19101 

Date of visit: 9/23/91 
Scou Golthoraite 
Industrial Specialist 
DPSC·V 
2800 S. 20th Street Bid&- 13 
Phfladelphia, PA 19101 

Date of visit: 9/13/91 
Ar~ Jarrells 
Sample Maker 
USAF 
WPAFB 
Dayton. OH 45433 

Date of Yilit: 9fZJ/91 
Maria Mawaalal 
Pattern DWper 
USAF 
WPAFB 
Dayton. OH 45433 

.. . ·. -~ 
J:" ; • 
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Date of visit: 9/23/91 
Ana Haul 
Sample Maker 
USAF 
WPAFB 
Dayton. OH 45433 

Date of visit: 9/23/91 
David Lanthom 
A.F. Cothing 8 

Date of visit: 9/23/91 
Connie Pfeiffer 
Qothing Pattern Desipr 
USAF 

Date of visit: 9/23/91 
Dimitrios G. Lookoumidis 
USAF Cothing 

Date of visit: 9/23/91 
John Yourk 
Directorate of Manufacturing 
Defense Personnel Suppon Center 
2800 South 20th Street 
Philadelphia, PA 19145 

Date of visit: 9/23/91 
Frank John Viola, Jr. 
Directorate of Manufacturing 
Defense Personnel Suppon Center 
2800 South 20th Street 
Pm1ade1phia. PA 19145 

. .. 

Date of visit: 9/13/91 
Fred Taylor, VME 
Director of MaJmfacluriDI 
Defeme Persoaael Juppon Center 
2800 South 20th Street 
Philadelphia, PA 19101 
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Date of visit: 9/ZJ/91 
Joseph V. D' Ad•mo 
Industrial Specialist 
Defense Personnel· Support Center 
2800 South 20th Street 
Philadelphia. PA 19101 

Date of visit: 9/23/91 
James Della Polla 
Chief. Mgt. Engineerina 
Defense Personnel Support Center 
2800 South 20th Street . 
Philadelphia, PA 19101 

Date of visit: 9/26/91 
Bev Dinbam-5mith 
Director 
HEARTINTA 
Kinpton, Jamaica 

Date of visit: 9/26/91 
Paulette A. Rhode 
Director /Export 
Crimson Dawn Mfa. 
2 Central Avenue 
Swallowfield S 
Kinpton, Jamaica 

Date of visit: 9/26/91 
Mabel coouna 
Senior Iastructor 
James HEART Academy 
76 Marcus Y&DCIJ Dr. 
KinptoD 13. Jamefca 

Date of vili1: 9/711/91 
GloriaRuaeD 
Coosaltut/Pattem Maker 
HEART 
Kinpton, Jamaica 
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Date of visit: 9/26/91 
Paul Herdsman 
Pro~ Manager 
HEART 
Kingston. Jamaica 

Date of visit: 9/27/91 
German Estefan 
Senior General Manager 
Carvajal SA 
P.O. Box 46 
Call-Colombia, SA 

Date of visit: 9/27/91 
Jorge H. Bojanini 
Q.C. Manager 
Carvajal SA 
P.O. Box 46 
Call-Colombia, SA 
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VISITORS TO AMTC 
9/30/91 

Elizabeth Watts, M.S., CHE, IDEC 
Assistant Professor 
Berry College 
SOU Mount Berry Station 
Rome. GA 30149 

mJDENTS 

Kristina Strayton 

Stacey Powers 

Cathy Watkim 

Tracy Jinks 

Amy Summerlin 

Kim Crane 

Karen Hays 
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Program SChedules 

APPAREL MANUFACTURING TECHNOLOGY CEN1ER 

CoabiCt Number: DLA900-87.0011 
PerfOIJIWM"'! Period! 910901 - 910930 



APPAREL ADVANCED MANUFACTURING TECHNOLOGY DEMONSTRATION PROGRAM SCHEDULE 

PERIOD ENDING 9-00-91 

TASK YEAR 1 2 3 
ITEM au.w 1 2 3 4 1 2 3 4 1 2 

DEMONSTRATION PlANT 
- Eslablill'vnn • • • 
- Demonstrations l ! 

Major • • • • 
Minor • • • • 

COALITION 
- Establishment • • .. 
- Operauu~• & Maintenance • 

!TECHNOLOGY TRANSFER 
- AMIS • Pt ...... ll-.l.o. -. • 
ECONOMICS ANALYSES • • 
ADVISORY COMM. MEETINGS • • • • • 
REPORTlNG 
- Molllhly (3/qtater) • • • • • • • • • • 
- Quarterty • • • • 
- ArnJBJy • • 

4 
3 4 1 2 3 4 

• • • • • • 

• • • 
• • • • • • 
• • 

5 
1 2 

• • 

• 
• 0 

3 4 

• 
0 

0 

0 
0 

0 

0 0 

0 

SITE 
PERPETUATION 



GENERIC ARatTECTURE FOR APPAREL MANUFACTURING PROGRAM SCHEDUI..E 

PERIOD ENDING 9-30-91 

HOAT TERM TASK YEAR 1 2 

nd SU8TASK ITEM UONIH 1 2 3 4 5 e 7 8 9 10 11 12 1 2 3 4 5 e 7 8 9 10 11 12 

lHASf I FUNC110N ARCKrECI\JIE 
RNIIW lndullrtll Prldlce • • 
o.w.lop Functlonll Ard1ll8dln ~· • 
Speclblllonl 

Buld Model Md DocuniN • • . 
-T ec:N!Iclll • --· • 

PHASE I INFORMATION AROITECI\JRE 

I 

Sbty INDnnlllon In lndullry • • 
Deltllop llnrdiiiiiNonnlllon Flow • • . 
Dwllop ·~ An:hlec:Ue • • 
~ 

8uld Modll Md DocuniN • • 
Tect•*-1':"'__.. • 

PHASE• DYNAMICS~ 
Conllrucl-whal r Sc:erwtoe • • 
Nwlyai~T,.,.,_ • • 
O...lllop DyMnD Archlled&n Md • • 
SlnUile & Docwnlnl Model 
~ Gerwtc AppMII Archllecl\n • • 
Tedil**:"..._ • 



KNOWLEDGE BASED FRAMEWORK FOR TROUSER PROCUREMENT PROGRAM SCHEDULE 

PERIOD ENDING ~1 

SHORT TERM TASK YEAR 1 2 

Md SUBTASK ITEM MONTH 1 2 3 '4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 910 11 12 

PHASE I 
R8111aw P881 Reeaatc:h Elr1 • • 
Develop & Relnelndulby Q...ebii11h • • 
Coled lnb 1't1rou(ll Qllltbli18lre • • 
Alrllya R•• .. d Qu811!oiinllre 

I • • ' : ' " 
Technical .. ~ 

PHASE It 
Dewlap St&RUed Report d Cwranl • • 
Practice 

Define Addlionll Factor~ I • • 
1 .. .-act Flndlngl ~ litdulary . • • 
Develop Renldng Scheme ... 

' • • 
Tecttww :-___... • 

PHASE• 
lmplemanlllllon Progranvnklg. Debugging, • • 
Manual Oewlopmelt 

Field T eedng Md Refinement • • 
T .. "llcal ... 8Ctlll- ........ and lnatallallon 0 



ANALYSIS OF DEFECTS IN TROUSER MANUFACTURING PROGRAM SCHEOUl£ 

PERIOD ENDING 9-30-91 

I MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

IPHASEI 
t<NOWlfDGE BASE DEVELOPMENT 

llenllure ANew & Sill etlan ol Explrta • • 
Econotellc lmpKI ol Oll1ctt • • 
Clau...U.oiDIIIctl 

., • • 
Slructurtng ol Knotd1dge • • 
E...._..'Q Ortglna ol Dill eta • • 
ldlnllylng ,....._of Dlhcta • • ,_ 
Techl.al • ..._. • 

PHASE II 
ANALYSIS & SOFTWARE DEVELOPMENT 

O..afopnMIIIOI..-.w .. • 
AIWyze Olllllloew..,. RllportiM • • 
.......... So~w~M • • 
lndullly-wlde Econotnlc lmpKI • • 
O...llop.._. ....... • • 
SIILC»/fllld ..... ~ • • 
Gldw Dlltlllor a.. o.rm.a • • 
Tect.llcal ~~ • 

PHASE• 
REFINEMENT & KNOWLEDGE BASE EXTENSION 

Complall ~ O.V1Iapment • • 
CompiD SollMre ....... • • 
o.w.top Trlllr*lg Proepm 0 

CompiD &tended Olhcta Knowledge Base (Oihlr Garments) • • 
Anlllyze QlOice of Melhodology • 0 

Anal Report & Demon81rate Software Product 0 



.t . 

PROBLEM SOLVING FOR APPAREl MANUFACTURfRS: UTIUZATION Of AMA PROGRAM SQ£0Ul.£ 
Exhlbii3.6A 

PERIOD ENDHl&-30-91 

ISHORT TERM TASK 
n.-TASKITEM 1 2 3 .. 5 ti 7 8 9 10 11 12 13 14 

PHASE 1: SEL£CTION 
E.....,~~ ... 
Dwalop/DIIIrbM U...../ 

Announclmlnl 
ANew R•J!tCN8 1 ... 

lnlerlld wllh Cencldllel ---1-----
Prelenl LIIIIO Dt.A 1---

PHASE 1: ANALYSIS 
E~ Prdllem/Tuk ,_ - -
T,_/EGICIIe In NAA 
,.,.,.,. ..... Modling 1- --~ 

PHASE II: EVALUATION 
,...Sail ... --
Coll/1111'*1 ~ 
p,.._.tor Wodclhop/Semtl• 
flnll Report 

15 16 17 18 

•• •• "'V'\('" 

.-.-.-1.-.-.---- ---:ooo 



PRINCIPLES Of ERGONOMICS PROGRAM SCHEDULE 

PERIOD ENDING 9-30-91 

SHORT TERM TASK YEAR 1 2 

and SUBTASK ITEM MONTH 1 2 3 4 5 6 1 8 s 10 11 12 1 2 3 4 5 6 7 8 g 10 .11 12 

PHASE I 
L.aerabn R8VIaw & S .. Sll1cb ~ I• 
Tlllk~ I• , .. 
~ I• , .. 

Oala Collecdon I• IH 
Partom.a.,..•n~ I• IM - IH Phllel._... 

PHASE II 
Tatk~ 1 .. IN 
Plan c.ndldlle lnleNenllonl -- ~--

Hdd TeetldeMindone , .. I• 
Phalell:"'_... I• 

PHASE Ill 
O..llop c.rdt* ApprOKhel I• , .. 
Conduct Telta d AMTC , .. .. 
Phaalll I• 

PHASE IV 
ldenlly Tllllr*lg ~ 
ldenlly lnllrudlonll ApprOKhel ~--

, __ 
rt ,_ 

1-

Prepare ...... .. IM 
HoldT .. Milarlals .. :eo 
Revile Malertlls .. ec 
Pr...- Tllllr*lg Worbhop I« 

Final Report 00 



IN-PROCESS QUAUTY CONTROL: FABRIC DEFECTS PROGRAM SCHEDULE 

PERIOD ENDING 9-30-91 

SHORT TERM TASK YEAR 1 2 
in SUBTASK ITEM MONTH 1 2 3 4 5 e 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
PHASE I 

SYYey Exlldng Tedlldogy • • 
lderdy & 0e1ne o•cta • ~ 
OaMct Opdc:lll Propertlaa • • 
~ & Opdca Oaalep1 • • 
T811 DMtgn Concepl8 • • 

PHASE II 
o.v.lop Mathiue Vlaloft Algortlhrnl • • 
Oel9t 5'*'-e • • 
O.Ualop Cdor ~ Sya~em • • 
O.U alop Concephlll Model • • 
DIIIIJII & Conllruct Modl .. JI • • 
T811Modl .. • • 

PHASE• 
Aoqun Componenla • c 
A111.ntlle lliipedkln Sylaem 

' 
0 0 

T811nDimol•• 0 0 
flnll Report 0 0 



ISHORJ TERM TASK PHASE I PHASE I 

nd ltiiTAIK 1181 raomf ' 1 ~ 4 -' • J • I IG 11 12 ij ... Ul 11 17 II 11 20 21 22 -23 24 

_..._ EJMfta FWO'a .. .......... _... 
.. *Ill 

1.-. 

... of 
.. .. 

..,_of c::...nt WDdl Ml*a• 
.. *Ill 
Dlla Cal 11a t r. - -

..... FWO ............... 
MD•••·Md~ ·- -1- ..... ... ~ 
Dlllgltolll•*a**w 

I-...; -..., loco 

~···· - 000 ~ - ......... kXXl 
Dial' J .... \IME 

lpu.IIIIIM -................... 
Ia I •• 'mpln-.url 1ft 

Dlllglt DUrhM 
Dlllglt Mdlk¥11 .......... ,....,. 
Dill lAIII ... I ... - ... 000 

RIA-II Md ('f I Ilion -a... .. IIJIIIIMl 000 

~fWO ....... ........... .. , ...... - 1-

E,r.,.lrla Md Ollur allan 000 000 000 
Dlla Ollllall• 000 

..... -..... 000 000 



APPAREL PR08lEM SOLVING PROGRAM SCHEDULE 
Exhlbll3. 7A 

PERIOD ENDING 9-30-91 

SHORT TERM TASK and SUBTASK I MONTH 1 2 3 4 5 6 7 8 9 10 11 12 
PHASE I 

Ett.tJIIh BlglhMy Requnmn I• 
o.wlop T.-gll ~Uit 

, __ 
---

Oewlop Promodonll U..U. 
DllbbM ......... -- ........ 

, __ 
--

fomUIIe ANilylll Mllhodc6oglll 
T .......,~..., tnleMiwa wllh Polenllll CllerU 

PHASEM 
VIlli POiendll CllerU --
Condutt :...:.-tor Slheled flrml -- ........ --

PHASEMI 
flnlllze ~ Pacbgee .. 
Begin~ oteon.--wllh ----
eompeted~ 

13 

CondnueAdcllblll~/~ -- .......... 

-. 

14 15 16 17 ~ 19 20 21 22 23 24 

- ·- .......... -- -- --

Jl '}(" Jl Jl 

.......... -- - I"" -- --



LOCATION TECHNOLOGIES FOR APPAREL ASSEMBLY PROGRAM SCHEDULE 
Exhibit 4.0 A 

PEROO ENDING 9-30-91 

SHORT TERM TASK 7 MONTHS 
ant SUBTASK ITEM .. 1 2 3 4 5 6 7 8 

-
. 

Selection d Garmalls ::- .. 
Estatllish Manl.lacUing ~ .. .. .. .. 
Review e:urren Methods .. .. .. ' 

Review Avalabte Localion fechi1ologils .. .. .. .. 
Idee lily Most Useful Techt1Qiogy ~ .. .. .. 
Prepare Final Report .. .. 



Notes 



............... 

Dr. Wayne Dale,. 
Geor1ia Inatitute of Technolol,. 
School of Textile and Fiber Enlineerinl 
Atlanta, GA 30332 

Dear wa,.ne: 

• 
A d~on of lurtington lnduat 

Olvilion Offlcn 

" · O. loa 21207 
Qf'MMboro. N. C. 27~20 

October 3, 1991 

Man7 thank• for apendinl tiae with ua laat Thurada,. to deacribe 
,.our work on Viaion Inapection. We appreciate Dr. Tincher aakiDI 
the arran1eaenta. 

We are ver,. intereated in followinl the proareaa of thia work and 
would like to viait Southern Tech when the aodule ia coaplete and 
inatalled there. 

The work 70u have done 1• a 1iant atep forward in thia arena and w 
hope it will lead to a full width fabric inapection .,.atea in the 
future. 

If we can be of &DT aaaiatance in 7our efforta pleaae contact ••· 

DLB/wb 

Sincerel7, 
ll 

. v 
Darlene Ball, Manaaer 
Cuatoaer Support 

cc: D• Va .. a 9tncher - Geor11a Inatitute of Tecbnolol,. 
Mr. Bill Bunter - BurliDiton Induatriea/Nooreavilla, NC 
Mr. Van Knox - Burlincton Induatriea/Mooreaville, NC 
Mr. Pr7or Millner - Burlin1ton Induatriea/Nooreaville, NC 
Mr. Nathan Sandefur - Burlinaton Induatriea/Mooreaville, NC 
Mr. Jia Slalle - BurliDiton Induatriea/Mooreaville, NC 
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PROBLEM SOLVING FOR APPAREL MANUFACilJRERS: 
UTIUZATION OF AMA 

I. MONDILY PBO.IECI REVIEW FO. OCTQBE& 1991 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DI..A) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 lntroclactlon 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of October 1991. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

1.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area 
of CIM, is joining the effort as a Graduate Research Assistant. 

1.3 Travel 

Dr. Jayaraman met with Mr. Don O'Brien and Ms. Julie Tsao of DLA/DMERO in 
Philadelphia and briefed them on the status of the research effo~ in particular the ongoing 
work with Dowling Textiles. 

Also, please see Dowling Textiles in Section ll.1 below. 

u 



II. BFSUIQI STADlS 

11.1 DowliDg Textiles 

Based on the input received at meetings with Dowling personnel, a preliminary version of 
the AS IS model of Dowling's planning and purchasing functions was created using the 
IDEF methodology. At a subsequent meeting with Mr. Andrew Boyd and Ms. Ali Barr of 
Dowling, the model was reviewed and areas for modification were identified. Since then, 
the model has undergone substantial changes during several discussions and revisions by the 
Georgia Tech team. The refined AS IS model has been sent to Dowling for review. The 
research effort is proceeding according to the plans laid out earlier. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. Ms. Zhou, Mr. Srinivasan and Dr. 
Jayaraman visited Dowling for interactions with personnel responsible for shop-floor 
operations. Dowling has furnished information on several garments which will be used in 
the study. One objective behind this effort is to investigate opportunities for computer 
assistance in the operation of the shop-floor at Dowling. 

ll.l Hewlett-Packard Manufacturing Manaaemeat System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management n (MM D) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA MM D is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control, manufacturing requirements planning, order entry, shop-floor control, 
purchasing, costing and general ledger. The MM n modules share the enterprise data which 
is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM n package to suit the 
specific needs of an apparel manufacturing enterprise. 1be MM n data definitions are being 
tailored to the specifications provided by the information model of AMA The data entry 
screens and reports of MM U are also being aJStomized for apparel manufacturing. 

A report on the work carried out until now is being prepared for submission to HP. 

Ill. PUNS FOB NEXT MONDI 

JILl DowliDa Tatiles 

The interaction with Dowling Textiles will proceed on a regular basis. The results from a 
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review of the AS IS model of Dowling's Production Planning process will be used to refine 
the AS IS model and to initiate TO BE modeling with the help of AMA. 

III.l Hewlett-Packard MuDfac:tarln& MaJaaae-e11t Syste• 

Continue documenting the work carried out on the system. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

L MONTIJLY PROJECT UYJEW FOR NOVEMJIE& 1991 

The basic objective of the research effon is to demoastrat.e the use of the app~rel manufacturing 
architec:t~R (AMA), developed on an earlier projcct9 u a blueprint for implementin& computer­
incelflll:d manufiC1Urina systems in the apparel industry. This research project is fuDded by the 
U.S. Defeue LoaiJtics Aprw;y (DLA) u put of its efforts to enhance the swe«-abe-an in 
apparel manufacturing. 

Ll IJdroductioa 

The resean:h work bepn in May 1991 and is bein& carried out in three pbues. This repOrt 
reviews the propcss made durina the month of NOYember 1991. It abo outlines the wort to be · 
carried out in the comin& month. The report provides a means of comparina the actual proaress 
achieved widl lhe original time-wk schedule identified in lhe initial project proposal. 

u Project~ 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Ma1hotta is the Research 
Inves1ip10r. Mr. K. SriniVUID, gnduace student working on his PbD. in the area of CIM, has 
joined the effort u a Gradua&e Research Assistant. 

1.3 Travel 

Nooe specifkally for dliJ project. At the AAMA/AR.C Conference held in Adanta. Dr. 
Jayanman met with Mr. Dan Wript of Dowlina Textiles and dilcussed the propea on the work: 
bein& carried out in collaboralion with Dowlina. Mr. Wright exprened his ~ with the 
effon 10-dale. 

Also, pleue see Dow lin& Textiles in Section ll.1 below. 
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o. '"ARCH STADJS 

n.t DowUDa Tatilel 

A few additional comments were received fnxD Mr. Andrew Boyd and MI. Ali Barr of Dowling 
on the refiDcd AS IS model sent 10 Dowlina lut month. Theae chanpa ba~ siDcc been 
iDoorpon!ecl into the model. The research effort is proceedingiCCOI'Cting to the plana laid out 
eulie:r. 

At the 1ut meetina of tbe project ~eam at Dowling. tbe objectives fCll' the 10 BE model were set 
Tbele are 10 reduce the lead time in delivering prmenu and 10 make the purcbuinaiCtivity less 
depelldeot OD fOI'eCUtinJ. Cunaldy, the analysis of the planDing and purchuinJ fuoctions is 
being cmiecl out using the AS IS model 10 delamiDe the feasibility of the TO BE model 
objecti~a. Ms. Ali Bur is studying the purcbue order records of the put year 10 obtain an 
estimale of realistic fabric delivery times. Mr. Andrew Boyd is analyzing the put factory crdcn 
fQI' ~nds in types of goods CJr'dcred which could help in better understanding the finished fabric 
requirements. 

Ms. Yin Zbou. IDOtber of Dr. Jayuaman's p11d•w"' siUdents. is studyina the ~floor 
operalioDs u Dowling u pan of her M.S. thesis. Dowling fumisbed ldditioDal information on 
the sbop-floCll' operariona which is beina used by MI. 2hou in her work. One objecti~ behind 
this effort is 10 in~stiprc opportunities for computer usistance in shop-floor operalions at 
Dowling. 

D.l HewleU·Packard Manufaduriaa MaDqement System 

To in~egraae the productioo flcilities available at AMTC. the HP ManufiCtllring Manaaement U 
(MM m software running oo HP 3000 minicomputer at tbe center is beiDa customixd to 
conform 10 the AMA. MM n is a general-purpose manufiCtllrin& manaFJat pac:k•ge that 
consists of modules that biDdle various enlaprise funcliona such u in~ntory coottol, 
manufiCtllrin& requiremalts pllllning. order entry. shop-floor conttol, purcbuing. costing and 
general lcdpl'. Tbe MM n modules share the enterprix data which is maint~ined in the 
TurboiMAGE Detwodt detthtse on the HP3000. Tbe work currently in progress involves 
modifyin&lbe dMa definitions used by the MM U package to suit tbe specific needs of an apparel 
manufacturilla ea1Crpri1e. Tbe MM n data definitions are being tailored to the specifications 
provided by die iDformalioa model of AMA. The data entry screens and reportS of MM n are 
also beina customized for apparel manufiCtUring. 

The initial draft of the report covering the work carried out has been pepaRd. 

IS 



ID. PLANS FOB NEXT MONDJ 

m.t DowUna Tatiles 
. 

Work on the Dowling TO BE arcbi~ vis-a-vis AMA will be initiated. 

ID.l Hewteu-Pacbrd Maaufacturbaa Manapmeat Sys~em 

Review tbe initial dnft of the report fer HP. 

/ 

' 
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PROBLEM SOLVING FOR APPAREL MANUfACTUilERS: 
UTILIZATION OF AMA 

L MON111LY P&OJI.Cf 'mEW FOR DRCQ!Bp lftl 
. 

The basic objective of the research effort is to demoastrate the use of the apparel 
mam•factu.rina architecture (AMA), developed on an earlier project. as a blueprint for 
implementina computer-integrated manufaduriDa systems in the apparel industry. This 
research project is funded by the U.S. Defense Loaistics Agency (DlA) as pan of its efforts 
to enhaQM the state-of-the-art in apparel manufadurina. 

The research work bepn in May 1991 and is being carried out in three phases. This report 
reviews tbe progress made duriDs the month of Dece~ 1991. It also outliDea tbe work 
to be carried out in tbe c:omina month. The report prOYides a means of compuiDa the 
actual progress achieved with tbe original time-task schedule identified in the initial project 
proposaL 

u Project Penouel 

Dr. Sundaresan Jayaraman is the Principal Investiptor. Dr. Rajeev Malbotra is the 
Resean:b Investiptor. Mr.IC. Srinivlsan, graduate student workiDa on his Ph.D. in the area 
of CIM, bu joiDed the effort u a Graduate Research Assistant. Ms. Yin Zbou is another 
Graduate Research Assistant ·on the project. 

1.3 Traftl 

Please see Dow1iJ11 Tatila in Section D.l below. 
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IL rp••CH STA11JS 

ILl 0Gw1i11a TntiiM 

At the November meetiDg of the project team at Dowlin& the objectives for the TO BE 
model were set These are to reduce the lead time in deliveriq prments 8Dd to make the 
purcbasiDg activity less dependent on forecasting. 

The initial version of the TO BE Information model for the integrated production planning 
system bas been developed. This model wu subsequently discussed with Dowling team 
members. Further review of the model and comments from Dowling are awaited. 

Tbe data on purcbaae orders, delivery times 8Dd factory order treDds have been collected 
and analyzed to determine if fabric procurement in the TO BE system could be carried out 
without forecasq The results of the analysis will be reflected in the TO BE function 
model to be deftloped in the future. 

Ms. Y'm Zbou, aaother of Dr. Jayaraman's graduate students, is studyiua the sbop-ftoor 
operatiODS at Dowling as part of her M.S. thesis. She bas been developiua sjnpll1tion 
models of the shop-ftoc)r operadoas using Dowliq's data. One objective behind tbis effort 
is to investipte opportunities for computer assistance in shop-Door operatioas at Dowling. 

To integrate the production facilities available at AMTC, the HP MaDufacturing 
MaDqement D (MM D) software nJDning on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. MM D is a general-purpose IDIIIUfacturing 
manapment peckap that coosists of modules that baDdle various enterprise functions such 
as inventory control, IDimdac:turiD& requirements pl•nnin& order entry, sbop-floor control, 
purcbasiDa. c:ostiDa aud pneralledaer. 1be MM D modules sbare the enterprise data which 
is majnWnecl in the TurboiMAOE aetwork database on the HP3000. The work currently 
in propau hwotlel iiiOCiifJial the data definitioas used by the MMD pvkaae to suit the 
specific ueedl of aa .,...eaiDallllflcturiD enterprise. The MM D data defiDitions are being 
tailored to die apeciftcad0111 prorided by the information model of AMA. The data entry 
scree• aDd repons of MM D are also beiDg customized for appareliDIDllflduriD&. 

A review of the initial draft of the repon covering the wort carried out bas commenced. 

12 



IlL "M' roa NEXT MON'DI 

Wort on the ·Dowlins TO BE architecture vis-a-vis AMA will be continued. 

Continue review of the report draft for HP. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
. UTILIZATION OF AMA 

I. MONDILY PROJEC[ REVIEW FOR JANUARY. 1992 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (Dl.A) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introdactioa 

The research work began in May 1991 and is being cairled out in three phases. This report 
reviews· the progress made during the month of January 1992. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

I.l Project Penouel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area 
of CIM, has joined the effort as a Graduate Research Assistant. Ms. Yin Zhou is another 
Graduate Research Assistant on the project. 

1.3 Travel 

Please see Dowlinl Textiles in Section 11.1 below. 
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II. RESEABCH STATUS 

11.1 Dowlina Textiles 

The TO BE information model (for integrated planning ana purchasing) for Dowling 
Textiles was presented to Dowling at a meeting held during the month. During the 
discussion of the model, a few areas for modification were identified. These changes are 
currently being incorporated into the model. The major objectives behind the TO BE 
model are to reduce the lead time in delivering garments and to make the purchasing 
activity less dependent on forecasting. 

Discussions were also held on the presentation at the uPcc>ming Academic Apparel 
Researchers Conference. A preliminary outline has been developed. 

Ms. Y~n Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. She has been developing simulation 
models of the shop-floor operations using Dowling's data. One objective behind this effort 
is to investigate opportunities for computer assistance in shop-floor operations at Dowling. 
During the visit to Dowling, time was also spent on the shop-floor to study the operations 
and to obtain additional data for the work. 

11.2 Paper for the Academic Apparel Resean:bers Conference 

Dr. Jayaraman wrote the paper for the upcoming Academic Apparel Researchers 
Conference and circulated it to the team members. After review and approval of Dowling, 
the paper was submitted to MTIAC. 

11.3 Hewlett-Packard Manufacturiaa Maaagement System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management n (MM ll) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA MM ll is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control, manufacturing requirements planning, order entry, shop-floor control, 
purchasing, costing and general ledger. The MM n modules ·share the enterprise data which 
is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM n package to suit the 
specific needs of an apparel manufacturing enterprise. The MM n data definitions are being 
tailored to the specifications provided by the information model of AMA The data entry 
screens and reports of MM n are also being customized for apparel manufacturing. 

12 



A review of the initial draft of the report covering the work carried out is in progress. 

Ill. PI..ANS FOR NEXT MONTII 

111.1 Dowllna Textiles 

Work on the Dowling TO BE architecture vis-a-vis AMA will be continued. Continue work 
on the shop-floor simulation and analysis. 

111.2 Hewlett-Packard Manuracturina Manaaement System 

Continue review of the report draft for HP. 

111.3 Academic Apparel Researcben Conference 

Prepare for a· presentation at the upcoming AARC Conference in Marietta, Georgia. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: UTIUZATION OF AMA PROGRAM SCHEDULE 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTHLY PROJECT REVIEW FOR FEBRUARY, 1292 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DlA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reViews the progress made during the month of February 1992. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial prqject . 
proposal. · 

I.l Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area 
of CIM, has joined the effort as a Graduate Research Assistant. Ms. Yin Zhou is another 
Graduate Research Assistant on the project. 

1.3 Travel 

Please see Dowling Textiles in Section Ill below. 
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II. RESEABCH STADJS 

11.1 Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. 

Discussions were held on the presentations for the Academic Apparel Researchers 
Conference. At the Conference, Dr. Jayaraman outlined the project scope and activities 
carried out to-date. Ms. Ali Barr and Mr. Andrew Boyd (from Dowling Textiles) presented 
Dowling's perspective on the project and discussed the benefits to the organization from the 
effort. Later in the afternoon, the prototype information system (based on the modeling 
efforts) was demonstrated to visitors during the Plant Tour of AMTC. The prototype 
information system is nearly complete. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-poor 
operations at Dowling as part of her M.S. thesis. She has been developing simulation 
models of the shop-floor operations using Dowling's data. One objective behind this effort 
is to investigate opportunities for computer assistance in shop-floor operations at Dowling. 
During the visit to Dowling, time was also spent on the shop-floor to study the operations 
and to obtain additional data for the work. 

11.2 Hewlett-Packard Manuracturln1 Management System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management ll (MM ll) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. MM II is a general-purpos~ manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control, manufacturing requirements planning, order entry, shop-floor control, 
purchasing, costing and general ledger. The MM II modules share the enterprise data which 
is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM ll package to suit ·the 
specific needs of an apparel manufacturing enterprise. The MM II data definitions are being 
tailored to the specifications. proVided by the information model of AMA. The data entry 
screens and reports of MM n are also being customized for apparel manufactu~ng. 

A review of the initial draft of the report covering the work carried out is in progress. 
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III. PI..ANS FOR NEXT MONTH 

111.1 Dowling Textiles 

Develop a plan to implement the prototype planning and purchasing information system at 
Dowling. Continue work on the shop-floor simulation and analysis. 

111.2 Hewlett-Packard Manufacturing Management System 

Continue review of the report ~raft for HP. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: UTIUZATION OF AMA PROGRAM SCHEDULE 
Exhibit 3.6A 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTIJLY PRQJECT REVIEW FOR MABCH. 1991 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DlA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of March 1992. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

1.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Dr. Rajeev Malhotra is the 
Research Investigator. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area 
of CIM, has joined the effort as a Graduate Research Assistant. Ms. Yin Zhou is another 
Graduate Research Assistant on the project. 

1.3 Travel 

Please see Dowling Textiles in Section 11.1 below. 
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II. RESEARCH STATUS 

11.1 Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. 

A prototype information system based on the TO BE Information model has been 
developed using SOL forms and Oracle database. The system was demonstrated at Dowling 
to Ms. Ali Barr and Mr. Andrew Boyd. A user guide to accompany the information system 
has also been written. This system will be installed at Dowling for use and evaluation by 
Dowling personnel. Based on the input, the system will be modified to suit Dowling's needs. 

During the visit to Dowling, the research team got a brief demonstration of the software 
system (running on the AS/ 400) recently acquired by Dowling. The possibility of using the 
TO BE Information model to customize the newly acquired software was also discussed. 
Dowling management will investigate this issue further. H the customization is undertaken, 
the utility of the architectural approach to information systems development will be further 
demonstrated. · 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. She has been developing simulation 
models of the shop-floor operations using Dowling's data. One objective behind this effort 
is to investigate opportunities for computer assistance in shop-floor operations at Dowling. 
During the visit to Dowling, time was also spent on the shop-floor to study the operations 
and to obtain additional data for the work. 

11.2 Hewlett-Packard Manuracturing Management System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management II (MM II) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. MM II is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory contro~ manufacturing requirements planning, order entry, shop-floor control, 
purchasing, costing and general ledger. The MM II modules share the enterprise data which 
is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM II package to suit the 
specific needs of an apparel manufacturing enterprise. The MM II data definitions are being 
tailored to the specifications provided by the infonnation model of AMA. The data entry 
screens and reports of MM II are also being customized for apparel manufacturing. 
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A review of the initial draft of the report covering the work carried out is in progress. 

III.3 Interactions with Bassett-Walker 

Based on the information banded out at the February AAMA/ ARC meeting, an inquiry was 
received from Bassett-Walker on the research effort. The models along with the 
appropriate literature have been sent to Bassett-Walker. 

III. PLANS FOR NEXT MONTH 

III.l Dowling Textiles 

Implement the prototype planning and purchasing information system at Dowling. Continue 
work on the shop-floor simulation and analysis. 

III.2 Hewlett-Packard Manufacturing Management System 

Continue review of the report draft for HP. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: UTIUZATION OF AMA PROGRAM SCHEDULE 
Exhibit 3.6A 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTHLY PROJECf REVIEW FOR APRIL. 1992 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DLA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of April 1992. It also outlines the work to be 
carried out in the corning month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

1.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. On April 1st, Dr. Rajeev Malhotra, 
the research investigator on the project, joined United Parcel Service as a Systems Design 
Engineer. Mr. K. Srinivasan, graduate student working on his Ph.D. in the area of CIM, has 
joined the effort as a Graduate Research Assistant. Ms. Yin Zhou is another Graduate 
Research Assistant on ~e project. 

1.3 Travel 

Please see Dowling Textiles in Section 11.1 below. 
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II. RESEARCH STATUS 

11.1 Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. A prototype information 
system based on the TO BE Information model has been developed using SQL forms and 
Oracle database. The system was demonstrated at Dowling to Ms. Ali Barr and Mr. 
Andrew Boyd. A user guide to accompany the information system has also been written. 

This system has been installed at Dowling for use and evaluation by Dowling personnel. 
Based on the input, the system will be modified to suit Dowling's needs. However, due to 
excessive commitments at work, the Dowling team members have not had the time to 
evaluate the system. Of course, this is understandable since their primary objective is to 
meet their organization's goals. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. She has been developing simulation 
models of the shop-floor operations using Dowling's data. One objective behind this effort 
is to investigate opportunities for computer assistance in shop-floor operations at Dowling. 

11.2 Annual Contract Briefing 

The Annual Contract Briefing (ACB) for the project was held at the demonstration center 
on Southern Tech Campus. A poster on the project was presented by Mr. Srinivasan and 
Dr. Jayaraman. A few participants evinced interest in the work. At the ACB, Dr. 
Jayaraman spoke with Mr. Dan Wright and Mr. Vijay Shah (both of Dowling) about the 
status of the project and sought their views. Both had positive comments on the work and 
its benefits to Dowling. 

11.3 Hewlett-Packard Manufacturing Management System 

To integrate the production facilities available at AMTC, the HP Manufacturing 
Management II (MM II) software running on HP 3000 minicomputer at the center is being 
customized to conform to the AMA. MM II is a general-purpose manufacturing 
management package that consists of modules that handle various enterprise functions such 
as inventory control, manufacturing requirements planning, order entry, shop-floor control, 
purchasing, costing and general ledger. The MM II modules share the enterprise data which 
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is maintained in the TurboiMAGE network database on the HP3000. The work currently 
in progress involves modifying the data definitions used by the MM II package to suit the 
specific needs of an apparel manufacturing enterprise. The MM II data definitions are being 
tailored to the specifications provided by the information model of AMA. The data entry 
screens and reports of MM II are also being customized for apparel manufacturing. 

A review of the initial draft of the report covering the work carried out is in progress. 

III. PLANS FOR NEXT MONTH 

111.1 Dowling Textiles , 

Seek input from Dowling on the prototype planning and purchasing information system 
installed there. Continue work on the shop-floor simulation and analysis. 

111.2 Hewlett-Packard Manufacturing Management System 

Continue review of the report draft for HP. 

111.3 Seek Another Project Participant 

Begin efforts to find another partner for the project. 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: UTIUZATION OF AMA PROGRAM SCHEDULE 

PERIOD ENDING 4/30/92 
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Analysis and Modeling ... eoo 000 000 000 000 

PHASE Ill : EVALUATION 
Review Solution 000 000 
Cost/ Benefit Analysis 000 000 000 
Prepare for Workshop/Seminar 000 000 
Final Report 000 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTHLY PROJECT REVIEW FOR MAY. 1992 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DLA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

I.l Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of May 1992. It also outlines the work to be 
carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

I.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Mr. K. Srinivasan, graduate 
student working on his Ph.D. in the area of CIM, is the Graduate Research Assistant. Ms. 
Yin Zhou is another Graduate Research Assistant on the project. 

I.J Travel 

No travel occurred specifically for this project during May. 
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II. RESEARCH STATUS 

11.1 Current Monthly Activity 

Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. A prototype information 
system based on the TO BE Information model has been developed using SQL forms and 
Oracle database. The system was demonstrated at Dowling to Ms. Ali Barr and Mr. 
Andrew· Boyd. A user guide to accompany the information system has also been written. 

This system has been installed at Dowling for use and evaluation by Dowling personnel. 
Based on the input, the system will be modified to suit Dowling's needs. Unfortunately, 
Dowling personnel couldn't find time to evaluate the system. Dr. Jayaraman spoke to Ms. 
Ali Barr and she explained the time constraints and said that they would try to work on the 
system in the very near future. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. She has been developing simulation 
models of the shop-floor operations using Dowling's data. Several modular cells have been 
simulated for the various product lines. One objective behind this effort is to investigate 
opportunities for computer assistance in shop-floor operations at Dowling. 

Additional Participant 

Dr. Jayaraman met with Mr. John Adams and explored opportunities for a second partner 
on the project. Mr. Adams will tal~ to Mr. Roy Terry of Terry Manufacturing and seek 
their participation on the project. 

III. PUNS FOR NEXT MONTH 

111.1 Dowling Textiles 

Seek input from Dowling on the prototype planning and purchasing information system 
installed there. Visit Dowling to review the results of the shop-floor simulation and analysis. 
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111.2 Another Project Participant 

Continue efforts to find another partner for the project. 
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UTILIZATION OF AMA PROGRAM SCHEDULE 
E-27-618 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTHLY PROJECf REVIEW FOR JUNE. 1992 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DLA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

1.1 Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of June 1992. It also outlines the work to be 
carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

1.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Mr. K. Srinivasan, graduate 
student working on his Ph.D. in the area of CIM, is the Graduate Research Assistant. Ms. 
Yin Zhou is another Graduate Research Assistant on the project. 

1.3 Travel 

The project team visited Dowling Textiles. For details please see 11.1 .below. 
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II. RESEARCH STAIUS 

11.1 Current Monthly Activity 

Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. A prototype information 
system based on the TO BE Information model has been developed using SQL forms and 
Oracle database. The system was demonstrated at Dowling to Ms. Ali Barr and Mr. 
Andrew Boyd. A user guide to accompany the information system has also been written. 

This system has been installed at Dowling for use and evaluation by Dowling personnel. 
Based on the input, the system will be modified to suit Dowling's needs. Ms. Ali Barr found 
time to play with the system and she bad a few questions. During the visit to Dowling, these 
questions were addressed by the project team and there was a follow-up conversation with 
Ms. Barr. Unfortunately, Dowling personnel haven't been able to devote adequate time to 
evaluate the system. This is causing a delay in reaching a closure on the effort at Dowling. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. One objective behind this effort is to 
investigate opportunities for computer assistance in shop-floor operations at Dowling. Ms. 
Zhou has been developing simulation models of the shop-floor operations using Dowling's 
data. Several modular cells have been simulated for the various product lines. At the 
meeting held at Dowling Textiles, the models were reviewed and several questions were 
answered by Mr. Mike Justice, the Plant Manager. 

Terry Manufacturing: Additional Participant 

Mr. John Adams spoke to Mr. Roy Terry of Terry Manufacturing, a major defense 
contractor, about their participation in the project. Information on AMA and the write-up 
on the project were mailed to Terry. Mr. Terry has since agreed to participate in the effort. 
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III. PLANS FOR NEXT MONTH 

III.l Dowling Textiles 

Seek input from Dowling on the prototype planning and purchasing information system 
installed there. Visit Dowling as necessary. 

III.2 Initial Meeting at Terry Manufacturing 

Schedule the initial meeting with Terry Manufacturing to explain the scope of the effort and 
to initiate discussions on the selection of a target area for the utilization of AMA. 
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UTILIZATION OF AMA PROGRAM SCHEDULE 
E-27-618 

PERIOD ENDING 6/30/92 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

MONTHLY PRQ JECf REVIEW FOR J ULY. 1992 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DLA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

I.l Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of July 1992. lt also outlines the work to be 
carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

I.2 Proj ect Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Mr. K. Srinivasan, graduate 
student working on his Ph.D. in the area of CIM, is the Graduate Research Assistant. Ms. 
Yin Zhou is another Graduate Research Assistant on the project. 

I.3 Travel 

Dr. Jayaraman and Mr. John Adams, AMTC Director, visited Terry Manufacturing, 
Roanoke, AL. For details please see 11.2 below. 
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II. RESEARCH STATUS 

11.1 Current Monthly Activity 

Dowling Textiles 

. . 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. A prototype information 
system based on the TO BE Information model has been developed using SOL forms and 
Oracle database. The system was demonstrated at Dowling to Ms. Ali Barr and Mr. 
Andrew Boyd. A user guide to accompany the information system has also been written. 

This system has been installed at Dowling for use and evaluation by Dowling personnel. 
Based on the input, the system will be modified to suit Dowling's needs. Unfortunately, 
Dowling personnel haven't been able to devote adequate time to evaluate the system. This 
is causing a delay in reaching a closure on the effort at Dowling. Dr. Jayaraman spoke with 
Mr. Dan Wright about this issue and some progress is anticipated next month. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop·floor 
operations at Dowling as part of her M.S. thesis. One objective behind this effort is to 
investigate opportunities for computer assistance in shop·floor operations at Dowling. Ms. 
Zhou has been developing simulation models of the shop-floor operations using Dowling's 
data. Several modular cells have been simulated for the various product lines. 

Terry Manufacturing: Additional Participant 

Dr. Jayaraman and Mr. Adams visited Terry Manufacturing on July 29, 1992. They were 
given a tour of the facilities by Ms. Cotina Terry. Subsequently, they met with Mr. Roy 
Terry, President, Ms. Terry and Ms. Ruth Bedford, Special Projects Manager. Dr. 
Jayaraman briefly explained the objectives of the research effort and the potential benefits 
to Terry. He also introduced them to AMA. A copy of AMA models and papers was also 
given to them. 

During the discussions, several potential target areas for utilizing AMA were identified 
ranging from EDI to compression of the production cycle time. Mr. Terry and his staff will 
discuss the potential areas and get back to Dr. Jayaraman in the next few weeks. 
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III. PLANS FOR NEXT MONTH. 

111.1 Dowling Textiles 
. 

Seek input from Dowling on the prototype planning and purchasing information system 
installed there. Visit Dowling as necessary. 

111.2 Terry Manufacturing 

Track Terry's response to the initial meeting~ schedule meetings as necessary to select a 
target area for the effort. 
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UTILIZATION OF AMA PROGRAM SCHEDULE 
E-27-618 
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PROBLEM SOLVING FOR APPAREL MANUFACTURERS: 
UTILIZATION OF AMA 

I. MONTBLY PRQJECI REVIEW FOR AVGVSL 1m 

The basic objective of the research effort is to demonstrate the use of the apparel 
manufacturing architecture (AMA), developed on an earlier project, as a blueprint for 
implementing computer-integrated manufacturing systems in the apparel industry. This 
research project is funded by the U.S. Defense Logistics Agency (DIA) as part of its efforts 
to enhance the state-of-the-art in apparel manufacturing. 

I.l Introduction 

The research work began in May 1991 and is being carried out in three phases. This report 
reviews the progress made during the month of August 1992. It also outlines the work to 
be carried out in the coming month. The report provides a means of comparing the actual 
progress achieved with the original time-task schedule identified in the initial project 
proposal. 

I.2 Project Personnel 

Dr. Sundaresan Jayaraman is the Principal Investigator. Mr. K. Srinivasan, graduate 
student working on his Ph.D. in the area of CIM, is the Graduate Research Assistant. Ms. 
Yin Zhou is another Graduate Research Assistant on the project. 

1.3 Travel 

Dr. Jayaraman and Mr. John Adams, AMTC Director, visited Terry Manufacturing, 
Roanoke, AL. For details please see 11.2 below. 

II. RESEARCH STA'fUS 

11.1 Dowling Textiles 

The TO BE information model (for integrated planning and purchasing) for Dowling 
Textiles has been modified to reflect the suggestions made by Dowling. The major 
objectives behind the TO BE model are to reduce the lead time in delivering garments and 
to make the purchasing activity less dependent on forecasting. A prototype information 
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system based on the ~ BE Information model has been developed using SQL forms and 
Oracle database. The system was demonstrated at Dowling to Ms. Ali Barr and Mr. 
Andrew Boyd. A user guide to accompany the information system has also been written. 
This system has been installed at Dowling for use and evaluation by Dowling personnel. 
Based on the input, the system will be modified to suit Dowling's needs. 
Mr. Dan Wright spoke at the AMTC Advisory Board Meeting held at the Center on 
Dowling's experience with the prototype system installed at Dowling. Since Dowling had 
recently acquired a complete system (software/hardware) for use, Mr. Boyd and Ms. Barr 
have had to devote a great deal of their time to learning, customizing and using this system; 
this commercial system spans the entire range of Dowling's operations whereas the 
prototype system covers only the planning and purchasing operations. Moreover, in the 
prototype system the focus was on ensuring the functionality of the system (to closely mirror 
Dowling's operations) and not on interface issues. Consequently, the former appeared to 
be difficult to use relative to the latter. In summary, Mr. Wright pointed O'Qt that the overall 
experience for Dowling was positive and beneficial and that Mr. Boyd and Ms. Barr wanted 
to continue their interaction with the Tech research group on this project to the extent that 
their schedules permitted. 

Ms. Yin Zhou, another of Dr. Jayaraman's graduate students, is studying the shop-floor 
operations at Dowling as part of her M.S. thesis. One objective behind this effort is to 
investigate opportunities for computer assistance in shop-floor operations at Dowling. Ms. 
Zhou has been developing simulation models of the shop-floor operations using Dowling's 
data. Several modular cells have been simulated for the various product lines. Dr. 
J ayaraman is presently reviewing the draft of her M.S. thesis. 

11.2 Terry Manufacturing: Additional Participant 

Mr. Roy Terry confirmed Terry Manufacturing's interest in being a partner on the project. 
Subsequently, Dr. Jayaraman and Mr. Adams visited Terry Manufacturing on August 25, 
1992; the objective of this visit was to continue ·discussions on the selection of a topic for 
the research effort and to discuss the logistics. In addition to Mr. Roy Terry, Ms. Ruth 
Bedford and Mr. Sidney Johnson participated in the meeting. Based on the interactions, Dr. 
Jayaraman proposed a plan of action for the effort in the area of information systems for 
shared production agreement that Terry Manufacturing has with DPSC and McDonald's 
Corporation. 

III. PLANS FOR NEXT MONTH 

111.1 Dowling Textiles 

Seek input from Dowling on the prototype planning and purchasing information system 
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installed there. Visit-· Dowling as necessary. 

111.2 Jerry Manufacturing 

Visit Terry Manufacturing to introduce the IDEF methodology and AMA and to begin 
detailed discussions on the chosen area for the effort. 
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UT~LIZATION OF AMA PROGRAM SCHEDULE 
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Execudve Summary 

To stay competitive in the global market, the textile-apparel industrial complex must 
evaluate and deploy state-of-the-an manufacturing and information technologies. The vitality 
of this complex is also critical to the US Department of Defense (DoD) which relies on this 
industtial base to clothe its personnel and maintain a state of reldineu. To enable lhe apparel 
industry to become competitive by adopting advanced techniques and tools. the US Defense 
Logistics Agency sponsored the development of an apparel manufacturing architecture (AMA) 
at Georgia Tech. AMA is a comprehensive set of specifications foc implementing computer­
integrated manufacturing in an apparel enterprise. 

The primary objective of this research is to demonstrate the role and importance of 
AMA to the apparel industry through practical applications of AMA to specific tasks in 
apparel plants. Other objectives of the effort are to aransfer the developed technology and 
modeling know-how to the real-world and to serve as a catalyst for similar modeling and 
process reengineering efforts in the industry. 

Based on a set of defined evaluation cri~ Dowling Textiles in McDonough, 
Georgia, and Terry Manufacturing in Roanoke, Alabama, were selected as industry partners 
on the research effort. A research methodology wu developed and used for canying out the 
project. Worldng with Dowling personnel, an information system for integrated planning and 
purchasing wu designed, developed and implemented at Dowling. The underlying objective 
was to n:duce the lead time in delivering garments and to make the purchasing activity less 
dependent on forecasting. Ukewise, an information system for shared production wu 
developed at Terry Manufactming. The objective here was to enable Teny Manufacturing to 
be capable of increasing its production (in response to DoD's surge requirements) by 
anywhere between 20 and 60%. Both the developed systems have been tested by plant 
personnel. 

The following major lessons were learned from these efforts: AMA enabled the rapid 
development of the architectures for the two systems by serving as a reference architecture; 
moreover, AMA stands to be enriched by incorporation of the detailed specifications of 
cenain functions from the two en~rise-specific models. Thus, there is a symbiotic 
relationship between the generic architecture for the domain of apparel manufacturing and the 
architecture for a specific enterprise. Very few new information entities had to be introduced 
in the enterprise-specific information models. Therefore, once a core set of information 
entities is carefully specified (as in AMA), the entities can be reused to support many new 
functions with little modification. Hence, a well-designed information system will be a 
catalyst for rapid changes in an enterprise u opposed to being one more impediment to them. 
Finally, the industry partners found the architectural approach and the research methodology 
to be understaodable and easy to use. Tbe research results and lessons learned have been 
presented at conferences. 

• •• 
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1. INTRODUCI10N 

The textile-apparel industrial complex is characterized by a multitude of conflicting 
demands: smaller lot sizes, increased product flexibility, higher product quality and decreasing 
delivery times. To operate successfully in such a demanding and highly competitive global 
market. the industry must deploy state-of-the-art manufacturing and information management 
technologies and tools: Computer-Integrated Manufacturing (CIM), Quick Response (QR), 
Total Quality Management (TQM), Elccttonic Data Interchange (EDI), Design for 
Manufacturability (DFM), Concurrent Engineering (CE), uniform product representation 
standanls and information exchange (e.g., APDES), shop-floor control and communication 
standards [2, 4]. 

Advanced Concepts and Tedmololles- A Military Perspective: From the petspective of 
the Department of Defense (DoD), these concepts and technologies assume increased 
importance, especially in the event of a rapid mobilization such as was witnessed during the 
1990-91 Desert Shield/Storm operation. DoD needs to develop, nurture and maintain a stabJc 
and steady base of suppliers who will adopt these techniques and strive towards the 
implementation of CALS (computer-aided acquisition and logistics support) in the C&T 
(clothing and textiles) procurement process. The successful implementation of CALS. by its 
very nature and philosophy. necessitates the adoption of the various concepts, especially QR, 
CE, DFM, CIM and EDL 

To enable the apparel industry to become competitive by adopting such techniques and 
tools, the US Defense Logistics Agency sponsored the development of an apparel 
manufacturing an:hitecture (AMA) at Georgia Tech. 

1.1 Apparel Manufaduring Architecture 

The apparel manufacturing architecture is a comprehensive set of specifications for 
implementing computer-integrated manufacturing in an apparel enterprise. AMA consists of a 
set of models the core of which is the lnfoTmiJiion model which defmes the schema of the 
shared information base for an apparel enterprise. The junction model component of the 
an:hitecturc specifics how the activities carried out in an apparel manufacturing enterprise 
interact with each other through the shared information base. The thiJd component of AMA, 
tbc dyNJmlcs model, describes how the interactions among the enterprise activities take place 
over time [1, 3, S, 1]. The USAF's IDEF Methodology was used in the development of 
AMA. 

AMA encompasses activities spanning product development to distribution of finished 
goods. The an:hitecturc is based on extensive modeling and analysis of the operations of a 
major apparel manufactming enterprise. 
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Role and Importance of AMA: AMA is the prerequisite for implementing various ldvanced 
concepts and 1eehnologies. The fint step in developing QR and EDI systems iJ to carry out 
an in-depth analysis of the existing (AS IS) conditions and develop appropriate models. 
Sub~equently, the models can be analyzed to crea1e the ncceuary specifications for the 
proposed improvements (TO BE models) followed by system implementation. Thus, AMA 
and the uchiaectural ippi'OICh to systems analysb and development can play effective roles in 
implementing QR and EDI capabilities. 

U Research Objectives 

The primary objective of this research ia to demoosttate the role and importanCe of 
AMA to the apparel industry through practical applicalions of AMA to specific tasks in 
apparel plants. Other objectives of the effon are to transfer the developed technology and 
modeling know-how to the real-world and to serve as a catalyst for similar modeling and 
process reengineering efforts in the industry. 

. 
These research objectives are in line with the goals of the Georgia Tech/Southern Tech 

Apparel Manufacturing Technology Center (AMTC): transfer state-of-the-an manufacturing 
and information management technologies to the apparel industry by demonstrating high tech 
solutions to problems currently facing apparel manufacturers. 

The research methodology is discussed in Section 2. The highlights of the two case 
studies are presented in Sections 3 and 4. The various models developed during the course of 
the research are documented separately in Volumes nand m of this report to ensure the 
confidentiality of infonnation furnished by participating industry partners. The conclusions 
and lessons learned are presented in Section S. 

2. RESEARCH MEmOOOLOGY 

The first step in the research effort was to identify industry partners for participation 
in the project. Literature describing the project was created and mailed out using the AMTC 
mailing list. Copies of the invitation letter and the accompanying project overview are in 
Appendix L Announcements about the project were also made at various American Apparel 
Manufacturen Association (AAMA) Committee meetings seeking the participation of AAMA 
mem~ companies. 
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The following set of evaluation criteria was established and used to select industry 
partners: 

o company size (number of employees, sales dollars) 
o company location (accessibility from Georgia Tech) 
o government contractor history 
o usessment of existing level of technology and probability of implementing 

high-tech solutions 
o prior knowledge of and/or interest in AMA 
o willingness to commit resources (human/fiscal) and actively participate in the 

effort 
o commitment to share the results at the end of the project, without having to 

diwlge proprietary information. 

The plan was to collaborate with two industry partnen on two different projects; however, 
chning the initial stages of the project, it was decided that for optimum utilization of the 
project resources, it would be better to work with the companies.in sequence, that is, begin 
the second project when the tint project was nearing completion. A second reason for this 
decision was that the lessons learned from the fint effort could be applied to the second 
thereby enhancing the quality of the overall research effort. 

Industry Partnen: Based on the evaluation criteria, Dowling Textiles in McDonough, 
Georgia, was initially targeted; funher discussions were held with Dowling management prior 
to the final selection of Dowling as the fint industry partner. During the final stages of the 
Dowling effort, the same procedure was used to select Terry Manufacturing as the second 
industry partner. Both selections were communicated to the project's Technical Monitor 
(Contracting Officer's Technical Representative) at DLA. 

1.1 Research Procedure 

The research, on both projects, was carried out in the various phases shown in Figure 1. 
Initially, discussions were held with the company's top management to identify members for 
participation in the team with Georgia Tech researchers. The scope of the effort and the 
organization's commitments to the project were also discussed. 

Pbue I· Domain Understanclin& and Task Definition: Once management bad identified its 
team members, regular meetings of the entire team began at the plant site. At these meetings, 
the enterprise goals were discussed and potential target functions for modeling were explored. 
When necessary, team memben met with individuals in the various departments to gain a 
better understanding of the operations. During these meetings, the company team memben 
were introduced to the modeling methodology and AMA. The overall goals for the effort 
were discussed and at the end of this phase the specific project objectives were defined. 
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Phase I - Domain UncJerstanding and Task Definition 

Team Formation 
UDdentanding tbe Enterprise's Goals 
Introduction to AMA and Modeting Methodology 
Defining Project Goals 

bas II - IDformldsm l Know1ed2e Sharing 
j 

Current Status of Enterprise Operations 
EntcrpriJe 's Plans for tbe Future 
Discussions and Written Reports 

Pbue m -A.t Is Modeling 

Function Modeling (IDEFo) 
Verification and Refinement of Model 

Phase IV - To Bt Modeling 

Information Modeling (IDEF1x) 
Function Modeling (IDEFo) 
V erificatioo and Refinement of Models 

Phase Y - Implementation 

Databate Management Software Selection 
Database Schema Definition 
Definition of Entities 
Creation of Database Queries 

Phase VI - Validation 

System Use by Entelprise 
System Refinement 

Figure 1. Research Methodology: The Various Phases in the Project 
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Pbue D • IDformatioa Sbarin&: In this phase, the team members obtained and shared 
detailed infQIIIlation about the chosen function. Georgia Tech researchers wrote short 
summaries of the important findings from these meetings and shared it with the team 
members to ensure aJI'I'CCtDeSS and completeness. 1be ICope, purpose and viewpoint of the 
model to be developed were also defined. 

PbaR m · Alia Moclelin&: Based on the infonnation from the earlier phases, modeling of 
the cummt (Ails) status of the chosen function area was canied ouL 1be IDEF methodology 
was UJed to develop the As Is Function model of the WJet area. This model was circuWed 
amongst the team members for review and refinemenL By the end of this phase, the 
objectives fOI' the To Be model were also defined. 

Pbue IV • To Be Modelina: The To Be Information Model was developed based on the 
objectives identified in Phase m. This was followed by the development of the To Be 
Function Model. Both models were reviewed and refined by the team members. Dming this 
phase, AMA served as the basis for a detailed analysis of the chosen domain and for 
developing solutions that were consistent with the organization's coats and long-term 
strategies. 

Pbue V • Implementation: The To Be Information model was used to define the database 

schema for the proposed system. The team memben discussed existing company practices to 
define the various characteristics of the infonnation entities (field types, field lengths, etc.). 
The appropriate database management software was chosen to suit the company's existing 
computing systems; ORACLE with SQL Farms was chosen fOI' the Dowling implcmentation 
while PARADOX was chosen for the Teny system, both packages running on MS-DOS 
machines. The infonnation system was implemented, debugged and appropriate sample 
queries were also defined. A user's manual was created fOI' the system. 

Phue VI • Testin& and Validation: In the final phase, company team memben used plant 
data to populate and test the system. Based on their feedback, the system was suitably refined 
to improve its ease of use. 

2.2 Dissemination of Reaearcb Results 

At the end of each project, the results were presented in appropriate forums: the Dowling 
results at the Third Annual Academic Apparel Researchers Conference [6], and Teny results 
at the 20th International Apparel Research Conference [8]. In addition, summary presentations 
were made at various AAMA Committee meetings. 
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These forums were open to researchers and apparel industry executives and thus facilitated a 
very widespread dissemination of the research results. 

3. DOWLING TEXTILES: CASE STUDY IN PLANNING AND PURCHASING 

The highlights of the case study conducted at Dowling Textiles using the research procedure 
outlined in dlc previous section are presented here. 

Company Profile: Dowling Textiles Manufacturing Company, based in McDonough, 
Georgia, is a leading producer of hospital gannents in the US. Baxter Carporation is its prime 
customer. In the past, Dowling has produced gannents for the US government. 

Dowling Team Members: Mr. Dan Wright, Executive Vice President, served as the project 
sponsor and adviser during the course of the effort. Ms. Ali Bm and Mr. Andrew Boyd were 
the two Dowling team members. Ms. Bm was responsible for reviewing the Purchasing 
function at Dowling, while Mr. Boyd was responsible fOI' production planning. 

Georpa Tech Team Members: Dr. Sundaresan Jayaraman, Dr. Rajeev Malhotra, Mr. K. 
Srinivasan and Ms. Yin Zhou. 

Project Goal: The primary goal of the project was to design, develop and implement an 
information system for integrated planning and purchasing. The major objectives behind the 
To Be models were to reduce the lead time in ·delivering gannents and to make the 
purchasing activity less dependent on forecasting. 

The Models: The function and information models developed during the research arc 
presented in Volume ll of the Technical Rcpon. 

Simulation Studies: In addition to the design of the information system, the role of 
simulation in evaluating plant floor operations was investigated during the course of the 
project. The results were discussed with plant personnel. 
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4. TERRY MANUFACfURING: CASE STUDY IN SHARED PRODUCfiON 

The highlights of the case study conducted at Terry Manufacturing using the research 
procedure outlined in Section 2 arc presented here. 

Company Proftle: Terry Manufacturing, based in Roanoke, Alabama, is a leading 
manufacturer and supplier of Battle-Dress Uniform (BDU) Coats to DoD. It is also a supplier 
of uniforms for fast-food restaurants such as McDonald's Corporation. Terry Manufacturing 
bas entered into a shllrtd production agrccmcnt with DoD to increase its supply of BDU 
Coats by 20 to 60% to meet the surge requirements in the event of a mobilization. 
McDonald's, as a .commercial customer of Terry Manufacturing, is also a partner in this 
agreement. This agreement and its impl~mentation arc expected to serve as a model for such 
agreements with other apparel manufacturers and also manufacturers in other domains (e.g., 
food and medicine). 

Terry Manufacturing Team Memben: Mr. Roy Terry, President, served as the project 
sponsor and participated on the team throughout the course of the effon. The other team 
members were Ms. Ruth BcdfOid, Mr. Sidney Johnson, Ms. Cheryl Pate and Mr. Rudolph 
Terry. 

Geor&ia Tech Team Memben: Dr. Sundarcsan Jayaraman, Mr. K. Srinivasan and Mr. 
Harinarayanan Balakrishnan. 

Project Goal: The primary goal of the project was to design, develop and implement an 
information system for shared production. 'The objective here was to enable Terry 
Manufacturing to be capable of increasing its production (in response to DoD's surge 
requirements) by anywhere between 20 and 60%. 

1be Models: The function and information models developed during the research arc 
presented in Volume m of the Technical Report. 

Simulation Studies: In addition to the design of the information system, the role of 
simulation in evaluating plant floor operations was investigated during the course of the 
project. The results were discussed with plant pcnonncl. 
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5. CONCLUSIONS AND LESSONS LEARNED 

AMA has been used as the basis for developing entcrprise·specific architectures for 
specific tasks in two apparel plants; based on these blueprints, information systems have been 
designed. developed and implemented in the plants; the details of these models and systems 
can be found in Volumes n and m of this Technical Repon. 

In addition, the following major lessons have been learned from the utilization of 
AMA at the two apparel plants: 

Rapid Development of Enterprise-Specific Architecture: AMA enabled the rapid 
development of the blueprints (architedU!eS) for the two systems by serving as a reference 
architecture. For example, the activity ltknlify Potential SauiUte Plants (Al in Figure 2) is 
equivalent to the AMA activity Select Manufacturing Location (A312 in Figure 3). In AMA, 
the activity is not decomposed further. However, the decomposition of Al shown in Figure 4 
can be easily integrated into AMA. So, AMA scands to be enriched by incorporation of the 
detailed specifications of cettain functions from the two enterprise·specific models. Thus, 
there is a symbiotic relationship between the generic architecture for the domain of apparel 
manufacturing and the architecture for a specifiC enterprise. 

Richness of AMA: Very few new information entities had to be introduced in the enterprise· 
specific information models. Therefore. once a core set of information entities is carefully 
specified (as in AMA). the entities can be reused to support many new functions with little 
modification. Hence. a well-designed infonnation system will be a catalyst for rapid changes 
in an enterprise as opposed to being one more impediment to them. 

Tbe Research Methodology and Architectural Approach: The research methodology 
developed dming the course of the project (Figure 1) was found to be valuable and useful. 
Therefore. it can be easily adopted for similar reengineering efforts at other apparel plants. 
The industry partners found the architectural approach and modeling methodology to be 
understandable and easy to usc. 

AMA and Development of Real Systen: AMA played a very useful role in the 
development of information systems that have been tested in plants using real data. Therefore. 
this effort has demonstrated the usefulness and applicability of AMA in developing usable 
infonnation systems for the apparel industry. 

Manaaement Commitment to Evaluation and Deployment of Technology: The projects 
were carried out successfully because the managements of both companies were committed to 
the effons. Therefore. such commitment is essential for the success of reengineering efforts in 

8 



~ .. tauned 

Jl.-.-:.. llilllllliiDISIR:Iilt\ 

n mr ~ U- ~'*' 

AI kaafr. ~Sdl"-

ps:tu ~ A . Odra 
~ -- ' :IIi .. lftny) 

A2 ~af ..Blls.lldl - .2 ..... -I 

l~fOfiS~ - iA . ... 
l.........t 

atel'frc ~~~ .L 
L 

A3 

L.oiiS(' I'TI!r 

.. (Sa .... 
... .... ~~~~ t....'ll! ... ·- ~ 

P!anl .. IJ~~Rm IBa! -...... .,......,. !.IIIII ~ 
A4 

~~~!~bon I' 

I. Lit ofYolabl Sltk Pills 
H~trne Ralls 

M 

Figure 2. Specification of Activities for more than 20% increase in the Production of BDU Coats (part of the TO BE Function Model) 

01 

Ol 

04 

OS 



' . 
n 

-0 

~·Vbtlld 

~1Dditay$dlaWc 

~~f1l11l ' . "- . .. ..... 
.,......n.n...t .. 

,... • TtlllliR 

A311 

~ ... ........ flalldiJISdldlie 

() 

1~.\oo .... , 
~ i~~WmB' 

A3l2 

~,... ... 

() 

Sdec:t MaaaiKtaria1 Locatioa 
Descriotion 

. rl.a II 

...__. 1~ . .- ~~uc':on ISch~u 

Select the manufacturing location for the program based on lhe plant capabilities 
and the available capacities for producing the features of the garment. 

Figure 3. Details of the Function Plan mul Prepan for MIJIUI/OJ:IIIre (from AMA) 

02 

-
Ot 

A313 



n 

~-Tcm .. 

mr 

--
s,a .. .I 

() () 

l.O.U~ Aaaltic"-
rR:~=:w:JO. 4.Lill~SIIclla ..... 

All 

I .At- ~~te!ltl.flll 

...,._flllb<aa 

~flllbDJO. 

~lF.IIiJ ~ -
!Range 

,...._. 
1 ...___. 

AI" 

...... lad lite Jlllll 

"·---il ..... 'l'lllyO.. 

-- .... . O...Silk»IOOO. -.-·-

~ 
·RepulabOn 

1 

Al3 

..fll8mo.x ,..,.._ .. 

...___. I BelationsiUp with ' Teny 

A14 

Figure 4. Details of the Function Identify Potential SaulUte Plmtls (from TMA) 

01 



an organization. The team approach to problem-solving and system design bas also been 
successfully demonstrated during the course of the research. 

Education and Student Development: Three graduate students were panly supported on this 
project during the course of their studies at Georgia Tech. Ms. Yin Zhou completed her MS 
thesis; Mr. K. Srinivasan completed his PhD dissertation, while Mr. Harinarayanan 
Balakrishnan is in the fmal stages of his MS thesis. Thus, this research has had a major 
impact on the education and preparation of graduate students for ~n in US industries. 

'lbe lessons learned have been presented at major confenmces to facilitate their 
widespread dissemination in the apparel industry. 
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Appendix I. Literature for Selection of Industry Partners 



July 12, 1991 

Dear 

I am pleucd to inform you about another research project funded by the U.S. Defense 
Logistics Agency in the area of CIM in the apparel industry. The project Utilization of 
ApJKUel Manufacturing Architecture (AMA) is an extcnsion of the apparel architecture project 
completed rcc:endy at Georgia Tech. 

The project will demonstrate the use of AMA in designing and implementing CIM 
systems in apparel enterprises. We arc seeking the participation of apparel companies like 
yours in this effort. I am enclosing a copy of the project outline for your review. 

If you need additional infonnation or would like to participate in the project, please 
feel me to wricc or call me. 

Best regards, 

Sincerely, 

Sundaresan Jayaraman 
Associacc Professor 



uraiZATION OF APPAREL MANUFACTURING ARCHITECTURE 

Executive Summary 

The apparel manufacturing architecture (AMA) developed at Georgia Tech is a 
comprehensive let of specifications for a computer-integrated apparel enterprise. The purpose 
of the CUJ'I'ent research is to demonstrate the utility of AMA as a blueprint which can be used to 
design "real" systems for an enterprise. The proposed research and accompanying benefits to 
indus1ry partners are discussed. 

••• 
IDtrocluc:tion 

Georgia Tech has been carrying out research in the area of computer-integrated 
manufacturing (CIM) for the apparel indus11'y under the sponsorship of the U.S. Defense Logistics 
Agency (DLA). OM can be viewed as a collection of concepts aimed at improving the ability 
of a manufacturing enterprise to produce a large variety of goods in small batch sizes with 
shorter lead times, characteristics associated with the apparel industry. The key concepts in CIM 
are programmable automation of the various activities carried out by a manufacturing enterprise, 
and integration of these activities into a cohesive system through information and knowledge 
sharing. 

Apparel Manufacturing Architecture 

1be outcome of the first phase of our research has been the apparel manufacturing 
architecture (AMA) which is a comprehensive set of specifications for a computer-integrated 
apparel enterprise. AMA consists of a set of models the core of which is the information model 
which defines the schema of the shared information base for an apparel enterprise. The function 
model component of the architecture specifies how the activities carried out in an apparel 
manufacturing enterprise interact with each other through the shared information base. The tbinl 
component of AMA, the dynamics model, describes how the interactions among the enterprise 
activities take place over time. 

AMA encompasses activities spanning product development to distribution of finished 
goods. The architecture is based on extensive modeling and analysis of the operations of a major 
apparel manufacturing enterprise. 

Proposed Research on AMA 

In the CUJ'I'ent phase of our research effort, we plan to validate AMA by demonstrating 
its utility as a specification or blueprint that can be used to design "real" systems for an 
enterprise. For this purpose, we will select a few functional areas from AMA (e.g., product 
development, process planning, shopfloor control, etc.) and develop system prototypes to support 
the activities in the selected areas. 



Industry Cooperation and Partidpation 

We are seeking the participation of apparel companies to work with us in identifying the 
suitable functional areas, and implementing and testing the prototypes at their facilities. The first 
step would be to identify a functiOnal area of immediate interest to the industry partner. A project 
team consisting of key individuals from the identified area and members of our research staff will 
be formed. We will have detailed discussions on AMA with the company members on the team 
to familiarize them with the architecture and the modeling methodology. Using this 
methodology, the activities of the selected functional area will be modeled and analyzed to 
understand how the activities are currently performed and how they differ &om the specifications 
for the equivalent activities in AMA. Since AMA is a generic architecture, we may need to 
extend it to suit the specific needs of the project After the specifications are approved by the 
entire team, the databases will be set 1ip and the code written to implement the system based on 
the developed specifications. 

Once the prototype system is ready, it will be tested and evaluated under real working 
conditions in the company and possibly under simulated conditions in the Georgia Tech/Southern 
Tech demonstration facility - Apparel Manufacturing Technology Center (AMTC). The duration 
of the project will depend on the size and scope of the selected functional area and is expected 
to be around 6-9 months. 

Benefits to Industry Partners 

The project will provide the industry partner an excellent opportunity to gain extensive 
exposure to computer-integrated manufacturing. The company individuals on the project team will 
acquile hands-on experience in the use of methodologies for modeling and analysis of 
manufacturing enterprises and for communicating OM system specifications to those responsible 
for their implementation. Such methodologies are widely used in the aerospace and automotive 
industries for modeling. analysis, and design o.f advanced manufacturing systems. 

In addition, the industry partner can benefit from ready access to the state-of-the-art 
resources at AMTC, inclUding production machinery, computer hardware and software to support 
various manufacturing and auxiliary functions . 

• • • 
Project Personnel 

Principal Investigat9r. 
Research Investigator: 

Dr. Sundaresan Jayaraman 
Dr. Rajcev Malhotra 

Georgia Institute of Technology 
School of Textile & Fiber Engineering 
Atlanta. Georgia 30332-0295 
Tel: 404/894-2490 
Fax:404/894-8i80 
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Abstract 

The Apparel Manufacturing Architecture (AMA) developed at Georgia Tech is a 

comprehensive set of specifications for a computer-integrated appaml enterprise. Terry 

Manufacturing is a leading defense contractor participating in a shared production agreement with 

the U.S. Department of Defense and McDonald's Corporation. In this paper, the role of A.MA in 

the design, development and implementation of a computer-based infonnation system for 

implementing shared production at Terry Manufacturing is discussed. The paper also covers the 

~esearch methodology and the lessons learned from the real-world implementation. 

1. Introduction 

The operation of an apparel manufacturing enterprise is complex due to the multitude of 

simultaneous activities in the enterprise - design and development, manufacturing, distribution 

and marketing - and the wide variety of physical and information entities supporting these activ­

ities. The rapidly changing consumer preferences and the advances in technology necessitate fre-

1. 1b Whom Correspondence Should be Addressed. 
2. 1my Manufaclurina Company, Roanotc, AlabDa. 
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quent changes in machines and products, i.e., flexible automation. To manage such large, complex 

and dynamic entetprises, Computer Integrated Manufacturing Systems (CIMS) technology is uti­

lized. CIMS essentially consists of automating individual functions such as design and quality con­

trol. and integrating these functions through information and knowledge sharing. BefOI'e 

developing software tools for integrating manufacturing functions and managing the~ the various 

functions involved in the working of an enterprise, their information needs and dynamics have to 

be described accurately and in sufficient detail Hence, modeling is a very important tool for imple­

menting CIMS. 

Standardization in modeling within and across domains (e.g., apparel, automobile and elec­

tronics) will promote sharing and reuse of models [Iayaraman 89]. Such reuse reduces the burden 

on the modelers and also helps to avoid inconsistency between models. To promote standardiza­

tion, a three tiered approach to modeling (Figure 1) has been proposed by·Srinivasan and Iayara­

man [Srinivasan 90]. Concepts such as Operator, Purchase Order and Materials are common to all 

domains (with possible minor variations). The top-most layer models information about such con­

cepts which are common to all domains and hence is called the Domain Independent Model. There 

are certain concepts which are common to all e~rprisu in a specific domain, such as Cut Order 

and Graded Pattern used by apparel manufacturing entetprises. The Domain Dependent, Enter­

prise Independent Model captures the information about such concepts. Finally, certain concepts 

may be pertinent only to a specific enterprise. For example, the concept Blanket Purchase Order is 

useful only to an entetprise entering into long-term commitments with its vendors. The Enterprise 

Dependent Model includes such concepts. Thus, the domain independent and domain-specific, 

enterprise independent models can serve as modules in developing a model for a specific enter­

prise. 
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1.1 Apparel Manufacturing Architecture 

The App~~el Manufacturing Architecture (AMA) is a comprehensive model of a computer­

integrated apparel enterprise [Jayaraman 90, Malhotra 90, Jayaraman 92]. AMA comprises both 

domain independent entities, such as Operators, and entities specific to the domain of apparel man­

ufacturing such as Cut Order. AMA encompasses activities spanning product development to dis­

aibution of goods. It consists of a set of models the core of which is the information model which 

is the integrated schema shared by all the functions in an apparel enterprise. The function model 

component of the architecture specifies how the activities carried out in an app~l manufacturing 

enterprise interact with each other through a shared information base. 1be third component of 

AMA, the dynamics model, describes how the interactions among the enterprise activities take 

place over time. The architec~ is based on extensive modeling and analysis of the operations of 

a major apparel manufacturing enterprise. 

While AMA models all functions in the day-to-day operation of an apparel manufacturing 

enterprise, individual enterprises may face immediate challenges in specific functional areas, e.g .• 

production planning. Using AMA to build systems that enable apparel manuf~ to meet their 

particular challenges effectively will validate AMA as a specification or blueprint for developing 

systems for "real" problems. Developing a model for an enterprise from AMA will also demon­

strate the advantages of the modular approach to modeling. In addition to these benefits, system 

development for solving specific problems of an enterprise using AMA will provide enterprise per­

sonnel an excellent opportunity to gain extensive exposure to computer-integrated manufacturing 

and advantages of information systems and information technology. The enterprise persoMel will 

also acquire experience in the use of methodologies for modeling and analysis of manufacturing 

enterprises and for communicating CIM system specifications to those responsible for their imple­

mentation. 
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2. Thrry Manufacturing and Shared Production Capability 

Terry Manufacturing, based in Roanoke, Alabama, is a leading manufacturer and supplier 

of BDU coats (camouflage coats) to the U.S. Department of Defense (DoD). It is also a supplier of 

uniforms for fast-food restaurants such as McDonald's Corporation. Entctprise resources such as 

operators and machines ~ preassigned to the manufacture of either BDU coats or the restaurant 

uniforms. This section describes the Shared Production a~ment entered into by DoD and Terry 

Manufacturing with McDonald's Corporation as the commercial partner. 

2.1 Shared Production: the National Guard of Manufacturing 
Members of national guard ~ employed in civilian positions during normal times. How-

ever, in the events of mobilization or emergencies, they ~ called to serve the anned forces. Sim­

ilarly, DoD wanted manufacturing enterprises to use their resources to produce both for DoD and 

the commercial market on an on-going basis and during a mobilization redeploy the resources to 

meet the surge in DoD requirements. The commercial customers would agree to the modified sup­

ply level during the surge period. This arrangement of sharing the production resources between 

defense and commercial requirements is called shared production. A company's ability to rapidly 

redeploy its resources from one product to another is called shared production capability. 

Terry Manufacturing has entered into a Shared Production agreement with the DoD to 

increase its supply of BDU Coats by 20% to 60% to meet the surge requirements in the case of a 

mobilization. McDonald•s, as a couunercial customer of Terry Manufacturing, is also a partner in 

this agreement This agreement and its implementation ~ expected to serve as a model for such 

agreements with other app~l manufacturers and also manufacturers in other domains. 

2.1.1 Benefits of Shared Production 

The advantages of shared production agreement ~ the following: 

1. DoD has access to a steady base of suppliers with the necessary knowhow to manufacture 
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the products it needs and who are capable of rapidly ramping up the supply in the event 

of an emergency; 

2. The manufacturer participating in the agreement need not be solely dependent on defense 

contracts and can divenify into a range of products and markets; 

3. Since the employees will be cross-trained in the manufacture of diverse products, their 

skill levels will be higher. This will in-tum contribute to their economic well being that 

is eventually beneficial to the community. 1be ability to rapidly redeploy resources will 

also make the enterprise as a whole more efficient and competitive. 

4. Shared production capability, i.e .• ability to switch from manufacture of one product to 

another within a short time is the same as quick response capability. Such ability to 

respond rapidly to changes in market needs is vital for the success of any apparel enter­

prise. Hence, the means identified for Terry Manufacturing to achieve shared production 

capability and the experience in its implementation will be of interest to the apparel 

industry as a whole. 

2.2 Strategy to Attain Shared Production Capability 

1be goal for TeiTy Manufacturing was to be an effective participant in the shared produc­

tion agreement, i.e., be able to rapidly redeploy resources to increase the production for DoD in the 

case of an emergency. 

To achieve this goal, ThiTy Manufacturing had to accomplish the following: 

1. Develop a plan for implementing shared production by specifying in detail the different 

functions to be performed, such as reassigning existing resources (e.g .• operators and 

machines), training additional operators for specific operations, and outsourcing; 
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2. Analyze the information needs of the various functions and design and develop an infor­

mation model to support these functions; and 

3. Implement an information system to support sham! production. 

Comprehensive function and information models are required to fulfill these requirements. 

The analysis. design and development of these models and the role of AMAin these are described 

in the following sections. 

3. Design and Development of Terry Manufacturing Architecture 

The design, development and implementation effort was carried out in six phases as shown 

in Figure 2. 

3.1 Knowledge Exchange and Definition of Goals 
This stage in the development of the Terry Manufacturing Architecture (TMA) comprises 

the activities mentioned under the first two phases in Figure 2. 1be first task was to identify partic­

ipants from Georgia Tech and Terry Manufacturing for the architecture development team. Ini­

tially. the discussions were focused on understanding the overall goal of Terry Manufacturing, i.e., 

achieving shared production capability. Presentations were made to explain the concept of infor­

mation systems architecture in general and the contents of the Apparel Manufacturing Architecture 

in particular. 

During this stage. the scope, purpose and the viewpoint of the model to be developed were 

defined. The scope of the model was to include all activities connected with planning for shared 

production, such as planning for additional machines and training operators. The purpose of the 

model was to develop a blueprint for implementing an information system for sham! production. 

The model takes the viewpoint of the personnel responsible for planning and implementing sham! 
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production. It was also decided that the deliverables at the end of the project will be an IDEF0 func­

tion model specifying in detail the activities to be carried out for implementing shared production, 

an IDEF1x information model to suppon these activities, and a database implementation of the 

information model. 

3.2 AS IS and TO BE Function Models 
The AS IS function model depicts the enterprise u it currently operates. The 10 BE func-

tion model is the specification of how the functions are to be carried out when they are integrated 

through a shared information system. The schema for the shared information system is called the 

TO BE information model. The 10 BE function and information models together are called the TO 

BE architecture. 

The goal of Terry Manufacturing was to be capable of increasing the production of BDU 

coats by anywhere between 20% and 60%. To test the concept, it was planned to initially increase 

the production by 20% based only on Terry Manufacturing's existing resources, i.e., without out­

sourcing, acquiring new machines or hiring new operators. Since supply to commercial customers 

will be affected by the redeployment of resources to meet the surge requirements, contingency 

plans must be made to supply McDonald's Corporation. The various activities involved in the over­

all plan are the following: 

• Plan & Provide Additional Operators 

• Ensure Machinery Availability 

• Ensure Material Availability 

• Plan for Storage and Shipping 

• Ensure availability of Funds 

• Make Contingency Plans for Commercial Customers 
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The information ftow between these activities is shown in Figure 3. The figure shows these 

activities using the IDEF0 function modeling notation [ICAM 81]. Functions are represented by 

cells or boxes. For example, the activity PIDnfor Storage and Shipping is shown as the box labeled 

A4. The arrows (called lOOMs - Inputs, Conttols, Outputs and Mechanisms) connecting the cells 

are entities supporting the functions. In Figure 3, for the activity PIDnfor Storage and Shipping, 

the input is Request for lnc~ase in Shared Production Capability (RJSC); the activity is con­

strained or controlled by Storage and Shipping Information; the output generated by the activity is 

Storage Space and Shipping Allocation; and Personnel is the mechanism to perform the function. 

To increase the shared production capability beyond 20%, outsomcing and augmentation 

of own resources were explored and this led to the TO BE model. Consequently, the TO BE func­

tion model is a specification of activities to be carried out for an increase in shared production capa­

bility by more than 20%. These activities are shown in Figure 4. The first ·step is to identify other 

(satellite) plants capable of perfonning operations involved in the manufacture of the BDU coats 

(Function AI in Figure 4). Once such plants are identified, the terms for their participation in 

shared production have to be finalized (Function A2). 

After the two preliminary functions described above, detailed plans have to be developed 

for the satellite plants' effective participation in shared production (Function A3). A breakdown of 

this function is shown in Figure S. Based on the resources available with the satellite plant, the 

BDU coat operations which it can perform are identified (Function A31 in Figure 5). The optimum 

order size the plant can handle is also determined (Function A32). 

Since the operators in the satellite plants must be trained in the selected operations and 

quality control procedures, appropriate plans must be developed (Function A33). The planned 

order levels, inspection procedures, and training plans are communicated to the satellite plants 

(Function A34). To effectively utilize Terry Manufacturing's resources, a "train the trainers" pro-
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gram needs to be developed (Function A35); these ttainers will be trained at Thrry Manufacturing 

and they will in tum train the operators in the satellite plants. 

Also, many of the operations in producing the BDU Coat are fairly complex and mquire 

special equipment and operator skills. These critical operations may be performed at Thrry Manu­

facturing while others might be canied out at satellite plants. lberefore, when the subassemblies 

from the satellite plants are brought to Teny Manufacturing and integrated into the production 

sequence, their quality must be assured. Consequently, specific plans for inspection must be devel­

oped Moreover, to avoid bottlenecks and other problems in integrating the subassemblies into the 

production line at Terry Manufacturing, the~e is a need for detailed information on the order placed 

with the satellite plant. An effective means of communicating with the satellite plants (and within 

Terry Manufacturing) is through electronic data interchange (ED I). Therefore, a plan for integrat­

ing all the activities through EDI must be developed (Function A5 in Figure 4). 

The details of the fourth activity of the TO BE model, viz., Plan for Shared Production at 

Own Plant (Function A4 in Figure 4) are the same as the AS IS model (Figure 3) except for the 

diffe~ences due to the decision to acquire new ~esources. The decomposition of the function Plan 

and Provide Additional Operators (Function A4 in the AS IS model and A41 in the TO BE model) 

is shown in Figure 6. At this level, providing enough human resources for cutting, sewing and other 

functions such as inspection and packing is considered (Functions A411, A412 and A413, tespec­

tively in Figure 6). The details of the function Provide Operators for Sewing (Function A412 in 

Figure 6) are shown in Figure 7. As a first step, the operations needing additional operators to meet 

the surge requirements are identified (Function A4121 in Figure 7). Part of this need is met by iden­

tifying operators working on the commercial line possessing the skills mquired for these operations 

(Function A4122). Additional operators may have to be hired for any need not met with existing 

operators (Function A4123). The operators have to be trained for the operations for which they 

have been assigned (Function A4124). 
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The details of the training function (Function A4124 in Figure 7) are shown in Figure 8. 

Initially, planning is done to ensure that adequate resources such as machinery and materials are 

provided for training (Function A41241 in Figure 8). At first. the operaton are trained off-line 

(Function A41242). Their progress is monitored continuously (Function A4124S). Once the oper­

ators achieve required proficiency in performing a job, they are transferred to on-line training 

where they work on the regular BDU coat production line (Function A41243). The operators have 

to be trained periodically so that they are prepared for the surge demand at any time (Function 

A41244). 

The other activities shown at the top level in Figures 3 and 4 are also similarly decomposed 

to describe the flow of information between them. the mechanisms (or resources) required to per­

form them and the controls (or constraints) under which they are performed [Jayaraman 93]. 

3.3 Information Model 
Once the function model was developed. the various information entities required to carry 

out the functions were identified. The complete description of these entities in terms of their 

attributes and their interrelationships constitutes the information model. The information model 

was developed using IDEF1x methodology [TISS 8S] which is based on a relational data model. The 

graphical notation of this methodology was very useful in presentations and discussions at Terry 

Manufacturing. 

The information entities related to operatOrS and machines are shown in Figure 9. Each 

entity is represented by a box and is assigned an index (e.g .• the entity Operator has an index El 

in Figure 9). The relationship between the entities is shown by connectors between the boxes. The 

nature of the relationship is described by a label assigned to the connector. The attributes of the 

entity Operator are the operator number (to identify each operator uniquely), name, the plant and 

the departtnent in which the operator is employed. a job code denoting the skill level, whether or 
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noc the operator bas already been assigned to meet the surge demand, a subjective rating of the 

operator's overall capabilities by the operator's supenrisor and comments on other details about the 

operator. The operator's skill level in performing different operations is specified by the entity Op­

Sidll. Its auributes include the code for the operator whose skill is being specified and the specific 

operation for which the skill is specified, the ~equircd and completed training hours and the taJFted 

and the currently attained efficiency. Similarly, a workstation (entity E1 in Figure 9) and its capa­

bilities to perfonn different operations (entity E6 in Figure 9) are defined in the information modeL 

An operation is assigned a unique code, a name, standard hours to perform the operation, 

and the standard cost; its skill ~equirement specified by the job code (entity E4 in Figure 9). The 

operations involved in manufacturing a specific sub-assembly (e.g., Collar and Sleeve) belong to 

an operations group. The OprnGroup/D attribute specifies the operations group to which an oper­

ation belongs. 

The entities related to the purchase of raw materials are shown in Figure 10. Materials are 

represented by an unique ID, a brief description, the unit used for measuring the material quantity 

and its cost (entity E12 in Figure 10). The price that is paid for an item, the lead time in obtaining 

it are represented by entity E 17 in Figure 10. This entity also shows how a particular vendor is rated 

as a supplier for a specific material and the code assigned by the vendor for the material (as opposed 

to entity E12 which gives the code assigned to the same material by Terry Manufacturing). It can 

be seen fromentityE18 inFigure10 that each vendor is also assigned an overall rating, in addition 

to the rating for a particular material. 

Terry Manufacturing enters into long-term agruments for purchase of specific materials 

from particular vendors through blanket purchase Olden (entity E26 in Figure 10). The blanket 

purchase ordcn have unique numbers assigned to them, the material being ordered and its quantity 

and value, the period for which the agreement is valid and its cunent status (e.g., completed and 

cancelled). 
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Materials are ordered through purchase orders (entity E19 in Figure 10). A purchase order 

bas a unique number, the vendor to whom it is sent and the date on which it is senL A purchase 

order consists of one or more purchase order items (entity E20 in Figure 1 0). Each purchase order 

item contains the item number, the purchase order to which it belongs, the malerial being ordered, 

the ordered and actually received quantities, the date on which the vendor originally promised to 

deliver the material and the date on which it was actually delivered, the current status of the order 

(e.g., pending, delivered and cancelled) and the blanket purchase order against which the order is 

being placed. 

Other entities and relationships covering the following facets of shared production were 

defined in the infonnation model: 

1. Customer orders (including RISC); 

2. Storage and shipping; 

3. Plants (both owned and satellite) and their capabilities; and 

4. Process plan and bill of materials. 

4. Database Implementation 
One of the primary objectives of this endeavor was to set up an information system to facil-

iwe shared production; therefore the next step was to validate the information model to ensure that 

all entities and relationships were adequately represented This was accomplished through discus­

sions and comparison with various forms and records at Teny Manufacturing. Once the informa­

tion model was validated, it served as the basis for the development of the information system in 

Borland's Paradox, a relational database management system. 

Each entity in the information model was implemented as a table in the database. The data­

base contained 27 tables. The tables have been designed to capture the information about the fol­

lowing: 



1. Operators, their training and skill levels (Figln 9); 

2. Machines and their capacities to perform different operations (Figure 9); 

3. Materials, vendors and other purchase-related entities (Figure 10); 

4. Customers and customer orders (including surge n:quests); 

S. Materials: on hand. shipped and ordered; 

6. Quality repons for raw materials; 

7. Process plans, garment sub-assemblies and materials n:quirements; and 

8. Plants (both owned and satellite) and their capacities to make entire gannents or sub­

assemblies). 
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Queries to automate certain routine functions were also developed. Figure11 shows an 

example of such queries. It is designed to find out the customer order items which are yet to be 

delivered. The result of the query shows the customer who placed the order (U.S. DoD) and also 

the number of days still remaining for the promised delivery date (12). The query has to look-up 

data from three tables, viz., Custo~r OrrUr Item, Custo~r Order and Custo~r. A .t mark is 

placed in the fields (in these tables) which are to be included in the query result. e.g., the field CO 

Item No in the table CustorMrOrderltemas shown in Figure 11. The user can modify the query to 

include or exclude infonnation contained in a field from the query result by si.mply placing or 

removing the .t marks in the mspective fields. All the infonnation to be included in the result of 

the query result except the name of the customer who placed the order is available in the table Cus­

torMr Order Item. However, the user can identify the customer more easily by name than by the 

10. The customer's name can be retrieved from the table CustorMr. The Customer table is linked 

to the Custo~r OrrUr Item table through the CustorMr OrrUr table. To link these tables while 

defining the query, identical strings are placed in the common fields in these tables in the query. 

The string ORDER placed in the CO Number field in both the CustorMr Order Item and CustorMr 
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Order tables retrieves the customer order which contains a particular customer order item by 

matching rows from the two tables with identical values for CO Number. Similarly, the string ID 

in the Customer ID field of both the Customer Order and Customer tables retrieves the customer 

who placed a particular order by matching rows from the tables based on the value contained in the 

field Customer /D. 

Today is a keyword in Paradox. It represents the cmrent date. It is used to calculate the num­

ber of days still left for the promised date as shows in the Promised Date field of the Customer 

Order Item table in the query (Figure 11 ). It is done by storing the promised date as a variable X 

and then by subtracting today from X. Blank, shown in the Delivery Date field in the Customer 

Order Item table is another keyword in Paradox. It ensures that only those rows in the table which 

do not have an entry in this field are retrieved Thezefore, it retrieves only those customer order 

items which are yet to be delivered 

5. Validation 

At each stage during modeling and information system implementation, detailed repons 

were presented to Terry Manufacturing personnel Discussions were held to verify the correctness 

and completeness of the models and the infonnation system. Based on these discussions refine­

ments were made. The tables and queries were tested subsequently with real data by 'Jerry Manu­

facturing. It was also ensured that the database implementation will fulfill all of 'Jerry 

Manufacturing's needs. During this phase, modifications were made to the database implementa­

tion to enhance its usefulness for 'Jerry Manufacturing. 
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6. Comparison of AMA and TMA 

The function and information models for Terry Manufacturing together constitute the Terry 

Manufacturing Architecture (TMA) as it is a formal specification for the implementation of the 

infonnation system and its subsequent utilization for various functions. 1be role of AMA in the 

development of TMA is presently discussed. 

The scope of the AMA function model included only the functions involved in the day-to­

day operation of an apparel manufacturing enterprise. The scope of the curtent effort included day­

to-day operations, e.g., assigning machines and operators to particular operations as well as several 

planning and decision making functions which are carried out only once in a while, e.g., Identify 

Potential Satellite Plants, and Plan for Integration through ED I. 1be specification of day-to-day 

operations in AMA could be used as such for TMA and hence made its development easier. On the 

other hand, the strategic planning functions were specified only at an abstract level in AMA. These 

functions had to be decomposed and specified in detail because of the purpose for which TMA was 

developed. For example, the activity Identify Potential Satellite Plants (A1 in Figure 4) is equiva­

lent to the activity Select Manufacturing Location (A312 in Figure 12) in AMA. In AMA, the activ­

ity is not decomposed further. However, the decomposition in TMA (Figure 13), can be integrated 

into AMA. Hence, AMA has not only enabled rapid development ofTMA by serving as a reference 

architecture, but also stands to be enriched by incorporation of the detailed specifications of cer­

tainjunctionsjrom TMA. Thus, there is symbiotic relationship between the generic architecture for 

the domain of apparel manufacturing and architecture for a specific enterprise. 

Though some functions in TMA have been newly introduced, there was very little need for 

introducing new information entities. Only a few information entities such as Blanket Purchase 

Order and Sub-Contract are new in the information model for Teny Manufacturing. It has an 

important implication: once a core set of information entities has been carefully specified, the enti-

l 
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ties can be reused to support many new junctions with little modification. Hence, a well designed 

information system will be a catalyst for rapid chlmges in an enurprise as opposed to being one 

more impedUMnt to them. 

7. Conclusions 

AMA bas proved to be a valuable tool in developing the detailed specification of bow Thiry 

Manufacturing can acquire shared production capability and design an integrated information 

schema for the enterprise. This research effort has also proved the utility of AMA, a comprehensive 

architecture for the apparel industry, for design, development and implementation of systems for 

specific entetprises to enable them to achieve their particular goals. 

Though some functions involved in the planning for shared production were not specifi­

cally detailed in AMA, almost the entire information schema required to support these functions 

could be found in the AMA information model. This shows that the AMA information model is 

robust enough to support changes in the way an enterprise carries out its business (e.g., an apparel 

manufacturer may decide to outsource instead of producing everything in-bouse) with minimum 

modifications. 

Shared production capability, i.e., the ability to rapidly redeploy resources to produce dif­

ferent products at short notice has a wide appeal to the industry. Shared production capability in a 

general way is nothing but flexibility and quick response capability which are vitally impouant to 

any apparel manufacturer to compete successfully in a rapidly changing market. Hence, the func­

tion model and the information schema should be useful for any apparel manufacturer. 
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EKecutive Summary 

To stay competitive in the global market, the textile-apparel industrial complex must 
evaluate and deploy state-of-the-art manufacturing and information technologies. The vitality 
of this complex is also aitical 10 the US Department of Defense (DoD) which ~lies on this 
industtial bue to clothe its periODDCl and maintain a awe of JN«<ineu. To enable me apparel 
industry to become competitive by adopting advanced techniques and tools. the US Defense 
Logistics Agency sponsared the development of an apparel manufacturing architecture (AMA) 
at Georgia Tech. AMA is a comprehensive set of specifications for implementing computer­
integrated manufacturing in an apparel enta'prise. 

1be primary objective of this raearch is to demonstrale the role and importance of 
AMA to the apparel industry through practical applications of AMA to specific talks in 
apparel plants. Other objectives of the effort are to transfer the developed technology and 
modeling know-how to the ~-world and to serve as a catalyst for similar modeling and 
process rcengineering efforts in the industry. 

Based on a set of defined evaluation criteria. Dowling Textiles in McDonough, 
Oeorgia. and Terry Manufacturing in Roanoke, Alabama, were selected as industry partners 
on the ~search effort. A research methodology was developed and used for carrying out the 
project. Worldng with Dowling personnel, an information system for integrated planning and 
purchasing was designed. developed and implemented at Dowling. The underlying objective 
was to reduce the lead time in delivering garments and to make the purchasing activity less 
dependent on forecasting. likewise, an information system for shared production was 
developed at Terry Manufacturing. The objective here was to enable Terry Manufacturing to 
be capable of increasing its production (in ~sponse to DoD's surge n:quirements) by 
anywh~ between 20 and 60%. Both the developed systems have been tested by plant 
personnel. 

The following major lessons were learned from these efforts: AMA enabled the rapid 
development of the archi~s for the two systems by serving as a reference architectme; 
moreover, AMA stands to be enriched by incorporation of the detailed specifications of 
cenain functions from the two enterprise-specific models. Thus, the~ is a symbiotic 
relationship between the generic architecture for the domain of apparel manufacturing and the 
architecture for a specific enterprise. Very few new information entities bad to be introduced 
in the enterprise-specific information models. 1berefore, once a core set of information 
entities is carefully specified (as in AMA), the entities can be ~used to support many new 
functions with little modification. Hence, a well-designed information system will be a 
catalyst for rapid changes in an enterprise as opposed to being one more impediment to them. 
Finally. the industry partners found the architectural approach and the research methodology 
to be UDdcrltandable and easy to use. The resean:h ~suits and lessons learned have been 
presented at conferences. 

• •• 
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USED AT: AUTHOR : l. Srinivasan 
PROJECT: 1111 

COOAIT: GEORGIA TECH. 

Nons 1 2 3 4 5 6 1 I 9 

DATE: 18/12/91 
REV. : 30/1/92 

X WORKI NG 

DRAFT 

REC!MtEIOED 

PUBLICATiat 

R!ADER DATE 

El/VEliDOR £3/PURCHASE ORDER £4/PO IY!M -

11(1)£: 

Nue 
streetAddr 
City 
state 
UpCocle 
Contact 
Phone 
Fu 

upplles 

E2/VEHDED PRIX>UCT 

VenNu.ber (FKI 
V.anDrNflll• 

Mltlllllber (Fl) 
cataloqM1111 
LlltPrlce 
Dlsctpdce 
LeldTl• 
Olllllltlng 
Del lilting 

.n .. lt 

dowlln /FlOG-0 
TITLE: 

n --e 

n Ja aupplltd 11 .J_----

Mlterl• l Procur ... nt 

-
VenM.,.r(Fl) 
Dlteballtd 
Status 

E5/MATEliAL 

..... 
StdCoat 
Uolt 
Type 
StdSlze 
StdShadt 

! 
~tai111 

~ 

r - -~ 
I 

ordered 
II 

PCIIIIIber (Fit) 
Dnn-.... 

Matll.-.r (Fl) 
Qulntlty 
Coat 
Unit 
Dat e Due 
DatePrcalltd 
DattCloted 

I 
~ recehed u 

.n 
!6/IIVENTORT_UNIT 

Mltlllaber (Ftt) 

PCIIUIIber (Fl) 
POit .... u.her (rll 
DlteRecelted 

n LaatMoved 
1--or-------et DeptNUIIber(Fll 

11 stocked u 

IIIIIBER: 

storLocNua(Fll 
OdCJQty 

KSl 



USED AT: 

!lODE: 

AUTHOR : l. Srinivasan 
PROJECT: IN 

COOMY: GEORGIA TECH. 

NO'I'!S : 

!8/STORAGE_LOCATION 

DeptNudler(Fl) ..... -· 
Description 
Capacity 
Unit 

n 

j,.41aa 

£7/0EPARTMEIIT 
! .. _ .......... . ... 
Loeatl011 
Func:ti011 

1 2 3 4 s ' 1 a 9 

TITLE: 
dowll /Fl2D-0 Material Warehousln 

DATE: 11/12/91 
REV.: 30/1/92 

l IIORlliiG 

DRAFT 

PUIILICATION 

£6/INV!ITORY_UNIT 

MatN.tler (Fl) 
~ r ... n .. t ~•-

PONIIIber (FI) 
POit ... lllber (FI) 
Dltellcllftd 
Lutllo•ed 
Dept...,_r (FKJ 
Stor~(Fl) 
Or19(1ty 

11-nt-v 

R!AO!R OAT! 

lUMBER: 
ltS2 



NODE: 

AT: AUTHOR : K. Srinivasan 
PROJECT: au 

COOMY: G!ORGIA TECH. 

1 2 3 4 5 6 7 8 9 

DATE: 18/12/91 
REV.: 11/2/92 

E9/PRODUCTION_ORD&R ES/MATERIAL £3/PURCHASE ORDER £28/PO_ALLOCATION 

Styldlu.ber (nt) 
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~ - ---
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USED AT: AUTHOR : K. Srinivasan 
PROJECT: a ~~~a 
CC..PANY: GEORGIA TECH. 

NOTES 1 2 3 4 5 6 7 8 9 

E24/CUSTOMER 
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StreetAddr 
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Con teet 
Phone 
FIX 
,. ..... u ~ •• tl .... 

DATE: 19/12/91 
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X WORKING 

DRAFT 
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PUBLICATION 
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ES/MATERIAL 
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Unit 
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StdShe 
stdShade 
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TITLE: 
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I E15/BILL OF MATERIAL - -
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specified on 
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specified as 

NUMBER: 
JtS4 



USED AT: 

NODE: 

AUTHOR : It, Srinivasan 
PROJECT: au 
C<»CPAHY: GEORGIA TECH. 

NOTES : 1 2 3 4 5 

E20/lfOUCENTER 

·-
Deptlllllber (FKJ 
Hut 
Wborlteq 
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.~clflts the place 
r~of work Oft 

•" £26/lfORI{ SCHEDULE -
Operatorlfwa (Fit) 
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SchTiaeln n 
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ActTJIHOut 
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TITLE: 

' 7 8 9 

~---
contains 

OAT£: 19/12/91 
REV.: 7/2/92 

X WORKING 
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AUTHOR : K. Srinivasan 
PROJECT: au 

DATE: 19/12/91 
REV.: 31/Wi2 

X ltORJ(lNG READER 
DRAFT 
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unit 
Type 
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AUTHOR : K. Srinivasan 
PROJECT: au 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
SQL*Forms <Desi9n> : Version 2.3 . 22 . 4- Production on Wed Mar 18 18: 47:36 1992 3 

3 
Copyright <c> 1987 , Oracle Corporation, California, USA . All rights reserved . 3 

3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 
3 
3 

Username dwl gtobe 
Password 

Enter your ORACLE user name and password then 
press F l O <Accept) to continue . 

Press F1 at any time to show function keys . 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

7DDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Form: Block: Page : SELECT: Char Mode: Replace 

SIGN-ON SCREEN 

Stan the database by typing ORACLE at the OOS command line 

"JYpe RUNFORM followed by the form name after the database is started 

"JYpe the usemame and password 

Press ENTER to log on into the system 

U~isD~TOBE 



UNCTION 

Hght 
~croll Right 
lext Field 

lext Primary Key Fld 
lext Record 
own 
~croll Down 
lext Set of Records 
lext Block 
.eft 
)croll Left 
\revious Field 
>revious Record 
lp 
'croll Up 
revious Block 
nsert/Replace 
elete Character 
elete Backward 
! t::ar llf c: ld 

KEYSTROKE(S) 

-> Arrow 
Ctrl -> 
Tab 
Enter 
Shift-F3 
PgDn 
Down Arrow 
Ctrl-Enter 
Ctrl-N 
Ctrl-PgDn 
<- Arrow 
Ctrl <­
Back Tab 
PgUp 
Up Arrow 
Ctrl-Backspace 
Ctrl-PgUp 
Ins 
Del 
Backspace 
Ctfl - Erid 

FUNCTION 

Clear Record 
Clear Block 
Clear Form/Rollback 
Delete Record 
Create Record 
Duplicate Field 
Duplicate Record 
Enter Query 
Count Query Hits 
Execute Query 
Commit Transaction 
Exit/Cancel 

Print 
Redisplay Page 
Help 
List Field Values 
Display Error 
Block Menu 
Show Function Keys 

'ress any function key to return to form. 
HELP SCREEN 

3 

KEYSTROKE(S) 

Shift-F4 
Shift-F5 
Shift-F7 
Shift-F6 
F6 
F3 
F4 
F7 
Shift-F2 
FB 
FlO 
Shift-FlO 
Esc 
Shift-FB 
Shift-F9 
F2 
F9 
Shift-Fl 
F5 
Fl 

Help screen showing the definitions of the function keys can be recalled from anywhere by press­
ing function key Fl. 

See the screen above for function key definitions. 

Main Keys: 
Ctrl-PgDn Go to next block 
Ctrl-PgUp Go to previous block 
PgDn Go to next record 
PgUp Go to previous record 
TABIENlER Go to next field 
Shift-TAB Go to previous field 
F1 En~r~ 
FS Execute Query 
F9 Show a list of choices for a field if available 
FlO Commit changes to the database 
Shift-FS ClearBlock 
Shift-F6 Dele~ Record 
Shift-FlO Exit Screen 

There is rarely a need for using keys other than the ones listed above. 



1 

4 

AUXILIARY SCREENS 

The following auxiliary screens are used to enter data about vendors. styles. materials. etc. 

New data can be entered into the system by going to each applicable field and typing in the desired 
value. 

Previously enteted information can be looked up by setting up and executing a query. 

Infonnation retrieved by a query can be updated by going to the fields and entering typing new val­
ues. 

Newly enteted or updated information does is not permanandy recorded in the database until it is 
commited. 



DDDDDDDDDDDDDDDDDDDDDDDDDDDDMATERIAL DEFINITIDNSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
.3 

Material ID: F1 .3 
.3 

Type : FIN_FABRIC <FIN_FABRIC, GRE_FABRIC, FINDING> .3 
.3 

Description : 45 " Pink Broadcloth 50/50 Polyester/Cotton J 
.3 

Std Units : YDS .3 
.3 

Std Unit Cost: J 
3 

Std Size: 45 J 
.3 

Std Shade : F'INKOOOO J 
.3 
3 

Inventory CoLtnt: 0 .3 
J 
3 
.3 
.3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode : Replace Page 1 CoLmt : 1 

MATERIAL 

This screen is used to define greige fabrics, finished fabrics and finding. 

Materials must be defined before vendor and catalogs are defined. 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDVENDOR INFORMATIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 

Vendor ID: MILL0001 

Name: Printing and Finishing Mill Inc. 

Address : 
City: State: 

Phone: 0001112222 Fa>:: 0001112223 

Rating: 

Zip Code 

No of Products : 3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Contact: Mr. Happy G. Lucky 3 
9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCATALOGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

Vendor : MILL0001 Item: 1 Material: F2 

Description : 45" STARCHECK 55/45 COT/POLY 

Catalog #:MILL0001-001 LeadTime: 4 

QLlality Rating: Delivery Rating: 

Std Units : YDS 

List Price : 

Discount Price: 

3 
3 
3 
3 
3 
J 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode: Replace Paoe 1 COLlnt: 1 

VENDOR 

This screen is used to define vendors and the products they supply. 
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~DDDDDDDDDDDDDDDDDDDDSTYLE AND BILL OF MATERIAL INFORMATIONDDDDDDDDDDDDDDDDDDDD? 
~ 3 
J 3 
3 Style ID: SG000001 Product Type: SG CSG, PG, DN> 3 
6 3 
p Standard Hours: . 11 Status: A 3 
3 3 
3 Date Created: 11-JAN-92 BOM Size: 3 
3 3 
J Description: STANDARD SERGE PRODUCT 3 
;DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
J Style Item Material ID Material Description Quantity Size 3 
J SG000001 1 F2 45" STARCHECK 55/45 COT /POLY 2 3 
I SG000001 2 P1 STANDARD POCKET 2 3 
J SGOOOOOl 3 Wl STANDARD WAISTBAND FOR PANTS 1 3 
J SGOOOOOl 4 Zl STANDARD ZIPPER FOR PANTS 1 3 
I SGOOOOOl 5 82 STANDARD BUTTONS FOR PANTS 6 3 

I 

3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Reolace Paae 1 COLint: *5 

STYLE 

This screen is used to define styles and their bills of materials. 

The Size field in BOM definitions is used if the BOM entry is specific to a particular garment size; 
it is left blank otherwise. 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDCUSTOMER INFORMATIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Customer ID : BAXTEROl 3 
3 

Name : BAXTER HOSPITEX INC. MCDONOUGH DISTRIBUTION CENTER 3 
3 

Address : 3 
3 

City : MCDONOUGH State: GA Zip Code: 30000 3 
3 

=-hone : Fa>: : 3 
3 

:ontact : 3 
3 
J 
3 
3 

~umber of Orders So Far : 2 Credit Rating : 3 
3 
3 
3 
3 

JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode: Replace Page 1 Coun t : *3 

CUSTOMER 

This screen is used to enter customer infonnation. 

Orders from a customer can be entered only after entering customer information. 

Customer information can also be added from within the ORDERS screen. 



9 

DDDDDDDDDDDDDDDDDDDDDDDDDDCUSTOMER INFORMATIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 
3 
3 
J 

Customer No: BAXTER01 J 
3 

Name: BAXTER HOSP I TEX INC. MCDONOUGH DISTRIBUTION CENTER 3 
J 

Address: 3 
J 

City : MCDONOUGH State: GA Zip : 30000 J 
3 

Contact: 3 
3 

Phone : Fax : Credit Rating: J 
3 

Number of Orders So Far: 2 3 
3 
3 
3 
J 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode: Replace Page 2 Cou nt: 1 

DDDDDDDDDDDDDDDDDDDDDDDDDCUSTOMER ORDER ENTRYDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

stomer ID: BAXTER01 Order Number : J 
3 

stomer Name : BAXTER HOSPITEX INC. MCDONOUGH DISTRIBUTION CENTER J 
3 

te Received: 18-MAR-92 Number of Items : 0 Order Type : Status: R J 
JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDITEMDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

J 
;;tamer : BAXTER01 Order: 2 3 

J 
?m No: 1 StatLis: P J 

3 
tle ID: PG000001 STANDARD PATIENT GOWN 3 

J 
1ric I D: F1 45" Pink Broadcloth 50/50 Polyester/Cotton J 

3 
e: SMALL Date Desired : 15-APR-92 J 

J 
:ntity : 3000 Unit: Date Promised : 15-APR-92 3 

3 
3 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 Count: *0 

ORDERS 
Screen for entering customer orders 



10 

DDDDDDDDDDDDDDDDDDDDDDDDDEPARTMENT INFORMATIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Dept ID : CTOO Function : CUT Location : McDonough 3 
3 

Name Central Cutting Facility at McDonough, GA 3 
DDDDDDDDDDDDDDDDDDDDDDDDSTORAGE AREASDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Dept ID: CTOO Storage Area ID: 2 3 

3 
Descrip: Storage area for cut fabric parts 3 

3 
Capacity : 1000 Storage Units: CUBIC FEET 3 

DDDDDDDDDDDDDDDDDDDDWORKCENTERS <LINES & MODULES>DDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 

Workcenter ID: SP01 Dept ID: CTOO 3 
3 

Description : 60" x 50' spreading table 3 
3 

Operators Required for Optimal Operation: 2 3 
3 
3 
3 

PDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

I v Char Mode: Replace Paoe 1 Count : 3 

DEFI' 

Screen for defining departments, storage aJUS within departments and workcenters. 

A depanment is a functional unit, e.g., cutting department in McDonough. 

All warehouse locations are also defined as departments in the system. 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDOPERATION DEFINITIONSDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Ope~ation ID: 3 
3 

Desc~iption: 3 
3 

Standa~d H~s: Requi~ed Ope~ato~ Skill Level : 3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 
?~Y caused no ~eco~ds to be ~et~ieved. 

Cha~ Mode : Replace Page 1 Count : *0 

OPERATION 

Screen to define unit operations in the system. 

An operator is sldlled to perform one or more operations. 



12 

DDDDDDDDDDDDDDDDDDDDDDDDDDOPERATOR INFORMATIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Operator ID : 1 3 
3 

Name: Smith Ann Mary 3 
Last Middle First 3 

3 
Department : SEW 1 Skil l s Job Grade : 5 Date Hired : 01-JAN-89 3 

'DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDSKILLSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
DDDDaysDDDD 3 

Operator ID No Operation I D Description Reqd Comp I. Lvl 3 
1 3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

'DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 
.ery caused no records to be retrieved . 

Char Mode: Replace Page 1 Count: *0 

OPERATOR 

Screen for defining operators and their sldlls. 

Operations must be defined prior to skills. 
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DDDDDDDDDDDDDDDDDDDDPRODUCT CONSTRUCTION TYPESDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
.3 
3 

Product Construction Type ID: DN .3 
3 
.3 

Description: Double Needle Sewing 3 
3 
3 
3 
3 
3 
3 
.3 
3 
3 
3 
3 
3 
3 
3 
3 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode: Rep l ace Page 1 Count : 1 

PRODTYPE 

Screen used to define categories into which products and operations are divided 

For example styles are categorized into serge, double needle and patient gown. 
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ZDDDDDDDDDDDDDWORKCENTER 
3 

<LINE & MODULE) DEFINITIONSDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

~ Worcenter ID: SPOl 
;J 
3 
!J 

~ 
;J 
~ 
p 
J 

~ 

Description: 60" >: 50' spreading table 

Department: CTOO Central Cutting Facility at McDonough, GA 

Number of Operators Required: 2 

3 
3 
.] 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

v Char Mode: RQplace Page 1 CoLmt : 1 

WCENTER 

Screen for defining workcenters. 



IS 

)DDDDDDDDDDDDDDDMASTER PRODUCTION SCHEDULE CALENDARDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3' 
3' 

Period Begin Date: 02-MAR-92 Demand Count: 1 3' 
3' 
3' 
3' 
3' 
3' 
3' 
3' 
3' 
.3 
3' 
3' 
3' 
3' 
3 
3 
3' 
3' 
3 

>DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

A v Char Mod~: Replace Page 1 Count: -..::. 

MPS 

Saeen for defining master production schedule periods. 

A period is identified by its starting date. 

Schedule periods must be defined before any planning functions are perfmmed. 
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FUNCTION SCREENS 

Screens for performing the planning and purchasing functions modeled in the 10 BE model. 

1be names of the screens correspond to the node names of the functions. 

1be screens are divided into blocks enclosed within rectangular boxes. In general, the block at the 
top is for displaying the inputs or controls to a function, e.g., customer order information to the Post 
Demand function. Relevant inputs are retrieved by executing a query. 

To retrieve information, press F7, enter query conditions and Press F8. Simply press F8 to retrieve 
all relevant records. 

1be block(s) at the bottom is where the user enters the relevant infonnation. Only those fields, 
where data must be entered, are accessible to the user. 1be entered information must be committed 
to the database after it has been entered and checked. 

To commit changes, press FlO. IF there is any etTOr no changes are committed. 

At present, functions A412, A413, A422, A423 and A432 are not implemented. 
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IDDDDDDDDDDDDDDDDDDDA111 : POST DEMAND FOR STOCK ORDERSDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Customer ID: TEMP0001 Order No: 2 Date Reed : 13-MAR-92 Status: R 3 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDORDERED GARMENTSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Cust ID: TEMP0001 Order No: 2 Item No : 1 Due: 01-APR-92 3 

3 
Style: DNOOOOOO Construction Type: DN Std Hrs/Garment: .45 3 

3 
Fabric : F61 Size: MEDIUM 3 

3 
Total Qty : 3500 Posted Qty : Remaining Hrs: 1575 3 

3 
Expected Ship Date: Status: R 3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEMANDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 

Period: Item: Total Hrs: Avai 1 able Hrs : 3 
3 

Quantity Scheduled: Req Hrs : 3 
.J 
3 

Press FlO to Post Demand 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 
ery caused no records to be retrieved. 

Char Mode : Rep l ace Page 1 Count : *0 

AUt: POST DEMAND FOR STOCK ORDERS 

Execute query to retrieve customer order information in top two blocks. 

In the bottom bloc~ enter the demand resulting from each order item. Demand from an order item 
can be posted in multiple periods. 

Olange the status of the Customer order items for which demand has been posted to •p•. 



18 
I 

DDDDDDDDDDDDDDDDDDDA112 : POST DEMAND FOR SPECIAL ORDERSDDDDDDDDDDDDDDDDDDDDDD? 
3 

Customer ID: Order No : Date Reed : Status: 3 
'DDDDDDDDDDDDDDDDDDDDDDDDDDDORDERED GARMENTSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Cust ID : Order No : Item No: Due: 3 

3 
Style: Construction Type : Std Hrs/Garment : 3 

3 
Fabric : Size: 3 

3 
Total Qty : Posted Qty : Remaining Hrs : 3 

3 
Expected Ship Date: Status: J 

1DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEMANDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
J 

Period : Item: Total Hrs: Available Hrs : 3 
3 

Quantity Scheduled : Req Hrs: 3 
3 
3 

Press FlO to Post Demand 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

I 

I 

Char Mode: Rep lace Paqe 1 Cou nt : *0 

All2: POST DEMAND FOR SPECIAL ORDERS 

Execute query to retrieve customer order information in top two blocks. 

In the bottom block. enter the demand resulting from each order item. Demand from an order item 
can be posted in multiple periods. 

Confirm due dates for each item with the customer and enter the confirmed due date in the second 
block. 

Olange the status of the Customer order items for which demand has been posted to 'P'. 
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DDDDDDDDDDDDDDDDDDDA113: POST ANTICIPATORY DEMANDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
J 

Period: 02-MAR-92 J Total: 3800 J 
Capacity 3 Assigned: 1400 J 

Construction Type: DN 3 Available: 2400 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEMANDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

J 
Period : 02-MAR-92 Demand Record No : 1 Demand Type : A 3 

3 
Style: DN000001 DN STANDARD DOUBLE NEEDLE PRODUCT 3 

J 
Fabric: F42 60" WEDGEWOOD BLUE 65/35 POLY/COT J 

J 
Size: MEDIUM 3 

3 
Quantity: 4000 Hours Required: 1400 3 

J 
3 
3 
3 
3 
3 

1DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Repl a ce Paqe 1 Count : *1 

All3: POST ANTICIPATORY DEMAND 

Before issuing production orders, retrieve and view capacity utilization information for the period 
for which production orders are about to be issued. 

Add anticipatOry demand if necessary in the bottom block. 



2:0 

JDDDDDDDDDDDDDDDDDDDDDDAl2 : ISSUE PRODUCTION ORDERSDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Period: Style: Fabric : Qty : 3 
3 

Production Order No : Required Hours : 3 
>DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEMANDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Period : Styl e : Fabric : Qty : 3 

3 
Size: Demand Type : <S-Stock 0-0thers A-Anticipatory> 3 

3 
Customer : Order No : Item No : Demand Rec No: 3 

3 
Production Order No : 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDPRODUCTION ORDERDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Production Order No : Style: Fabric : 3 

3 
Quantity : Status: 3 

3 
Issued : Production Period: Ready Date : 3 

3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replac e Page 1 Count: *0 

All: ISSUE PRODUCfiON ORDERS 

Retrieve demand for the period for which production orders are to be issued The top block pro­
vides the summary of demand. 

Enter a production order number in the top block for each demand summary record. The system 
checks the number and warns you if it is an existing production order. 

Move to the second block where demand details are retrieved. Enter a production order number for 
each demand record. The production order number entered in the top block can be copied here by 
pressing F9 when the cursor is in the Production Order No field. 

Commit after assipling production order numbers to demand record. 

Move to the bottom block where production order information is displayed. Owlge quantity if 
some margin is to be given for defective or damaged production. Assign the ready date to the order. 

The status 0 (Open) is usigned to all newly created orders. Change the status to I (issued) when 
the Older is finalized and commiL 
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DDDDDDDDDDDDDDDDDDDDDA131 : FORECAST GREIGE FABRIC USAGEDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Master Schedule Period: 3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
DDDDDDUsageDDDDDD 3 

Period Material Description # Firm Forecast3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
.3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode : Replace Pace 1 Count : *0 

Al31: FORECAST GREIGE FABRIC USAGE 

Select period for which the forecast is to be added 

Move to the bottom block and add forecast for each greige fabric for this period. 



22 

:VVDDDDDDDDDDDDDDDDDDDA132: FORECAST FINISHED FABRIC USAGEDDDDDDDDDDDDDDDDDDDDD? 
T 3 

Master Schedule Period: 3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
DDVDDDUsageDDDDDD 3 

Period Material Description # Firm Forecast3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Cha r Mod,: Replace Page 1 Count: *0 

A132: FORECAST FINISHED FABRIC USAGE 

Select period for which the fcxecut is to be ldckd 

Move to the bottom block and add forecast for each finished fabric for this period. 



23 

I?DDDDDDDDDDDDDDDDDDDDDA133: COMPUTE PLANNED MATERIAL USAGEDDDDDDDDDDDDDDDDDDDDD? 
3 3 
J Production Order: Style: Fabric: 3 
3 3 
J Production Period: Issued: Ready By: 3 
J 3 
, Quantity: Status: 3 
:DDDDDDDDDDDDDDDDDDDDDDDDDDDDDBILL OF MATERIALSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
~ 3 
r Style: I tern: Material : Oty/Uni t : 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDMATERIAL REQUIREMENTSDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Material: Name: 3 

3 
Period : Production Order : Item No: Status: 3 

3 
Quantity: 3 

3 
3 
3 
3 
3 

ODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 Count : i!-0 

A133: COMPUTE PLANNED MATERIAL USAGE 

Retrieve issued production orders in the top block. 

The bill of materials for the style to be produced is retrieved in the second block. 

For each required material, enter rcq~ments in the bottom block. The quantity is automatically 
added but it may be alter to provide for waste. A material itself may be substituted for another. For 
example, the fabric specified on the BOM may need to be replaced by the fabric specified on the 
production ordered if both are not same. 

Mter posting material usage for the entire order, change the status of the order to posited and com­
mit 



~DDDDDDDDDDDDDDDDDDDDDDDA21 : COMPUTE PURCHASE 
~ 

REQUIREMENTSDDDDDDDDDDDDDDDDDDDDD? 

J Period: 
f 

Firm Usage: Expected Receipts: 
3 
3 
3 

Material: Forecast : Purchase Requirement: 3 
r 3 
·vDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

tDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Modt: Replace Page 1 Count: +0 

All~ COMPUTE PURCHASE REQUIREMENTS 

Rettieve the usage information for the period for which material is to be purchased. 

Enter purclwe requirements based on the firm or forecast demand. 

l 



I 

2S 

~DDDDDDDDDDDDDDDA221: SELECT VENDOR AND CONFIRM DELIVERY DATEDDDDDDDDDDDDDDDDDD? 
3 3 
3 Period: Material ID: Qty Required: 3 
~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDSOURCESDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

~ 3 
Vendor ID: Name: 3 

3 
Phone: Fax : Contact: 3 

DDDDDRatingDDDDD 3 
J Material ID List Price Contract Price Lead Time Delivery Quality 3 

' 3 ~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPURCHASE ORDERDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 

t Vendor : PO No : Issued : Items: Status: 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDITEMDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
PO No : Item No: Material ID: Qty : 3 

3 
Date Due: Date Promised : Price/Unit: 3 

3 
Status: 3 

3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 

Alll: SELECT VENDOR AND CONFIRM DELIVERY DATE 

Retrieve purchase req~ments for the period and material to be purchased. 

Look up the sources for the material in the second block and select one. 

In the third block, retrieve any open purchase orders that may be there for this vendor. If none exist 
add a new purchase order. 

Add a purchase order item record in the bottom block to fulfill the purchase req~menl 

A pmchase order is assigned a status opine to let you work with it Once an order is ~y and final­
ized, change its status 10 l(lssucd). 

1 
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DDDDDDDDDDDDDDDDDDDDDDDDDA222: REQUISITION GREIGE GOODSDDDDDDDDDDDDDDDDDDDDDDD? 
3 

PO No: Vendor ID: Issue Date: Status: 3 
3 

Note: 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPO 1TEMSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
PO No Item Material Quantity Date Due Date Promised Status 3 

3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDGREIGE GOODS REQUISITIONDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
3 

Period: Req No: PO Number: Status: 3 
3 

Material: 3 
3 

Usage Forecast: 3 
3 

Quantity: 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Reolace Page 1 Count : *0 

Alll:REQUISmON GREIGE GOODS 

Retrieve the issued purchase orders and details in the top two blocks. 

Create a greige fabric requisition for each order in the bottom block. 



27 

9DDDDDDDDDDDDDDDDA223 : APPROVE AND RELEASE PURCHASE ORDERSDDDDDDDDDDDDDDDDDDD? 
3 

PO No : Vendor ID: Issue Date : Status: 3 
3 

Note: 3 
9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPD ITEMSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
PO No I tem Material Quantity Date Due Promised Price/Unit3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Total Amount : 3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mod e : Rep l ace Page 1 Cou nt : *0 

A223: APPROVE AND RELEASE PURCHASE ORDERS 

Look up the issued purchase orders. 

After getting the approval for these orders change their status 10 released 



28 

~DDDDDDDDDDDDDDDDDDA23 : APPROVE SAMPLES OF FINISHED FABRICSDDDDDDDDDDDDDDDDDD? 
3 

Vendor ID : Purchase Order No : Issued : 3 
3 

Comment : 3 
3 

Status: 3 
JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
~o Number Item Material ID Quantity Due Expected Status 3 

3 
3 
3 
3 
3 
.3 
3 
3 
3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

j Ch a r Mode: Rep lace Page 1 Count : *0 

Al3: APPROVE SAMPLES OF FINISHED FABRICS 

Lookup the plD'Chase orders for which the samples have arrived. 

If a sample is acceptable, change tbe status of the corresponding item to A(Approved for produc­
tion). 



29 

ZDDDDDDDDDDDDDDDDDDDDDDDA24 : REVIEW g< REVISE PURCHASE ORDERSDDDDDDDDDDDDDDDDDDD? 

~ Period: Firm Usage : 
3 
e Material : Forecast : 

Expected Receipts: 

Purchase Requirement : 

3 
3 
3 
3 
3 

f vDDDDDDDDDDDDDDDDDDDDDDDDDDDDMATERIALS ON ORDERDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

t Material : Due Date : 

~ Vendor : 

Contact: 

' Pho ne: Fax : 

Quantity: Date Delivery Promised : 

PO No: Item: 

Status: 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
J 
3 
J 
3 

r 3 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode : Replace Paqe 1 Count.: -1€·(1 

A24: REVIEW & REVISE PURCHASE ORDERS 

When the PO change deadline arrives, lookup the relevant material usage information in the top 
block. 

If the purchase requirements posted earlier are off the mark, make adjustments to the quantities and 
delivery dates on the purchase order items in the bottom block after consulting with the vendor. 



30 

VDDDDDDDDDDDDDDDDDDDDDA31: RECEIVE AND STORE MATERIALSDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

PO Number: Item: Material: 3 
3 

Vendor: Quantity: 3 
3 

Date Due: Promised: Delivered: Status: 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDINVENTORYDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Material : Inv Unit No : Date Received : 3 

3 
PO Number: Item: No of Allocations : 3 

3 
Quantity Received : Size Received : 3 

3 
Qty Physically Present : Shade Received: 3 

3 
Qty Available for Allee : Grade Received: 3 

3 
3 

Stored in Dept : at Location: on Date: Status: 3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode : Replace Page 1 Count : *0 

All: RECEIVE AND STORE MATERIALS 

Look up the PO item detail for the received material. 

Add a record for each unit received in the bottom block and assign it a storage location. 



31 

JDDDDDDDDDDDDDDDDDDDDDDDDDA32: ISSUE MATERIALSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD? 
)eriod: Material : Requirement Record No: 3 

3 
luanti ty : Status: 3 
IDDDDDDDDDDDDDINVENTORY UNITSDDDDDDDDDDDDDDDBDDDDDDDDDDDISSUEDDDDDDDDDDDDDDDD4 

3 3 
aterial: Unit: 3 Material: 3 

3 3 
n Dept: Loc : Since: 3 Unit: Issue : St: 3 

3 3 
ctual Qty: Available Qty: 3 Usage Period: 3 

3 3 
-ade: Size: Shade: 3 Requirement Record No: 3 

3 3 
Location Status: 3 Quantity Issued: 3 

3 3 
Total Available: 3 Date Issued: 3 

3 3 
3 3 
3 Total Issued: 3 
3 3 
3 3 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 Count: «-CI 

All: ISSUE MATERIALS 

Retrieve the material requisitions released fOI' issue in tbe top block. 

Look up the available inventory for the requisitioned material in the boaom left block. 

Iuue material from the inventory fOI' the requisitions. 

Adjust the status of the inventory units from which material is iuued to M(To be Moved). 

Reduce the available quantity on the unit by the issued quantity. 
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ODDDDDDDDDDDDDDDDA33: COLLECT AND RELEASE MATERIALSDDDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Material: Inventory Unit : Issue No: 3 
3 

Usage Period: Requirement Record No: Status: 3 
Prod Order PO 3 

Qty Issued: Issued to: or 3 
9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDINVENTORYDUNITSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Material : Inventory Unit: Status: 3 

3 
3 
3 

Department : Storage Area: Si nee Date : 3 
3 
3 
3 
3 
3 
3 
3 
3 

>DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode : Replac e Page 1 Count : *0 

A33: COLLECf AND RELEASE MATERIALS 

Look up the materials issued in the top block. 

Look up the details of inventory units from which the materials are issued in the bottom block. 

After retrieving these units assign them the destination locations and change their status to I (In 
transit). 
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'DDDDDDDDDDDDDDDDDA34: RETURN MATERIALS TO WAREHOUSE DDDDDDDDDDDDDDDDDDDDDDDDD? 
3 

Material: Inventory Unit: Issue No: 3 
3 

Usage Period : Requirement Record No: Status: 3 
Issued Used Prod Order PO 3 

Qty: Issued to: or 3 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDINVENTORYDUN1TSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
Material: Inventory Unit : Status: 3 

3 
3 
3 

Department : Storage Area: Si nee Date: 3 
3 
3 
3 

Remaining Qty: Available Qty: 3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 Count: «·0 

A34: RETURN MATERIALS TO WAREHOUSE 

Look up 1he issue records for the ~turned materials and the materials that have been used. 

Olange the status of these issues to A( archived). 

Adjust the mnaining quantities on the material units to account for the material actually consumed. 
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ZDDDDDDDDDDDDDDDDDDDDDA4ll : PREPARE CUTTING ROOM 
.J 

SCHEDULEDDDDDDDDDDDDDDDDDDDDDD? 
3 

J Prod Order No : Production Period : Qty : 3 
3 .] 

Sty le : Fabric : Status: Ready b y : 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDMATERIAL RECEIPTSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

3 
PO No: Item: Material : Qty : 3 

3 
Due : Exp Delivery : Received : Status: 3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDWORKCENTER SCHEDULEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
Total Assigned 3 

J Wcntr: Peri ad : Prod Type: Capacity: 3 
J 3 
:vDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 

WCntr Period PT Item Prod . Order Hours Begin Date Status 3 
3 
3 
3 
3 
3 
3 

)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Cha r Mode: Repl a ce Page 1 Count : *0 

A4ll: PREPARE CUITING ROOM SCHEDULE 

Reuieve production orders to be IChcduJcd. 

Look up the availability information for the fabric in the second block. 

Look up workcenter capability and capacity information in tbe third block. 

After selecting a suitable warla:enter, schedule the order for a pocessing step in the bottom block. 
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~DDDDDDDDDDDDDDDDDDDDDA421 : PREPARE SEWING PLANT SCHEDULEDDDDDDDDDDDDDDDDDDDDDD? 
~ 3 
J Prod Order No: Production Period: Qty: 3 
~ 3 
~ Style: Fabric: Status: Ready by: 3 
tDDDDDDDDDDDDDDDDDDDDDDDDDDDDDMATERIAL RECEIPTSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
J 3 
3 PO No: Item: Material: Qty: 3 
~ 3 
~ Due: Exp Delivery: Received: Status: 3 
~DDDDDDDDDDDDDDDDDDDDDDDDDDDWORKCENTER SCHEDULEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
f Total Assigned 3 
f Wcntr: Period: Prod Type: Capacity: 3 
~ 3 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4 
f WCntr Period PT Item Prod . Order Hours Begin Date Status 3 

3 
3 
3 
3 
3 
3 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode: Replace Page 1 CoLtnt: *0 

A4Zl: PREPARE SEWING PLANT SCHEDULE 

Retrieve production orders to be scheduled. 

Look up workcenter capability and capacity information in the third block. 

Mter selecting a suitable workcenter, schedule the order for a processing step in the bottom block. 
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·bbbbbbbbbbbBA43i: PREPARE fENfAffQg oPERAToR scAEBuEEBbbbubbbbbbbbbbbBBBBbbv? 
3 

Dept . Code : Operator ID : 

Name: 

Grade : Dated Hired : 3 
3 
3 

Last Middle First 3 
DDDDDDDSKILLSDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDSCHEDULEDDDDDDDDDDDDDDDDDDDDDDDDD4 
Operator ID : 30perator ID Period Day WCntr Reg OT Shift J 

J 3 
Skil l No: J J 

3 3 
Operation : J J 

J 3 
Skill Level : 3 3 

3 3 
Training Days : J J 

Required Comp l eted J 3 
3 J 
3 J 
J J 

"rof i ci ency : J 3 
3 3 

>DDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDY 

Char Mode : Replace Page 1 Count : *0 

A431: PREPARE TENTATIVE OPERATOR SCHEDULE 

Look up operator and skill information in the top and bottom left blocks respectively. 

Enter the work schedule for each operator in the bottom right block. 



DD'? 

Day WCntr Reg OT S 
'7 ·-· 
3 ) ... -.]-

~(' ..•. ,} 

Days: 3 
red Completed 3 

.j 

~har Mode: Replace Page 1 

A431: PREPARE TENTATIVE OPERATOR SCHEDULE 

Look up operator and skill information in the top and bottom left blocks respectively. 

Enter the work schedule for each operator in the bottom right block. 
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Executive Summary 

To stay competitive in the Jlobal market, the textile-apparel industrial complex must 
evaluaiC and deploy state-of-the-art manufacturing and information technologies. Tbe vitality 
of this complex is also critical to the US Department of Defense (DoD) which relies oo this 
industrial base to clothe its personnel and maintain a state of readiness. To enable the apparel 
industry to become competitive by adopting ldvanced techniques and tools, the US Defense 
Logistics Agency sponsored the development of an apparel manufacturing architecture (AMA) 
at Georgia Tech. AMA is a comprehensive set of specifications for implementing computer­
integrated manufacturing in an apparel enterprise. 

The primary objective of this research is to demonstrate the role and importance of 
AMA to the apparel industry through practical applications of AMA to specific tasks in 
apparel plants. Other objectives of the effort are to ttansfer the developed technology and 
modeling know-how to the real-world and to serve as a catalyst for similar modeling and 
process reengineering efforts in the industry. 

Based on a set of defined evaluation criteria, Dowling Textiles in McDonough, 
Georgia, and Terry Manufacturing in Roanoke, Alabama, were selected as industry partners 
on the research effort. A research methodology was developed and used for carrying out the 
project Working with Dowling personnel, an information system for integrated planning and 
purchasing was designed, developed and implemented at Dowling. The underlying objective 
was to reduce the lead time in delivering gannents and to make the purchasing activity less 
dependent on forecasting. Ukewise, an information system for shared production was 
developed at Terry Manufacturing. The objective here was to enable Terry Manufacturing to 
be capable of increasing its production (in response to DoD's surge requirements) by 
anywhere between 20 and (J()CI,. Both the developed systems have been tested by plant 
personnel. 

The following major lessons were learned from these efforts: AMA enabled the rapid 
development of the architectures for the two systems by serving as a r~f~r~nu architecture; 
moreover, AMA stands to be enriched by incorporation of the detailed specifications of 
cenain functions from the two enterprise-specific models. Thus, there is a symbiotic 
relationship between the generic architecture for the domain of apparel manufacturing and the 
architecture for a specific enterprise. V cry few new information entities had to be introduced 
in the entelprise-specific information models. Therefore, once a core set of information 
entities is carefully specified (as in AMA), the entities can be reused to support many new 
functions with little modification. Hence, a well-designed information system will be a 
catalyst for rapid changes in an enterprise as opposed to being one more impediment to them. 
Fmally, the industry panDers found the architectural approach and the research methodology 
to be undentandable and easy to use. The research results and lessons learned have been 
presented at conferences. 

• •• 
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The As Is Function Model 
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The To Be Function Model 



Develop a Plan for Shared Production 
Specify the activities to be canied out for increasing shared production capability and the infonnation needed for these functions. 

Viewooint: 

Managen and supervisory personnel responsible for shared production planning. 

Purpose: 

Develop an architecture and usociated information system for increasing shan:d production capability. 
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Identify Potential Satellite Plants 
<ieate a list of canuent manufacturers with potential to ~ as outside sources for shmd production. This is done based on 

factors such u the plant location, reputation of the manufacturer and any past experience Tmy Manufactming has had with them. 

Negotiate with Potential Satellite Plants 
Hold discussions with potential satellite plants to inform them about shared production and to delermine their willingness and 

ability to participate in it. 

Plan for Shared Prodadion at Satellite Plants 
Make ddailcd plans for aettiftg either entire carments or specific garment sub-assemblies IDide by individual satellite plaDII. This 

includes planning for quality control at satellite plants and training some operatOrS from them 10 tnin others in the plant. 

Plan for Shared Produdion at Own Plant 
Assess the needs for shared production in u:rms of reuuces such u opentors, machines aod floor spiCe. Make decisioDs about 

reaJlocadnc them from other product lines or acquirinc new taOUR::eS. 

Plan for Integration tbrougb EDI 

To facilitate rapid redeployment of resources, assess and acquire necessary EDI facilities. 



~ 

·---· .'" ........... _ U.re: 12.9tll'l'J w-.. ~ DA~ ~ 
~ w.olGfT.aleA,._ 5 I' f; Daft 

~ TIIIJ.)e 11.-. 
Oelqia 1--.GfT......, 
~Oelqia30m ~ 1 2 3 4 5 ' 7 8 9 10 ~ 

Cl CA C1 C2 C5 

~ ..... ~ 
~lafamlialtwa) 

nne Saaelli~=ll 1..., -"-Niy I 
AI ~afftt ~Side ... 

p=.lile ..1.., - ~ l........t 
.Aoo ~I ~(Telly) IS 

A2 ..titoCSI tllaF - f.8lt SIBIIdl at VCIIIbl 
~ ~ .... • 

~ ~~~ 15 03 

b 8le1 ' te lants .... wl~ ~Ill '* ... 
A3 

~(TI ~~pta r-s(~ .., 
~ 

I fa=~ .laam I A111r1 -~ 01 

~ ,111&1 inli~ 111!1 02 
1'.aiaJ 1M. Bl 04 

A4 

~~':~~~ 16 05 

~ 

M2 

1~•=-... , ....... • ,B)! 
(~~Mil!.._ 
Node:AO I ntJe:De~loo a Plan for Shared Production INwnber: 



Consider Location 
Rank potential satellite plants according to their distance from Teny Manufacturing and accessibility (in tenus of factors such as 

distance from the nearest highway) and select only the plants that are within an acceptable distance and are easily accessible. 

Consider Product Range 
Examine the product range of the potential satellite plants and rank them according to the extent of similarity with BDU coats. 

Consider Reputation 
Examine available information on the past record of the plant in terms of quality and on-time delivery. 

Consider Relationship with 'Jerry 
If the plant has been a subcontractor to 1Crry Manufacturing in the past, consider its performaoce on those contracts. 
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Identify Operations for Satellite Plants 
Oassify opentions based on (1) their complexity in both performing them and in tnlining for them; and (2) logical grouping of 

operations which are easy when performed at a single location. Based on these classifications and data about the resources available with 
the satellite plants, select operations which can be performed by the satellite plants. 

Assign Operations & Order Levels to Satellite Plants 
Determine the garment su~assemblies and quantities to be produced at each satellite planL This includes generating a detailed 

delivery schedule. 

Plan for Inspection & Retrainini at SateHite Plants 
Develop a plan to ensure that the gannent su~assemblies are made to military specifications and also that the personnel get ade­

quate retraining to maintain the required skill level. 

Communicate Orders to Satellite Plants 
Inform the satellite plants of the onler levels they will have to fulfill when shared production O()ilitoneaces. 

Select Trainers for Satellite Plants 
Request the satellite plants to choose personnel to be trained at Terry Manufacturing. These will in tmn train odlcr operatOrS in 

the satellite plants. 
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Plan & Provide Additional Operators 
Ensure availability of sufficient operators by reassigning operator responsibilities or by hiring new operators. In both the cases, 

it will be necessary to train the operatorS. 

Ensure Machinery Availability 
Use surplus machines, reassign machines from other product lines, work additional shifts or purchase new machines to provide 

sufficient capacity for shared production. 

Ensure Material Availability 
Determine raw material ~uimnents for shared production and identify sources. Order raw materials for training and ensure their 

availability on time. 

Plan for Storage and Shipping 
Shared production increases the quantity of raw materials, finished gannents and in process goods to be handled and uecessitates 

shipping out to and n:ceiving of su~assemblies from satellite plants. Plan for providing sufficient storage space and shipping. 

Ensure AvaDabUity of Funds 
Provide for the investment required for additional machinery, human resources, material requirement, etc. 

Make Contingency Plans for Commercial Customers 
Minimize the impact on commercial customers by ttying to maintain the supply level to them through means such as outside 

sourcing, and canying inventory. If some commercial orders cannot be met, inform the customer in advance. 
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Provide Operaton for Cutting 
To cut sufficient fabrics for shared production. operate additional shifts in cutting. 1b meet the manpowu "'Quiremeot, reassign 

other personnel to cutting or hire new cutting oprzators. In either case, the new operaiiOI'S have to be trained. 

Provide Operaton for Sewin1 
Identify operators currendy performing operations similar in skill "'QuUements to the BDU coat manuticturing operations and/ 

or hiJe new operatorS, and train them. 

Provide Additional Penonnel 
Ensure sufficient penonnel in depaltments other than cutting and sewing. such as packing and ~boule. 
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Operate Additional Shifts 
To cut sufficient fabrics for shared production, operate the cutting machine for more than one shift per day. 

Identify Personnel for Training in Cutting 
Identify personnel currently pmorming other jobs who can be trained to be cutting operators. 

Decide on Hiring New Cutting Operators 
Hire new cutting operators to meet the shared production requirements. 

Train New Cutting Operators 
Train both the reassigned and newly hired cutting operators. If a decision is made to acquire NC cutters, all operators will need 

10 be 1l'lined. 
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Identify Operations Needing Additional Operators 
Based on the order for shared production and the CUJTendy available human resources, identify opcn.tions that need more oper-

ators. 

Identify Operaton Possessing Required Skills 
Select operators cum:ndy working on other product lines, but performing jobs requiring skills similar to those required by BDU 

coat manufacturing opcn.tions. 

Decide on lllrlng Operators 
If reassigning operators does not fulfill the operator requirement for an operation, determine how many new operators will have 

to be hired 

Train Operaton 
Provide required training for both reassigned and newly him! operators. 
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Plan for Training 
Ensure availability of machines and fabric required for training. Assign resources to each trainee. 

Train Operaton Off-line 
Train operaton until they attain the minimum skill level for the operation. 

Train ()penton On-line 
Integrate lninees into the production line to work along with regular operators. Continue this till the trainees acquire defined skill 

levels. 

Retrain Operaton PeriodlcaDy 
To ensure 1hat the trained operators retain their skill levels, take them off their regular job and rettain them periodically. 

Assess Progress In 1hllnlng 
Monitor both on-line and off-line ttainees to make sure they make sufliclent progress. 
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Identify Operations Needing Additional Machines 

Based on the order for shared production and the currently available machinery, identify operations that need more machines. 

Identify Spare Machines Suitable for the Needs 

Identify IDIChines that m capable of performing operations similar to BDU coat manufiC1Uring opentions; currently these 
machines may either be assigned to other product lines or may be spare. 

Decide on Machines to be Purcbued 

Fmd out machines that need to be purchased to fulfill shared production ~uiremencs. One imponant decision to be mlde is if 
an NC cutter is to be purclwed. 

Allow Separate Area for Off-line Training 

Design the layout for off-line training. Ease of supervision is the main ooosidentioll in doing this. 

Allot Space & Rearrange Machines for On-Une Training 

Design the layout for on-line training. Balanced material flow and minimum handling of in-process material are the main con­
siderations ha'e. 

Create New Layout 

Design a layout for sewing floor for actual shared production. 
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Add Floor Space 
Add sufficient floor space for die new machines 10 be added. 

Reassign Madllnes to Operations 
Taking lhe availability of additional machines into consideration, WOit out an optimum usignment of machines to operations. 

Provide for Handling Sub-8Siemblies 
Shared productioa necessitates shipping out to and receiving of su~usemblies from satellite plants. Plan for routing p11t1 

ICCOI'dingly. 

\ 
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Estimate Fabric & Trim Requirement for Shared Production 
Based on the level d production Rquiml for shared production and the bill of materials for BDU coat, estimate the quantity d 

fabric and trim that will be required. 

Estimate Fabric & Trim Requirement for Training 
Estimate the fabric and trim requirement for both off-line and on-line training. 

Place Orden for Fabric, Trim and Labels 
Select vendors for materials requiml for training and send p1D'Chase orders 10 them. 

Monitor Status of Orders 
Ensure that materials requiml for training are obtained on time. 
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Receive Raw Materials 
Make plans for ftleeiving, inspection and storage of additional quantity of raw materials ""'uiJal for shanxi production. 

Ship Cut Parts 

Plan for col1ectiDa and shipping cut packages to satellite plants. 

Receive Sub-assemblies 
Plan for verifying the quantity and quality of suiHsscmblies received from satellite plants and routing them to f\D'tla operations. 

Ship Finished Garments 
Plan for shipping additional quantity of finished prments. 
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CoDed and Inspect Cut Parts 

Collect all parts requiml f« the operation(s) assigned to a satellite plant and make sure they are t= of defects. 

Coiled Required Trim 
Collect any trim required for the usigned operatioo(s). 

Print Bundle Ticket and Process Plan for Assigned Operations 
Print detailed instructions specifications f« the assigned operation( a). 

Record and Ship Cut Package 

Ship the cut parts, trim and process plan after m:ording the details of the sbipmcnt. 
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Check Quantity of Sub-assembUes 

When sub-assemblies are received from the satellite plan~ ensure that the bundle contains the ~ui!M number of sub-assem-
blies. 

Inspect QuaHty of Sub-assemblies 

Ensure that the operations performed at the satellite plant conform to the BDU coat specifications. 

Route Sub-assemblies for Further Processing 

Collect sub-assemblies (possibly from ditlerent sources) and route them to the machines assigned for further processes. 
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Plan for Increased Outside Sourcing 

Identify garment manufactura"s who can supply garments n:quiled by commercial customers. Discuss the terms and finalize 
anangements with the identified manufacturers. 

Build Inventory 
Folecast the requirements of the commercial customers based on the seasonal variations in their orders. Build inventory to fulfill 

these requirements. Working overtime is one of the means for building the inventory. 

Inform Customer of Changes in peuvery Schedules 
Inform cormnercial customers about possible changes in delivery schedule and source of shipping. 
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Establish Enterprisewide Database 
Information about opcntions, their ~source requirements, current availability of these l'eSOU!CeS and potential sources of these 

~sources are essential fOI' implementing shared production. Develop a specification of all information required and develop a database 
to ensure the availability of the information. 

Link Marker Making with NC Cutting 
Direct link: between marker making and cutting facilitates rapid changes in garment style and sizes. If necessary, acquire this 

capability. 

Monitor Work In Process on Sewing Floor 
Real-time data from the shop-ftOOI' is essential for implementing EDI in the enterprise. Consider acquiring a data collection sys-

tem. 

Monitor Order Status at SateiHte Plants 
Create a database to ~ the quantity and quality of garment sub-assemblies shipped to and rec:eivcd from satellite plants. 

Establish Link with Customers and Vendors 
Consicb acquiring the ability to receive customer orders and place purchase orders electronically to shorten the product cycle 

time. 
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The To Be Information Model 
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TABLE OF ENTITIES AND THEIR ATTRIBUTES 

ENTITY NO: 1 D'l'ITY HAMZ: OPERATOR 
The human responsible for operating the workstation to perform 
an operation (64) 1 • 

------~--~-----------~------------------~-~--------------~-------
OperatorNo 
Name 
Plant Code 
Dept Code 
J obCode 
Assignment 
SubjectRating 
Comments 

ENTITY BO • 2 

y N n Unique ID for the operator 
N N a(25) Last name, first name 
N y * The Plant at which employed 
N y * Department in which employed 
N y * Highest job category 
N N a (1) Whether assigned to shared prodn. 
N N n Overall subjective rating 
N N m Memo field for detailed comments 

ENTITY NAME : IUC _QC _ U: 

Summa ry report for all tests performed on purchased material •• 

---------~------------------------------------~------~~---~-----
RmQcReportNo 
Date 
PONumber 
POitemNo 
Res ult 
Comments 

EN'l'I'l'Y NO: 3 

y N 
N N 
N y 

N y 

N N 
N N 

n 
d 
* 
* 
a(25) 
m 

Unique ID for the QC Report 
Date of report 
PO Number for the item tested 
Item number within the PO 
Accepted, rejected, 
Detailed comments 

ENTITY NAME: OP SKILL 

The skill level and training level of an operator to perform 
a particular job (65) • 

OperatorNo y y * Unique ID for the operator 
OprnCode y y * Unique code for the operation 
ReqTrngHrs N N n Standard no. of training hours 
CompTrngHrs N N n No. of training hours completed 
EffcncyGoal N N n Efficiency target 
EffcncyAttnd N N n Current operator efficiency 

1. The number in the parenthesis indicates tbc eomsponding entity in the AMA information model. 

n: Number; a(x): Alphanumeric string of length x; d: date; m: memo; $:Currency 



ENTITY NO: 4 ENTITY NAME: OPRN 

Basic unit operation perf9rmed in the various function areas 
of the enterprise (108). 

OprnCode y N n Unique code for the operation 
OprnName N N a (35) Descriptive name 
StdHours N N n Standard Hours for 100 units 
StdCost N N $ Cost assigned to the operation 
JobCode N y * Job category of the operation 
OprnGroupiD N y * Logical operation group 

ENTITY HO: 5 ENTITY RAMZ: JOB 

A generic entity for a class of construction operations that 
have same level of complexity and require similar skills to 
perform (66). 

JobCode 
JobGrade 

I 
ENTITY •(): 6 

Y N a (18) Unique ID for the job 
N N n Skill level of the job 

ENTITY NAME: WS OBTY -
A construction operation that a particular workstation is 
capable of performing. This entity also gives the capacity of 
the workstation for this particular operation (63). 

--------1--------------------------------------------------------
WrkstnNo Y Y * Unique ID for a work station 
OprnCode Y Y * Unique ID for the operation 
OprnCapacity N N n Units produceable in 1 hr 

ENTITY NO: 1 ENTITY HAMil:: WIUtSTATN 

A single machine or a group of related machines used to 
perform unit manufacturing operation (62). 

-----------------------------------------------------------------
WrkstnNo y N n Unique ID 
EqGroupNo N y * Group to which the WS belongs 
Dept Code N y * Dept to which the WS belongs 
Plant Code N y * Plant to which the WS belongs 
WrkstnStatus N N a (20) Current Status (busy, idle, ••• ) 
Assignment N N a (1) Whether assigned for shared prodn. 
FlrSpaceReqd N N n Floor space required in sq. ft 

n: Number; a(x): Alphanumeric atring of length x; d: date; m: memo;$: Currency 



ZN'l'ITY NO: 8 D'l'ITY KAME: PROC_STEP 

A step in the process plan that transforms the state of a 
garment sub-assembly (24) • 

ProcStepNo 
ProcPlanNo 
OprnCode 

ZN'l'ITY HO: g 

Y N n 
y y * 
N y * 

Sequence no. in the process plan 
Unique ID for the process plan 
Mfg. oprn. corresponding to step 

D'l'ITY RANI:: PROC PLUI -
A sequence of operations involved in the manufacture of a 
garment style (23). 

---------1-------------------------------------------------------
ProcPlanNo Y N n Unique I D for the process plan 
StyleNo N Y * Process plan for garment style 

ENTITY HO ~ 1 0 DTITY H»>E: ID.TL LOC -
Stor.ge location for material including garments, garment 
sub-assemblies and raw materials. These are us~ally bins or 
racks arranged in aisles (36). 

--~------r----~~--~~----~-----------~-~-------~-~~--~---------
MatLocindex y N a (15) Unique ID of a storage location 
RowNumber N N n Row identifier for storage location 
ColumnNumber N N n Column number (or shelf number) 
TotalCpcty N N n Maximum capacity at the location 
Type N N a(15) Shelf, bin, ... 
Plant Code N y * Unique ID for the plant 
Dept Code N y * Unique ID for the dept 
Assignment N N a(l) Whether assigned to shared prodn. 

n: Number; a(x): Alphanumeric string of length x; d: date; m: memo;$: Currency 



D'IITY BO: 11 D'l'ITY BAICI:: S'l'OR._I'l'DC 

A unit of material that is stored. This may be a garment, 
garment sub-assembly, a bolt of fabric or a carton containing 
a specific quantity of a trim item (35). 

-----------------------------------------------------------------
StoitemNo y N a(l5) Unique ID for the stored item 
MatLocindex y y * Location of storage 
OriginalOty N N n Initial qty stored 
RemainOty N N n Currently available qty 
CurrStatus N N a (20) Item may be temporarily absent 
MaterialiD N y * Material Stored 
Assignment N N a (1) Whether assigned to shared p. 
ShippingCode N y * Shipping assigned for the item 
PO No N y * Purchase Order number 
POitemNo N y * Purchase order item number 
ProdOrdNo N y * Production order assigned to 

ENTITY BO: 12 D'l'ITY RAMZ: NAHR.IAL 

Includes garments and materials that go into garment 
construction, such as trim, closures and labels (22) • 

-----------------------------------------------------------------
MaterialiD 
Description 
Unit 
Cost 

EN'l'ITY BO: 13 

Y N a (30) 
N N a(30) 
N N a (10) 
N N n 

Unique ID for fabric, trim, •• 
Brief description 
Rolls, yards, and so on 
Standard cost of the material 

D'l'ITY BANE: SHIPMENT 

Garments for customers, garment sub-assemblies for satellite 
plants and raw materials from vendors. 

-----------------------------------------------------------------
ShippingCode y N a(24) Unique ID for the shipment 
ExpDate N N d Date of expected shipping 
ActDate N N d Actual shipping date 
MaxCapacity N N n Maximum capacity 
ShipperCode N y * Shipping company identifier 
CustomerCode N y • Customer to whom shipped 
SatelCode N y • Satellite plant to receive 
VendorCode N y * Vendor shipping the goods 

n: Number; a(x): Alphanumeric string of length x; d: date; m: memo;$: Currency 



D':ITY •o: 14 D'li'l'Y ltAHI:: PLU1'1' 
A manufacturing facility for cutting, sewing or finishing 
activities. This includes own, satellite and sub-contractor's 
facilities (42). 

---------------~--_.... _________________________________________ _ 
Plant Code y N a(l5) Unique ID for the plant 
StreetAddrs N N a (50) Street address of the plant 
City N N a (20) City of location 
State N N a(2) Two lettered state code 
Zip N N a (9) Zip code with 4 digit exten 
PhoneNo N N n Ten digit telephone number 
Fax No N N n Ten digit telephone number 
ContactPers N N a (25) Contact person in the plant 
PlantRating N N n Overall performance rating 
Comments N N m Detailed comments 

ENTITY •o: 15 

Installed capacity of a plant to produce a complete garment 
specified by the style number (43). 

--------~----------------------------------------------~---------Plant Code 
StyleNo 
Capacity 
Rating 
Cost 
DeliveryTime 

J:N'l'ITY HO: 16 

"1 y * 
y y * 
N N n 
N N n 
N N $ 
N N n 

ID for the plant 
ID for a garment type 
Units of garments/week 
Rating for a garment 
Cost/unit of garment 
Time in days to deliver 

ENTITY H»>B: COS'raa:R 
The party for whom the garments are manufactured (4) 

CustomeriD y N a(l5) Unique Id for the customer 
CustomerName N N a (25) Name of the customer 
StreetAddrs N N a (50) Street address of the customer 
City N N a (20) Customer's city 
State N N a (2) Two lettered state code 
Zip N N n Zip code with 4 digit extn 
PhoneNo N N n Ten digit telephone number 
FaxNo N N n Ten digit telephone number 
ContactPers N N c (25) Contact person 

n: Number; a(x): Alphanumeric etrin9 of length x; d: date; m: memo;$: Currency 



D'l'I'l'Y BO: 17 D"TI'l'Y IIAMZ: KM"L _sac 
A supplier from whom a particular material can be obtained (94). 

MaterialiD 
VendoriD 
Price 
Lead Time 
Rating 
VenitemCode 

ENTITY BO: 18 

y y * Source given for this material 
y y * Source of the material 
N N $ Purchase price/unit 
N N n Lead time for delivery in days 
N N n Performance rating 
N N a(l5) Vendor's code for material 

DTI'l'Y NAME: VDJD()R 

Supplier of materials such as fabrics, threads and labels (31). 
f 

--------~---------------------------------------~----------------
VendoriD y N a(l5) Unique ID for the vendor 
Name N N a (30) Company name 
StreetAddrs N N a (50) Street address 
City N N a (20) City name 
State N N a(2) Two lettered state code 
Zip N N n Zip code with 4 digit extn 
PhoneNo N N n Ten digit telephone number 
FaxNo N N n Ten digit telephone number 
ContactPers N N a(25) Contact person 
Rating N N n Overall rating of the vendor 
Comments N N m Detailed comments 

EN'l'ITY NO: 19 D'l'ITY NAME: P'OR_ORD 
Order sent out to a vendor t o procure one or more types of materials 
(32) • 

-~----~----------------------------~------~----~----------------
PONumber 
VendoriD 
Date 

DTI'l'Y BO: 20 

Y N n 
N y * 
N N d 

Unique number assigned to PO 
PO is placed with 
Date of order 

D'l'I'l'Y BANI:: POITDI 
An item on the purchase order providing details of material 
ordered,the desired quantity and delivery status (33). 

-----------------------------------------------------------------
POitemNo y N a (7) sequence number in the PO 
PONumber y y * PO containing the item 
MaterialiD N y * Material ordered 
OrderQty N N n Ordered quantity 
RecvQty N N n Actual received quantity 
PromisDate N N d Vendor promises to deliver on 
DelivDate N N d Actual delivery date 
Status N N c(12) Current status -- pending, 
BlanketPONo N y * PO item against this BPO 

n: Number; a(x): Alphanumeric string of length x; d: date; m: memo;$: Currency 

-~--------~~==============~ 



D'liTY NO: 21 
Order from a customer for one or more types of garments. 

CONumber 
CustomeriD 
OrderDate 

D'liTY NO: 22 

Y N n 
n Y • 
N N d 

Unique number for CO 
Customer placing the order 
Date of receiving the order 

DTITY NAMZ: CO ITDC -
An item in customer order, specifying the garment ordered, 
quantity and delivery status. 

-------------------~---------------------------------------------
COitemNo y N n Sequence number with in CO 
CO Number y y • CO to which item belongs 
ContractNo N N a(17) DLA contract number 
StyleNo N y • Style ordered by customer 
Quantity N N n Units of materials ordered 
RequestDate N N d Customer requests delivery on 
PromisDate N N d Date mentioned on order confirm 
DelivDate N N d Date of actual delivery 
Status N N a(15) delivered, cancelled, ... 

ENTITY NO: 23 DTITY NAMZ: IUC_QC_IT 
Data on individual tests performed on an item .• 

-----------------------------------------------------------------
RmOcReportNo y y n Report to which this item belongs 
RmOcitemNo y N n Unique item number within a report 
TestProcCode N N a(21) ASTM, MIL or other test procedures 
Date N N d Date of testing 
TestResult N N a (25) Accept, Reject, ••• 
Comment N N Jt,\ Detailed comments on test result 

ENTITY NO: 2C D'TITY RAMI: : PL OP CA - -
Installed capacity to perform a specific logical group of 
operations. 

Plant Code y y • Plant whose capacity is given 
OprnGroupiD y y • Logical group of operations 
Capacity N N n Units/week 
Rating N N n Rating for this operation group. 
Cost N N $ Cost charged by plant /unit 
DeliveryTime N N n Lead time for delivery (days) 

n: Number: a(x): Alphanumeric string of length x: d: date: m: memo;$: Currency 



J:NTITY 110: 25 

Logical group of operations: usually a set of operations to 
complete a sub-assembly of a garment such as fly and sleeve. 

-----~---~---------------------~~~-----~-----~----------------
OprnGroupiD 
Description 
StyleNo 

ENTITY 110: 26 

Y N a (15) 
N N a (50) 

N y * 

Unique ID for the oprn group 
Detailed description of op group 
Garment whose part is made 

A contract entered into with a supplier to purchase a specific 
quantity of a material over a time period. 

---------~--------~~~---------~~--~----------------------------
BlanketPONo y N n Serial number for BPO 
MaterialiD N y * Material Ordered through BPO 
Quantity N N n Total ordered quantity 
OrderValue N N $ Dollar value of the BPO 
StartDate N N d Beginning of BPO period 
EndDate N N d End of BPO period 
Status N N a (15) Completed, cancelled, .. . 

J:NTITY HO: 27 DTI'l'Y HAMI:: OP HA'l'L 

Construction material required to produce a particular 
garment sub-assembly (21). 

' 
--------~--------------------------------------------------------
OprnGroupiD 
MaterialiD 
Quantity 

J:NTITY 110: 28 

y y * 
y y * 
N N n 

Matl req. specified f or OpGp 
Material item reqd for OpGp 
Number of units needed/garment 

J:NTITY HAM1:: SUB OOH'1' -
Order for outside sourcing of one or more entire garments or 
garment subassemblies. 

---~~---·----~-----~---~~----~~--~----------~-------·-----
SubCont No 
PlantCode 
Date 

Y N n (6) 
N y * 
N N d(6) 

Unique ID of the sub-contract 
Plant to which subcontracted 
Date of award of contract 

n: Number; a(x) : Alphanumeric string of length x; d: date; m: memo;$: Currency 



D'l'I'l'Y BO: 30 Drl'ITY MANI:: SO_COB_I 

An item in an order to an outside source. It can be an entire 
garment or a sub-assembly of it. It specifies the quantity 
ordered and delivery status. 

--~-------------------------~-----~----------------~-----------~ 
SubContitNo y N n (2) Sequence no. within subcont. 
SubContNo y y * Contract to which item belongs 
StyleNo N y * Garment being contracted 
OprnGroupiD N y * Operation being contracted 
Quantity N N n (7) Number of units ordered 
RequestDate N N d (6) Delivery requested on 
PromisDate N N d(6) Delivery promised on 
OeliveryOate N N d(6) Actual delivery on 
Status N N c (15) completed, pending, ... 

n: Number; a(x): Alphanumeric string of length x; d: date; m: memo;$: Currency 
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Terry Manufacturing 

Information System for Shared Production: User's Guide 

Installation 

Create a directory by name terry (or any other name) under the Paradox directory and copy all the 
files provided on the diskette labelled 1'erry - Shared Production" under the directory terry. 

C:\'> eel pclox40 
C:\PdQx40>mkclir terry 
C:\pdox40>cd terry 
C:\pdox~opy a:\terry\• .• 

The following file types are currently used in the Thrry system. A complete list of file types can be 
found on Page 7 of Paradox User's Guide. 

Extension File Content 

DB Table 

.MB Memos for one table 

(memo data type is used for storing long 
texts. The comment field of Operator table is 
an example) 

.sc Script (For example, Bpo_sumq.sc is a query 
script) 

.PX Primary index (used for searching records) 



Starting Up 

Stan Paradox. You can stan it from any~ if .. C:~x40" has been added to the path vari­
able in autoexec.baL 

This puts the Paradox main menu on the screen. 

Tbe ~ C:y,dox4(}.Jerry is the default~ for using the 1erry system. If Paradox is 
ataned from any other~. use [Tools, More, Directory] from the Paradox main menu to set 
the default~ to C:\pdox4fherry. 

Viewing Tables 

• To look at any table, select [Vaew] from the Paradox main menu (Note: items from a menu can 
be selected either using a mouse or by moving the cursor using arrow keys and pressing <enter.>). 
Paradox prompts the user for a table name. 

• If you know the table name, enter the table name and then press <enter>. 

• If you do not know the table name, press <enter> to display the list of tables. 

• Once a table is selected, all the reconJs in the table are shown. You can browse through the table 
using arrow keys or the vertical and horizontal scroll ban. When only a pan of a field is displayed 
on the screen, move the cursor to that field by using arrow keys or the mouse and press Alt-F5 to 
display the entire contents (or you can double click on that field). 



Editing Thbles 

You can edit a table in one of two ways: 
1. If you are viewing a table. you can press F9. 
2. Otherwise. select [Modify, Edit] from the main menu and then enter or select the name 

of the table to be edited. 

• Select [Dolt] or press F2 to save changes. 

• Select [Cancel] to discard all changes. 

• If you press Ctri-D while in a field. the value from the corresponding field in the previous 
record is copied to the field. 

• When the message line at the bottom of the screen shows Fl LookUp. you can select a 
value from a predefined lookup table. For example. while entering a record in the Oprn 
table (Table 4). you can lookup the possible values for JobCode and OprnGrouplD from 
the tables Job (Table S) and Op _sroup (Table 2S). respectively. While in the lookup table. 
go to the record you want to copy the value from and press Fl. This puts the value in the 
corresponding field in the Oprn table. 

• The fonnats of certain fields have been predefined. The system will guide you in entering 
the value in the right fonnat and accept a value only if it is in the right fonnat. The fol­
lowing predefined formats are associated with the fields: 

Table Field Format Example 

~tion(4) OpmCode !!!-!!!!!!-!!!!-!!!!! BDU4448-02-32 
~rkstatn (7) WrkstnNo ! !-! !-!!!! !-!!!!-HH SN-LS-UTR.IM-NPOS-0001 
~terial (12) MaterialiD !!!-!!!!!!-!!!!-!!!!! FAB-'IWD..LX-BLUE-00001 
Pm_ord (19) PO Number !!-### TC-489 
~scellaneous PhoneNo. FaxNo lUI# #41#4#### 717-790-2601 
~scellaneous Assignment One of <y. Y, n. N> y 
~scellaneous Rating 1 to 10 10 

I represents any alphanumeric character in uppercase and I represents a number. 

You are free to type in lower or upper case and you need not type the"-.. character; the system con­
vens whatever is typed into upper case and automatically enters the"-" character at the appropriate 
places. 

• To modify format. select [VaJCbeck, Define] from the Edit menu. Indicate the field by selecting 
it (either by clicking or by pressing <enter> while in the field). 

• Select [Picture] for modifying the first six formats shown in the table; select [LowValue] and 
[High Value] for the last fonnat. 



• For mlft information refer to Pages 343 and 353 in Paradox User's Guide. 

Note: If you wish to only add new records (as opposed tomodifyingexistingrecords), use [Modify, 
DataEntry] from the main menu. This will prevent the old records from being accidentally edited. 

Using Queries 

Paradox provides the user with an easy to use "query by example" feature. Setting up queries is 
explained in Olapters S and 6 of the Paradox User's Guide. Once a query is set up, it can be used 
for future use. 

• To save a query, Select [Scripts, QuerySave] from the main menu and assign an appropriate 
name. 

Currently three such queries are available: 

(i) Bpo _detq is a query to find out all the purchase orders that have been issued against at Blanket 
Purchase Order (BPO); 

(ii) Bpo _slllft4 summarizes the same information by showing the BPO quantity, the quantity 
remaining to be ordered and the date on which the BPO period ends; and · 

(iii) Pend _coJ gives a list of pending customer orders with the number of days from the CUITCnt 
date to the date on which delivery has been promised. 

• To run any query script. select [Scripts, Play] from the main menu. Enter or select the query to 
be run. 

• A query can be modified before it is run. 

Modifying Table Structure 

To add fields to a table, change field names or data types select [Modify, Restructure] from the 
main menu and then enter or select the table to be modified. You can navigate through a table def­
inition using the mouse 01' the mow keys. Alt-FS allows you to move within a field using the mow 
keys. Select [Dolt] to save changes or [Cancel] to discard changes. 



Adding '18bles 

To add a new table, select [Create] from the main menu. Enter the name of the new table. Enter 
the field names and types on the saeen. 

Deleting '18bles 

To delete a table, select [Tools, Delete, Table] from the main meDu and then coree or select the 
name of the table to be deleted. 




