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oA Tz I b~DV I EEHETD, VY —ANXML
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LD EITENELL 2> TEZ, RDF OXHiEE
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BEH:

1) BECET BEBHARXRITORSE
BRSO HIRERLBEENMEDOBEF
http.//www.epa.go,jp/99/e/19990705e~keishin.htm!

2) The Delphi Group D3RI+ —& i
Knowledge Management Special Course
http://www.delphigroup.com/

3) World Wide Web 2/ —2 7 Ua
Technical Reports and Publication
http://www.w3.org/TR/

4) XE BEARTOREE
THE EMERGING DIGITAL ECONOMY I
http://www.ecommerce.gov/ede/ede2.pdf

5) Robin Cover @ The SGML/XML Web Page
http://www.oasis-open.org/cover/
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Wi XML WSxHie L& XRET > ¥, R4t Web T CGI 2 FH, w9 &
T LIERIBICEAEET D o THEET L EE LT
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Uy — AR, #AF (RL 2&T), S, EFMEEHEBHRSICOVWT XM 2T
WBEREZITHIILELTWD, 72, Web 790 HFIZL Y A IEHAHA V¥ —T 2 — A
THETHAILICLY, WRKEDS XA FEHREY M TERTAI 2L LTn
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Japan 27 files
Philippin 32 files
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Manufacturing Online: A Case Study of Using an XML-based
System to Create and Deliver Manufacturing Information

Craig BENSON, Guidant CPI
Tom DICORCIA, Arbortext Inc.

Abstract

Guidant CPI, a manufacturer of medical devices, is significantly reducing its cost of
manufacturing documentation while increasing the quality of information delivered to
the assembly line by authoring in XML. Assembly instructions are delivered
electronically via an intranet, which ensures that the assembly line is using current
information. The intranet also allows electronic feedback from the line .to the
information authors, allowing continuous improvement. XML is a non-proprietary
format with features which allow Guidant to easily and accurately reuse text objects
and provide a dynamic view of information to the user.

Company Background

Guidant CPI is a manufacturer of cardiovascular medical devices such as heart
pacemakers and defibrillators. 1998 sales were $1.9 billion. The company employs over
6,000 people. As a manufacturer of implantable medical devices, Guidant needs to
provide products of the highest quality and also needs to document this quality to the
proper regulatory authorities.

The Documentation Challenge

Documentation is created beginning in the design stage and is edited and supplemented
to ensure that there are comprehensive descriptions and manufacturing instructions for
each device,

In the manufacturing area, information was disseminated to the manufacturing floor on
paper. Each product requires up to 3000 pages of documentation. Simply managing
revisions for such a large volume of documentation required three full-time employees.
Difficulties associated with document management sometimes was a source of increased
costs and longer than optimum production cycle times. :

The documentation process is complicated by the requirement that the product be
manufactured in a clean room environment. This means that paper documents had to
be laminated in plastic to prevent paper fibers from contaminating the device being
manufactured.

Analysis of the manufacturing documentation revealed that it was composed of several
different types of information:

e procedural

e policy

e decision making

e general

e frequency based (periodic)
e inspection ’
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In addition, some of the information described the product, while other information
described the processes associated with manufacturing and inspecting the product.

Guidant set a goal of improving product quality and lowering costs by improving the
manufacturing documentation process. Its objectives are to:

o decrease the number and rate of documentation defects,

e decrease manufacturing downtime spent waiting for distribution of documents,
e decrease the number of “documentation only” changes,

o decrease the document maintenance effort from 3 full-time employees to 0.5 full-
time employee, .

e consolidate to a single source of manufacturing information.

By meeting the above technical objectives, Guidant could help achieve better
performance on its business objectives of:

e product compliance with specifications,
¢ manufacturing productivity,

e manufacturing process consistency,

e manufacturing uptime, and

o documentation maintenance costs.

Manufacturing Online (MOL)

Guidant's manufacturing organization conceived of "Manufacturing Online", also called
MOL, as a vision which would allow them to meet their objectives. The idea is to
eliminate paper by delivering electronic information directly to the manufacturing line.

In moving to a paperless environment, Guidant would have to overcome several
challenges:

Moving from a paper to an electronic culture. The manufacturing workers at Guidant
are accustomed to reading paper documentation and providing written feedback. Would
they be willing and able to adapt to reading information off a monitor and interacting
with the machine in order to provide feedback? '

Restructuring documentation for online viewing. Manufacturing documentation is
organized and styled for effective delivery on paper. A different viewing medium would
be more effective if the documentation structure and style is chosen for that specific
medium. This might mean rewriting legacy information and developing new processes
and styles.

Work area space / Hardware selection. The physical layout of the assembly stations
must be considered. Would there be sufficient room for the Monitor? Could the monitor
and keyboard be placed in an ergonomically correct position for the assembly
technician? What type of hardware would be appropriate?

Computer skill levels. Assembly technicians were not required to have any experience
in using a computer. Would they be able to learn how to operate the computer?

Requirements

For electronic document delivery a web-based or otherwise known as an intranet system
was seen as cost effective given the present state of this technology. In a web-based
information delivery system links to existing systems can easily be built. Standard

— 40 —
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browsers provide a familiar, consistent, and easy to understand user interface. Proper
design of the information presentation can provide further context-sensitive cues to the
proper information.

Electronic, hyperlinked information delivery makes it possible to provide
supplementary information in a way that was not practical with paper-based
information delivery. Hypertext links provide quick access to and from supplementary
pages. Graphics can be more easily incorporated and maintained in documentation.
Annotations such as "tips and techniques" and glossaries can be easily accessed.

Guidant has manufacturing facilities at various international locations. Manufacturing
Online will be deployed at manufacturing lines in Saint Paul, Puerto Rico, and in
Ireland. Electronic delivery of manufacturing information is especially advantageous
when they need to be delivered to remote locations.

In order to make such a system practical to implement and cost-effective to maintain it
was decided that consistent, industry accepted standards should be used. Yet it should
be possible to flexibly use the standards to meet the needs of the project.

The initial system would need to display a list of components, equipment, and supplies,
training information, and build instructions. The instructions should be appropriate for
the given product and the equipment available for its assembly.

Why XML?

Guidant first found about XML while searching the Internet for technologies which
could be used for MOL -- so the project vision preceded the decision to use XML. XML
was chosen because it is tool and vendor independent, it is an industry standard, the
content can be kept independent of the presentation (style), and it allowed for the
possibility of dynamic document delivery.

Guidant contacted Arbortext because the Arbortext name was always connected with
XML, and Arbortext's vision for XML was in line with Guidant's vision for XML.

Arbortext Epic

Epic is based on XML and maintains content in this industry standard, non-proprietary
format. From XML, Epic includes all the tools needed to publish to multiple formats --
including the web and Postscript -- automatically. No other software needs to be
integrated for multiple outputs.

Epic also recognizes the existence of tiers of users. Full time writers use a full function
"Author" seat. Engineers and other occasional contributors to documentation can use a
reduced function editor with a simplified interface.

Epic has a feedback function, which allows information to flow from the information
user -- or reader -- back to the documentation supplier. Guidant will use this function to
gather user input on the documentation. The operators often can contribute significant,
value to manufacturing documents but it is difficult to collect this feedback in a
traditional paper-based environment. By making it easy to provide feedback, Guidant
hopes that engineers, writers, and users will become more closely tied together and
create better documents.

Furthermore, Epic includes a rich command language and tools for customization, so
the product can closely meet the requirements of MOL.
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Guidant Customizations of Epic

Guidant is using the XML version of the DocBook DTD which is the standard DTD for
Epic. However some minor changes were made to the DTD. The formats to be published
to are print, Postscript, asp, and HTML. A redlining function was added to Epic to
enable detailed comment on authored material. The redlined text can be viewed in
browsers, as well as in the authoring tool. A query function was added which allows
queries to the BOM and to appendix tables. These queries can be run dynamically. A
custom interface for these queries has been developed. Templates were created to make
it easier for authors to create new documents. Print formatting was modified to conform
to Guidant needs.

Web Site Design

The MOL web site was designed to incorporate the Epic authored material. Querying
uses the transformations from Epic. Considerable care was taken with design of the
user interface so that documents would be presented in the most user-friendly and
accessible manner.

Guidant is using Epic’s personalization capabilities to present different views of the
information based on a production worker’s past experience building the product, the
specific equipment available at the worker’s workstation, and the specific product sthe
is building.

Guidant is primarily using Epic to create manufacturing instructions. Wherever specific
parts are mentioned, they are filled in automatically at run-time. That means that the
bill of materials can be changed without changing the documentation. It also means
that a single set of manufacturing instructions can be used for a variety of products.

Current Project Status

The MOL system is now being used on three small manufacturing lines. Extending
deployment to all of manufacturing is regulated by the availability of resources. There
are no technical limitations to the installation size. This system is scaleable to far
beyond the needs of Guidant.

So far, the system meets the original project goals and vision. It is being well-received
by users. The most common comment is "When can everyone have this system?"

Future Plans

The current system uses the file system for storing documents and document objects.
Guidant plans to Integrate Epic with their engineering product data management
(PDM) system, as well as with a document management system (DMS).

Right now the system converts the native XML content to HTML via a stylesheet for
presentation in the browser. This is done to make the content accessible via a wide
range of browser versions. Guidant has control over the browsers used for MOL.
Therefore, they hope to provide native XML directly to the browser in the future.

(Guidant also plans on utilizing additional XML related standards in MOL -- such as
XSL, Xlink, and Xpointer.

suidant plans on continually adding functionality and information sources to the MOL
web site.
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Other users at Guidant

Through experience with the MOL project, Guidant has learned how XML and Epic
might be useful for other functional areas in the company. For example:

e System Asset Management for requirements tracing

e Test Engineering for transferring data from testing stations to various databases

Conclusion

The XML-based Manufacturing Online project is expected to eventually save 20% to
30% of the costs of manufacturing document production at Guidant. Additionally, the
company expects that by improving its employees’ ability to get the information they
need efficiently, it could improve overall product time-to-market from two to five
percent by lowering production time.

Figure 1: Basic Arbortext Epic Configuration

Native XML Publish To:
Authoring Edit and e Web
Document | | ° RTF
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From Capturing to XML

Document Exchange Total Solution
Presented by
Fisher Lee
AsiaServe Techonology Japan Co., Ltd.

OUTLINE
m Sources of Information
a Era of Internet
m The Obstacles of Document Exchange
a From Capturing to XML -- Total solution
m Internet Applications
® c-invoice
e e-bill
e e-business card

m Demo
B Q& A

Sources of Information

Era of Internet
m All Information will go into Internet
® c-government
e c-business
® e-society
® e-citizen
m  All Information should be global
e Language Independent
e Platform Independent
e Software Independent

= Information/Document Exchange is a MUST

Obstacles in Document Exchange

From Capturing to XML--Total Solution
m Dynalab Capture

=> Convert Paper Documents into Electronic files, then portable Document Format
m DynaDoc

=> Convert Electronic Files into Portable Document Format
m DynaForm

=> Base on DynaDoc Portable Document Format

=> Create data fields without any programming

=> Easy data input anywhere

=> Easy integration with any database

=> Can convert to HTML or XML for open standard
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Functions of Dynalab Capture

Convert Paper Documents into Image Files using Scanners

Extract Characters from Images for further processing

Using OCR to Recognize Characters and convert characters into Text files
Combine Image files and Text Files to create multiple layer DynaDoc Portable
Documents

Keep original document presence while texts are fully searchable

Electronic files are easy to archive and reuse

Features of Dynalab Capture

Convert into DynaDoc file format after OCR

Provide full text and key word search on document image
Support multiple languages

Automatic adjust screwed images

Can handle Complicated images and form recognition
Provide large volume batch scanning function

Provide Boolean Conditional Search and Fuzzy Search
Support Smart Cache to increase search speed

Can create multiple search index

Can dynamic assign index database

Display either abstract or document contents after search

Functions of DynaDoc

Platform/ Software/ Language independent

Font embedded in Documents using patented technology

Fully support two byte languages, keep original appearance

Easy to use, same as using a printer

Free and light reader, easy to get and pack

Provide Reader plug-in for IE and Netscape

Provide ReaderPro for document editing

Password control for document security

Convert to XML automatically with tree structure and data fields
=> comply with Open Standard, easy for Document Exchange

Features of DynaDoc

Main window and sub window co-exist, friendly user interface

Tree structured index, easy to read and manipulate

Multiple file hypertext, make documents alive

WWW hyperlink can easily link to related home page

Automatic slide show, make presentation easier and smoother

Can create data fields on DynaDoc for various application, make data input more
flexible and easier
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m Provide file compression, speed up document delivery
m Multiple paper size and resolution selection, enhance printing quality
m Provide APIs for application integration

Functions of DynaForm
Base on DynaDoc Portable Document  Format
Fully 2-Byte support
Data Fields can be font embed, Gaiji can be carried all along
No need any programming, create forms quickly and easily
Provide various field attribute, create forms more flexible
Use free DynaDoc reader or plug-in for data input
Data can be import or export from/into database
Suitable for Internet / Intranet applications
Can convert to WDL(DynaDoc), HTML or XML formats
= comply with Open Standard, easy for Document Exchange

Features of DynaForm

m Make templates using any software then convert to DynaDoc

m Use DynaForm to define field attributes, no programming

m Provide various types of fields including data, tables with rows and columns, image,
radio button, check box, menu bar, action button, etc.

m Multiple security level, from file to fields

Provide sub-window to show directory of all fields

m Provide API for easy application integration

Internet Applications: e-invoice

Benefits of e-invoice

Sample of e-invoice

Internet Applications: e-bill

m Send customers electronic bills instead of paper printouts

m Deliver e-bill over internet instead of traditional mail

m Using push e-mail to send e-bills, customers can also make on-line queries anytime,
increase interactivity to customers

m Customer may have choices of viewing e-bills on-line or saving to a file or printing out

m Integration with on-line payment system, customers may have alternatives to pay the bill

Benefits of e-bill

Paperless bills, correspondent with “green publishing”

Save traditional printing cost, time and labor

m Save traditional mailing cost, time and labor

m Internet delivery with time stamp, provide full stage tracking, increase delivery quality
m No additional copy printing and mailing cost
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Through electronic mailing and payment, the turnover cycle could be shorten
Customers can pay on-line, no need go to banks

Features of e-bill

Using DynaDoc as the portable document format, keep original appearance of bills
Content of e-bill can not be edited, preventing important data being changed

Using DynaForm, layout of e-bill is very easy to create or modify, highly flexible for
service intensive industries

Data could be imported from backend billing system or extracted for further processing
like payment

Sample of e-bill(upper half)
Internet Applications: e-business card

Order business card over internet

Select business card template on-line

Input or edit card information on-line

View and confirm card appearance on-line

Using DynaDoc and DynaForm technology

AsiaServe provide high volume high quality printing and delivery service
Customer can get a free DynaDoc file for urgent small volume printing

Sample of e-business card
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FormCalc — Language > %

<XFA>
<Template Name="FomCalc Exampte™>
<Subform>
<Area Names"Lender ..> ., </Area>
<Area Names"Table">
<Field Name="ftem"> ... <Fiekl>
<Fiekd Name="Quantity">
<Vald>Within($, 0. 19¥</Valid>
<Field>
<Fiekt Names"UnitPrice™ .. </Fieid>
<Field Name="Amount™>
<Caic>Quantity * UnitPrice</Cale>
<Fieid>
<Field Name="Tem™> ... <Fiekd>
<Field Name="Quantity™>
<Valid>Withing$, 0, [9%</Valid>
<Fiele>
<Field Name="CanPrice™> .. <Fiekd>
<Field Name="Amount™>
<Cakc>Quantty * UnitPrice</Cakc>
</Fieic>
<Field Namex="ftem > ... </Fiekd>
<Fiekd Name="Quanticy">
<Val>Within($, 9, 19)<Vatia>
<Freid>
<Field Name="UnitPrice™> ... </Field>

<your> b

<Fiekd Names"Amount™>
<Caie>Quanaty * UnitPrice</Calc>
<SField>
<Field Names"Tem*> ... SField>
<Field Name="Quantity*>
<Valid>Withax s, 9, 19)</Valid>
</Feld>
<Field Namex"UnitPree™> ... SField>
<Field Names"Amount™>
<Cale>Quanry * CaitPrice/Caic>
<Feld>
<Are>
<Area Name="Summasy* .>
<Ficid Namom*ShipDate™>
<Cale>Num?2Date( Dated) + 2,

DateFet()}</Cale>

«Fielt>
<Field Name="Totl">
<Cake> St Sumd Amount(*}, 10, 2)}</Calc>
<Fieid>
Asea>
</Subform>

<Tempiae>
<XFA>

o-processes t autormale <your> business

Template — Scriptingon stz

<XFA>
<Troapiaie NamesExample>

<Subform>

<Ares Name="Leadec"
<Field Namea"Vendor™ ..> .. <Fiekd>
<Freld Names"Address” . > .. </Fiela>
<Freld Name="ShipTo™ ..> . wFiekd>

<Freid Namea'Address” > .. <Fiekd>
- SField>

<Field Name="Name" .
<A
<Area Nume="Deail” .>
<Fiel Namea"Name"
<rveid Names"Quantty’
<Fieid Names"UauPrice” .> .. SFiekd>
<Freld Name="Amount” > .. Field>
<Freld Name="Name™

<Fieid Names"Quantiry Freid>
<Field Napen"UnuPrice” Fiel>
<Fieid Name="Amount™ Field>

ekt Name="Name"
<Field Name="Quaatity” ..> .. /Fiekd>
<Field Name="UaitPrce”

<Field Name="Amount* . > ... /Field>

8~OCESSES {0 automate <your> busiess

<Fiekt Name="Name" ...
<Field Names"Quantty
<Field Names Unnbrce” . >
<Field Name=" Amount”
<Area Names"Summary”
<Field Name="Toul" .

> ... <Fieil>

.. <Field>
. Field>

> . SFreld>

>
> <Feld>

= Jetform
XFA Specification
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