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SUMMARY

Due to the increasing complexity and number of modern weapnn systems, the Air
Force faces an ever growing number of paper-based technical orders. The Air Force
Human Resources Laboratory has conducted research and development of automated
technical information systems. This research investigated technologies for the storage,
distribution, and presentation of technical information. Benefits of this research will
include improvement of performance of maintenance personnel and reduction in cost of
maintaining Air Force technical information.

One of the prcducts of this research includes a technology which provides the Air
Force with an economical way of storing and presenting technical data. The Content Data
Model (CDM) is a specification for a data base which is intended to store all of the
technical inforrnation for a weapoa system. At this time, the CDM stores only
maintenance and operational information. The CDM will facilitate the interchangs of
technical information between contractors and the government.

This paper presents:

® A description of the work involved in the development of the CDM.
® A detailed uescription of the CDM.

e Efforts to demonstrate and validate the CDM.

® The development of a draft specification for the praparation and delivery of
technical data in CDM format.




PREFACE

The work described in this paper was performed in support of the Computer-Aided
Acquisition and Logistic Support initiative of the Air Force Systems Command. This
work is consistent with the Air Force Human Resources Laboratory, (AFHRL) Logistics
and Human Factors Division's Mission to improve the combat maintenance capability and
readiness of the Air Force.

The work described in this paper was performed by the Air Force Human Rescurces
Laboratory, RJO Enterprises, Inc., and Datalogics, Inc. The RJO effort was conducted
under contract #F09603-87-G-0659/SG02; the Dataloe_ic’s work was performed under
subcontract to RJO. Captain Mark J. Earl, AFHRL Combat Logistics Branch (LRC).
served as the laboratory technical monitor and the contracting officer's technical
representative (COTR) for the effort. Major contributors to this effort included Mr. David
Gunning (AFHRL) and Major Paul Condit Air Force Logistics Command (AFLC).
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THE CONTENT DATA MODEL:
TECHNICAL SUMMARY

1. INTRODUCTION

Currently a number of separate technical manuals are required to support a system
or subsystem. Each manual is designed to support specific maintenance functions and
contains the information required to accomplish thuse actions. Examination of the
manuals for typical system reveals that, in many instances, a given piece of information
occurs in more than one manual and somietimes several times in the same manual. For
example, a warning may apply to several maintenance actions and appear in several
manuals or several times in the same manual (see Figure 1). This redundancy is
inevitable in a paper based system. However, the use of a fully digita! technical data
system will provide a means of eliminating this unnecessary redundancy and greatly
reduce storage requirements, simplify the update process, and insure more up to date
technical data. The use of a fully integrated data base that contains all of the technical
information required to maintain a system will make this possible. The integrated data
base will store each piece of information once. Then, when a procedure is called which
uses that information, the information is extracted from the data base and combined with
other elements of information to construct the exact information (e.g.. a step-by-step
procedure) for presentation on a computer display or for printing on paper as needed.
This paper describes a research effort conducted by the Air Force Human Resources
Laboratory to develop and test a model of an integrated data base to accoraplish this
objective. The model developed is known as the Content Data Model (CDM). The
development and validation of the CDM is described in the following sections.

Qbjective

_ The basic objective of this effort was to develop and validate a model of an
integrated data base to maintain technical data to support mainienance operations.
Specific objectives of the effort were to:

1. Design and develop the integrated data base model (the CDM).

2. Analyze technical data requirements and compare the results of the analysis
with the CDM to insure that the CDM adequately supports all technical
information requirements.

3. Compare the CDM with exiting technical information systems and standards to
insure compatibility.

4. Develop a specification defining requirements for technical data developed for
use with the CDM.

5. Validate the CDM specification by designing and building a data base,
populating the data base with sample data, and extracting the data for
presentation in different formats on different media.

II. BACKGROUND

~ In order to support the CALS initiative, several organizations within the DoD and
industry conducted efforts to develop technical information development and delivery
systems. These greups included AFHRL, the Air Force Logistics Command (AFLC), the
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Navy, the Army, and, Northrop Corporation, the prime contractor for the B-2 bomber.
This section highlights the efforts undertaken by AFHRL and provides a background to
the development of the CDM. Also examined are three relevant forerunners of the CDM:
Automated Technical Order System (ATOS), Inproved Technical Data System (ITDS),
and MIL-M-28001. _ :

b= DATABASE SYSTEM
STORES SAME STORES INFORMATION
INFORMATION MANY TIMES ONLY ONCE

Job Guide

Failuro to S~o O

remove this part I~

could result in h
injury to the -

technician -

Fault Isolation e Pt \ p
Manual / - .

Figure 1. Reduction of Storage Requirements.

In 1976, AFHRL began conducting research and development (R&D) of automated
technical information systems to support aircraft maintenance technicians. This R&D
investigated technologies for the storage, distribution and presentation of technical
information using automated srstems. The research was done to improve the
performance and productivity of maintenan.2 personnel and tc reduce the cost of
maintaining Air Force technical information. The research has progressed through four
increments (see Figure 2):

1. Computer-Based Maintenance Aiding System, which tested information
presentation and human-computer interaction techniques.

2. Authoring and Presentation System, which refined the definition of data

elements as well as providing a means for authoring and presenting technical
information. .

3. Integrated Data Base, which was designed to store all cf the information for a
particular weapon system.




4. Content Data Model, which facilitates the interchange of technical information
and provides a structure for the storage of technical information.

1976 ’ 1989

Figure 2. Related AFHRL Activities.
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AFHRL developed the Computer-Based Maintenance Aiding System (CMAS) to
evaluate integrated information presentation and human/computer interface techniques
for technical information. The CMAS systems also aliowed investigation into the use of
digital technical information under controlled field conditions. Specific concepts
evaluated included multiple levels of detail, various facilities for accessing technical
manual data, presentation of diagrarns larger than the screen, function key utility,
human/computer interaction, and presentation of troubleshooting procedures.

Two prototype systems for intermediate level maintenance were developed under the
CMAS program. Among the many lessons learned from the proiect was that a more
efficient means of developing the technical data to be presented on an automatad system
was required. The process of developing technical information for the Frototypcs
required the use of complex codes to control the retrieval and presentation of the data.
Technical data authors were required to input these complex codes by hand with only
limited assistance from authoring aids. The resuit was that the creation of the data was
expensive, and the data contained many system contro! code errors. Also, the technical
data and technical data presentation software developed for CMAS was operational on
only one computer system. This highlighted the necessity of designing a data base which
would not be limited to use on one system. These observations, along with similar
concerns expressed by AFHRL personnel working in support of the AFLC Automated
Technical Order System (ATOS), led to a dexision to investigate the storage of technical
information in a data base.

A contract with Rockwell was modified to include a requirement to conduct an
analysis of the data base requirements and to develop a coding scheme for preparing data
for storage in a “neutral” dara base. Neutral data is designed so that it can be presented
on any computer. The preliminary study performed by Rockwell included a detailed
analysis of the Air Force specifications for intermediate level technical data. The analysis
of the data identified each element of data and the characteristics of each element.” The
characteristics (or attributes) were then categorized according to elements with common
attributes.  These categories provided the necessary source information for the
development of a preliminary data base design. The design (or coding scheme) was

’
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developed under sybcontract bg' Datalogics, Inc. It was based upon the Standard
Generalized Markup Language (SGML) which was also being used in the ATOS program.
SGML was selected as a starting point to ensure data base compatibility with ATOS. The
SGML coding scheme labels each element of data (e.g., a paragraph, part number, or
title) with an identifier specifying the type of information and relationships to other data
elements. For example, a paragraph may have codes specifying the chapter it belongs to,

the preceding paragraph, or an illustration which accompanies the paragraph.

Once the technical information, with its corresponding codes, is developed and
stored, it can be formatted for printing or for display on a computer monitor. Special
software formats the data according to the characteristics of the specific display device
and predefined formatting rules. For example, if a data element is a header element,
presentation (or printing) of the data will occur in the location on the display (or page)
specified by the formatting rules and display (or page) characteristics. This approach
makes it possible to display technical data on a variety of systems without modification to
the data bhase. It also makes it possible to print the data, if desired, or use it in other ways
without modifying the data base.

thori tati

The results of the analysis and coding specification provided the starting noint for an
AFHRL in~-house effort to develop an efficient means of developing data in a neutral
format for presentation on a variety of systems. The primary objectives of this new effort
were to extend and refine the set of identified data elements and to develop software for a
system to author and present technical data using a neutral data base. The Authoring and
Preseniation System (APS) effort developed a neutral data base which could be presented
on various displays and printed according to specified formats without requiring changes
in the data base (See Figure 3).

The Authoring and Presentation System effort developed software to provide an
efficient means of creating the data with the requirement for the neutral data base and
software to present the data on various computer systems.

The design of the APS data bases was initially based on paper technical data.
Instead of duplicating the structure of the current technical order system, a data design
and datad base approach designed primarily for use by electronic applications was
developed.

__The authoring portion of the system allowed a technical manual author to create data
as if the writer were using a standard word processing system. Using this part of the
system, the author could

1. create or modify data.
2. attach attributes (e.g.. this is a paragraph).
3. link supporting information to the data.

Document variations and configuration control were also maintained. . This allowed the
author to0 maintain many versions of a document from within the same data base. The
presentation portion of APS displayed only the information needed by a particular
maintenance technician for the particular aircraft and the specific task on which the
technician was working.

* ,
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Figure 3. Present and Future Display Technologies.

APS provided a way to author and present data in a neutral format. However, each
different Technical Order (TO) had its own data base resulting in redundancy of data
since information used in several TOs was repeated in each Technical Order. The
concept of an integrated data base was developed to model all of the technical
information for a weapon system in a single neutral data base while removing the
redundant data.

[ { Data Base Desi

The integrated technical information data base contains all of the information for a
particular weapon system. While APS stored technical information manual by manual,
the integrated data base stores many manuals in a single data base. Such a datz base is
considered integrated because different types of information (i.e., organizational,
intermediate, depot) found in different manuals can be stored within the one data base.
The information within the data base can be cross-referenced similar to the way in which
cross-references are made in the present manuals. For example, if in the process of
doing a fault isolation procedure a reference is made to a job guide procedure, the
technician using the current paper TOs would have to find the correct job guide manual,
complete the procedure, and then return to the fault isolation manual. The same
technician accessing the data from the integrated data base would be able to access the

.




information automatically. Once the job guids procedure has been completed, the
technician would be automatically returned to the same place in the fault isolation
procedure and continue working.

Each piece of technical information consists of three items: a) content, b) structure,
and ¢) format (see Figure 4). Content is the actual information which is presented. The
content of the information is interpreted by the reader as it is accessed. Structure consists
of the organization of the technical information and sequence in which the technical -
information will be displayed. For example, a task in a technical manual consists of
steps, illustrations, warnings, nctes, cautions, etc. The technical information within a
technical inanual may be sequenced in a specific order such as an introduction followed
by the steps with warnings. notes, and cautions where appropriate. Format is the.
appearance and style on the displayed information. For example, numbers may be added
to the steps or a warning may be labelled with the word “warning” within a box which is
centered on the page.

Data for presentation on automated technical data systems may be stored with or
without formatting information. It is more efficient to store the data without formatting
for two reasons: a) data with formatting information can only be presented on specific
computers, and b) formatted data must be stored with its unique format requirements
every time- it is used creating redundancy. The use of an integrated data base with
neutral, unformatted data overcomes both problems. The data is stored only once no
matter how many times it may be used. For example, a warning may ve stored only once
even though it is used in many procedures.

The data bases of technical information will also be easier to maintain than the
present technical order libraries. Required changes and updates can be quickly
incorporated into the main data base since the data is stored once. This ensures that the
users have access to the most accurate information available.

Content Data Model (CDM)

The requirement for a neutral, integrated data base resuited in the development of
th: CDM. The CDM is a model for the interchange of integrated data bases of technical
information.

Data developed using the CDM structure will

1. allow efficient interchange between contractors and the government of technical
information.

2. allow quick and efficient presentation of the information on any current or
future display medium. ‘

3. eliminate redundant data, thus reducing data storage requirements.
4. allow rapid updating of the data as technical changes are implemented.

5 eliminate the need to change the data due to changes in the formatting
requirements of the presentation system.

4
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Figure 4. Content, Structure, and Format.

Other Related Efforts

While AFHRL was conducting their research, other groups within the government
and industry were developing their own strategies for the development and presentation of
digital technical information.

Automated Technical Order System (ATOS)

The ATOS program was sponsored by the Air Force Logistics Command (AFLC).
Its intent was to automate the capture, storage, and maintenance of page-oriented
technical order data. It would also automate the distribution, management, and
presentation of page-oriented technical order data.

ATOS gathered data from contractors and material management offices. ATOS also
supplied technical orders for maintenance, repair, inspection, and modification functions.
This provided for the productive coexist.nce of both the automated and manual technical
order systems and allowed for the reduction and eventual elimination of manual technical




order maintenance and distribution. The ATOS program was replaced by the Air Force
Technical Order Management System (AFI'OMS{ program.

Improved Technical Data System (ITDS)

Improved Technical Data System (ITDS) is an interactive information delivery
system developed. by Northrop Corporation for the B-2 program. It supports the
presentation of technical data to users eﬁ%ged in the operation, maintenance, training,
and support of equipmerit and systems. models technical data as a linear stream of
information with Standard Generalized Markup Langaage (SGML) commands embedded
within text and tabular data. Tne SGML markup codes identify the type of the technical
data and specifies formatting instructions such as sizing, positioning, and color for
electronic display or paper printing of the technical data. rough the use of SGML
Document Type Definitions (DTDs), an application can rigorously define a class of
documents such as job guides, flight manuals, and fault isolation procedures and prepare
them for output.

MIL-M-28001

MIL-M-28001 is a military specification which defines the requirements for the
digital textual data form of technical publications. Data prepared in conformance to the
requirements in this specification facilitates automated preparation, storage, retrieval,
exchange, and processing of technical documents. The requirements set forth by this
specification include

1. procedures and symbols for markup of unformatted text in accordance with the
military’s specific application of SGML.

2. SGML compatible codes that will allow a technical publication to conform to
specific content, structure and format requirements including MIL-M-38784 as
applicable to technical manuals.

3. output controls that will provide a uniform structure for automated document
processing functions.

Under the CALS initiative, MIL-STD-1840 specifies the delivery of digital technical
information. The standard references a group of military specifications which specify the
delivery requirements for certain types of data. Textual technical information must
maintain compatibility with MIL-M-28001 by using SGML as the specification language.
Graphical technical information develcped on computer-aided design (CAD) systems
must adhere to MIL-D-28000 or MIL-D-28003. Graphical technical information entered
using electronic scanning equipment must conform to MIL~R-28002 (see Figure 9).

Standard Generalized Markup Language

SGML was used in the development of the CDM for several reasons: (a) CDM
tleéfed data can be interchanged to the government and among contractors under

-M-28001, (b) SGML provides a checkable syntax so automated validation testing
can be done, and (c) since storage of the data occurs in ASCII text files, each application
of the data may use different data base management systems on different hardware
systems and still be able to exchange and update data from other sources.

The International Standards Organization (ISO) developed SGML as an efficient way
of transferring a wide range of documents between different types of computers. Used
internationally, SGML breaks documents into text pieces using a standard set of markup




codes. The different markup codes describe the structure of the document. The SGML
markup codes, also called “tags”, are used to map the document. The SGML markup
codes do not describe output formatting information. ‘

TEXT: GRAPHICS:

MIL-M-28001 MiL-D-28000
(SGML) (IGES)

MiL~R-28002
(RASTER)

MIL-D-28003
(CGM)

Figure §. MIL-STD-1840 and Associated Specifications.

The SGML declaration defines syntax rules for the SGML tagging process. It defines

1. the actual characters used to distinguish tags from regular words within the
document. '

2. the limits for tag iengths.
3. whether tags will be in upper or lower case.

A common syntax which is applicable for most documents is defined in the
ISO-8879-1986 standard for SGML.

The Document Type Definition (DTD) defines the grammar of the tag language used
within a document. The grammar specifies the names of the tags being used and their
possible position within a document. Each different type of document will probably have
a different DTD. In order to further explain SGML, an inter-office memo will be used.

Some companies have policies for the information contained in a memo and the
organization of a memo. For example, a memo may have a sender, a receiver, the date
of the memo, and the subject of the memo. It would also contain paragraphs of text. A
memo may also have attachments. A possible outline of the structure for the memo is
shown in Figure 6.




I MEMO
A. Header
1. Receiver
Sender

Date

> 0N

Subject
B. Body
Paragraphs

-

C. Attachments

Figure 6. Structure of a Sample Memorandum.

The outline provides the structure of the memo. Using this structure the content may be
entered as shown in Figure 7.

RECEIVER: All Employees

SENDER: John Doe

DATE: June 7, 1987

SUBJECT: Memorandum Formats (Policy 158-87)
PARAGRAPH:

In order to improve the flow of information throughout the company, a standard
memorandum format is being adopted.

PARAGRAPH:

Every memo must have the heading which will include an addressee, a sender, a
date, and the subject of the memo. The body of the memo will contain the actual
text. Attachments may be made to the memo. If there are attachments, it must be
noted on the memo.

Figure 7. Content of 2 Sample Memorandum.
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In order to produce memos intended for the receivers, the memo needs rules which define
the display of the information (see Figure 8). In this example, the memo will be printed
cn paper.

Receiver will be printed on the first line, left justified, preceded by the label, “TO:".
Date will be printed on the first line, right justified, with no label.

Sender will be printed on the third line, left justified, preceded by the label,
“FROM”.

Subject will be printed on the fifth line, left justified, preceded by the label, “RE:".

Paragraphs will begin two lines below the last line printed. The first line of the
paragraph will be indented five spaces.

If there are attachments to the memo, the word, “Enclosures” will be printed three
lines below the last line printed.

Figure 8. Format Rules for a Sample Memorandum.

When the content of the memo is organized based on the structure and printed using
the format rules, the output will appear as shown in Figure 9.

ADDRESSEE-\ N e DATE

4
N -
N\

Fd
SENDER~ _ TO: All Employees June 7, 1987
P FROM:  John Doe
SUBJECT ~-_ |
=~ RE: . Memorandum Formats (Policy No. 158-87)

" In order to improve tre flow of information throughout the
PARAGRAPH~-F | company, a standard memorandum format is being
_adopted.

r—Evory memo must hava the heading which will include an
addressee, a sender, a Jata, and the subject of the

PARAGRAPH ~~r | memo. The body of the memo will centain the actual
text. Attachments may bu made to the memo. |f thers
|_are attachments, it must be notad on the mamo.
ATTACHMENT~

~~ Enclosures

Figure 9. Sample Memorandum.
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Using . .= structure defined above, the SGML DTD for the memo may appear as shown in

Figure 10.

<!DOCTYPE memo |
<!ENTITY % text
<'ELEMENT memo
<!ELEMENT header
<!ELEMENT to
<!ELEMENT from
<!ELEMENT date
<!ELEMENT subject
<!ELEMENT body
<!EIL.EMENT para
<!ATTLIST para
<!ELEMENT attach
<!ATTLIST attach

]>

“(#PCDATA)"
-- (header, body, attach)
-- (to, from, date, subject)>
-0 Totext; >
-0 Potext; >
-0 Totext, >
-0 Totext; >
- - (para)*® >
-0 Totext; >
number NUMBER #REQUIRED
-0 EMPTY
yesorno CDATA 'no’

>

Figure 10. DTD for Sample Memorandum.

As mentioned before, the DTD defines the names of the tags which label the

different data items.

The DTD also defines the structure of the data.

A DTD consists of a document cype (doctype), entities, elements, and attributes.
The doctype simply gives a name to the DTD. In this example, “memo” is the name of

the DTD.

An entity is an abbreviation or substitution mechanism. An entity declaration
consists of a “%", a name for the entity, and a text string surrounded by quotes. Any
time an entity occurs within the element or attribute declarations, the text is automatically
inserted where the entity name occurs. For example, the line,

<!ELEMENT subject - o0
would look like,
<!ELEMENT subject .- o

Potext; >

(¥PCDATA)




after the substitution. This allows the DTD developer to define items which may apdear
many times in the DTD as a single ertity.

An element is a piece of data within & document. Within the element declaration, a
name for the element is defined. Following the name, the DTD developer sets the
requirements for beginning and ending tags. The be inning tag marks the beginning of a
piece of data. For example, the beginning tag for a header would be entered as:
<header>. The ending tag marks the end of a piece of data. A “-" signifies the
requirement for an end tag. A “o” signifies that the tag is optional. For example, the
ending tag for a header would be entered as: </header>. Next, the structure of the
element is defined. An element may be made up of other elemerits, or it may contain
actual data.

<'ELEMENT header - - (to, from, date, subject)>
<!ELEMENT to -0 etext; >

In the example above, the “header” element must have beginningr:nd ending tags. It is
made up of “to,” “from,” “date,” and “subject” information. e “to” element must
have a beginning tag, but an ending tag is optional. The element definition includes the
“text” entity which can be substituted for “#PCDATA"” which is an SGML term for
character data.

SGML also provides a mechanism for multiple occurrences of an element within
another element. Occurrence indicators define these special cases. A “?” signifies that
an element may occur zero or one time. A “*” signifies that an element may occur zero
or many times. A “+" signifies that an element may occur one or many times.

<!ELEMENT bedy -- (para)* >

In the example above, there may be many “para” elements within a body, or there may
be none, depending on the application.

Elements may have attributes associated with them. An attribute is a characteristic
or property which does not contain actual content.

<!ELEMENT para -0 Petext; >
<!4,7TLIST para number NUMBER #REQUIRED >

In the example above, the “para” element also has an attribute called “number.” This
attribute defines a number each time the element is defined because the DTD designer
has designated it as a required attribute.

Using the SGML rnarkup codes described in the DTD, the user marks up or “tags” a
document. An “instance” of a document is a marked up SGML document. The memo
tagged using the DTD in Figure 10 is shown in Figure 11.

The tags define the content and the structure of the memo. For example, everything -
located between the “<header>" beginning tag and the “</header>" ending tag is header
information. Also, notice the definition of the “number” attribute each time a “para”
element was defined.

Computer programs, called parsers, check the DTD and the document instance. A
DTD parser checks the DTD for correct and complete syntax. A document instance
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parser checks a tagged documént for cc;rrect and compiete tagging based on the
document’s DTD. : :

<memo>
<header>

<to> All Employees
<from> Jonn Doe ' L
<date> June 7, 1987

<subject> Memorandum Formats (Policy No. 158-87)
</header>

<body>

<para number = “1”> In order to improve the flow of information throughout the
company, a standard memorandum format is being adopted.

<para number = “2"> Every memo must have the heading which will include an
addressee, a sender, a date, and the subject of the memo. The body of the memo
will contain the actual text. Attachments may be made to the memo. If there are
attachments, it must be noted on the memo. .

</body>
<attach yesorno="yes”>

</memo>

Figure 11, Tagged Sample Memorandum.

III. CONTENT DATA MODEL

The CDM is the proposed model for an integrated we2pon system data base intended
to meet the long term needs of the DoD. CDM data emphasizes the identification of the

content and the interrelationships (or structure) between data elements found within
technical information.

CDM Concept

The CDM is a definition of interrelated technical information. This definition
describes the technical information using its content and structure. Emphasis is not on
the display of the data but on the data interrelationships and where the data fits together
within a system. Many applications can use the data without modification. The CDM
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design does not concern itself with a partic{xlar output display. Since the information does
not contain format, the information can be used with any output device such as paper
systems, video displays and future technologies.

For example, a selected subset of CDM data can produce a particular ‘manual and
send it to an output device. Another subset of the data required to support interactive
diagnostics for a particular subsystem can also be extracted and loaded into a device such

as a portable flight-line computer. This will save money by cutting waste, reducing

storage space, and minimizing updating requirements.

The connections between elements identified within the CDM facilitate integration of
the data. Data can be created in many ways and then loaded into the CDM. Once in
CDM form, the content and structure of the data is preserved. Subsets of the CDM can
then be extracted, converted, manipulated, and displayed on different devices to support a
variety of objectives. ' :

CDM Description

The development of the CDM has been an evolutionary process. Originally, the
structure of the CDM followed the structure of the information found within the technical

" manuals. However, after initial demonstration and validation efforts, the structure was

revised in order to more accurately model all of the technical information available for a
weapon system.

The revised CDM attempted to more closely model the actual structure of technical
information within the Air Force (see Appendix A). A hierarchy was established which
described the weapon system and the corresponding information associatec with a
specific element within the weapon system.

Within this hierarchy, a weapon system consists of smaller systems, which consist of
subsystems, which consist of subassemblies, which finally consist of individual parts. The
CDM models the technical information in this manner (sec Figure 12). Information
including tasks, desciiptions, and trouble-shooting procedures connects to the weapon
system at the level in which the information is used. For example, tasks and descriptive
information which speak specifically about the M61 automatic gun system on an F-15
connect to the gun system while more general information may connect to weapons
system or to the aircraft as a whole.

Although the CDM is modelled in SGML, the physical storage of the data base it
defines could vary from application to application. Sequentially tagged ASCII data is
suited for very few applications. However, the ASCII data can be input into any data base
format by using the SGML tags to identify pieces of information. This is the reason
SGML is a very suitable modelling language. SGML also had a very flexible structure
which can be checked by computer programs that check to see if the SGML grammar is
correct.. It allows for the identification of data elements to be separated from the
formatted representations of those elements.
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Tasks
Theory cf Operation
. Parts information :

Tasks

Theory of Operation
Fault Isolation

Parts Information

Tasks

Theory of Cperation
Fault Isolation

Parts information

Tasks
Theory of Operation
. o CLEARING SOLZNOQID SUBSYSTEM Fault Isolation
P e Parts Information
[ V4
// Tasks
Theory of Operation
@—— y
- CLEARING SOLENOID SUBASSEMBLY Fault lsolation
PR Parts Information
[ /
/
CANNON PLUG i~ Part Information

Figure 12, Weapon System Hierarchy.
CDM Elements

The main element of the CDM is “techinfo.” This tag labels the beginning of the
technical inforrnation. Within the techinfo structure, the first tag is the system tag. A
system can represent the vehicle, an aircraft system, a subsystem, or a subassembly. At
any level within this hierarchy, elements may reference associated information. These
references may include procedural task information, descriptive information, parts
information, fauit information, or operational information. Figure 13 iilusirates the CDM
structure. -

Procedural task information consists of maintenance tasks or procedures. A task
consists of a set of input conditions, a list of steps, a list of follow-on tasks, and the
estimated time and action for the task. Input conditions may include required conditions,
personnel required, equipment required, and consumables. The input conditions and
steps. may also connect to warnings, cautions, notes, and user annotations which are
comments entered by the technician as he is using the data.

. Descriptive information defines general purpose, non-procedural, narrative
information such as that contsined in the theory of operation, schematics, and wiring
diagrams.

_ There are two types of parts information. The first describes an item by its reference
designator which arranges the parts by their place in the system-subsystem hierarchy.
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This is'the maintainer’s view of the part information. This information is rzlated to the
second category af parts which describes the item by its part number. This is the supply
system’s view of the part information. :

Procedural, Descriptive

- Parts, Fault isolation,
SYSTEM and Operation

Information ‘

. . Procedural, Descriptive
Parts, Fauit Isolation,
SYSTEM % and Operation
Information

Procedural, Descriptive

Parts, Fault Isolation,
SYSTEM - * | and Operation
Information

Procedural, Descriptive
SYSTEM - . Parts, Fault. Isoiation,

. and Operation
information

Procedural, Descriptive

Parts, Fault !soiation,
SYSTEM <= and Operation
Information

PART e Part Information

Figure 13. CDM Element Hierarchy.

Three types of fault information can be described in the CDM:
-  fault reporting decision trees;

-  fault isolation decision trees; and,

- dynamic fault isolation model data.

The fault reporting and fault isolation decision trees are static, pre-defined decision
sequences. Complete decision trees are defined in the data. A dynamic fault- model
generates the decision sequence at display time based on a fault model of the equipment
being repaired. For a dynamic fault isolation model, only the data needed to represent
the fault model of the equipment is defined in the data.

All of the diagnostic structures consist of diagnostic tests, test outcomes, fault states,
repairable faults, and fault rectification actions. The fault reporting and isolation process
begins with a diagnostic test which will have associated outcomes. These outcomes
connect the test outcomes with new fault states. Test outcomes are described as
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reconditions which are asserted by the test procedure as the test is being performed.
q'he test outcome element relates the possible test outcomes to fault states. Once a fault
is identified, the rectification procedure associated with the fault is performed.

The technical information in the CDM consists of several types of data. These
include text, graphics, audio sequences, video sequences, and external software
processes. Elements within the CDM can be cross-referenced to other elements within
the CDM or to external information. Prompts define one type of user interaction. A
prompt may be either a fill-in-the-blank or menu choice for the user. Prompts assert
properties depending on the user’s respcnse to the prompt. A property’s value can be
asserted er tested by the presentation software. An assertion is made whenever a task or
step is performed. A precondition is a test for the status of a property. It is alsc possible
to define a prompt or task to acquire a value for a property if the value does not already
exist.

The CDM allows access of technical information in « hypertext-like manner.
Hypertext is a system which allows the user to access related data in a data base from any
specific point within the data base. It also allows the presentation of different information
depending on the circumstances. CDM elements may have “context” which determine
the applicability of a particular data element to the situation at hand. Properties,
preconditions, and assertions may also define the conditions at any given point in time.

CDM Attributes

: SGML attributes define the relations between the elements. Two common attributes
include the “id” and “refid” attributes. These two attributes are used as element
identifiers. These identifiers are machine generated symbols used to identify the data
elements. These identifiers are not human readable names but only machine readzble
pointers or references. Most elements within the CDM have both the unique identifier
(id) and the non-unique reference identifier (refid). The reference identifier is used by
the elements to refer or point to other elements. For example, a task element may refer
to a list of steps. Since the reference identifier is not unique, it may refer to several
elements within the data base. These referenced elements will have a different context
which will be used to determine which unique element is appropriate for a particular
situation.

When one element refers to another element, the first element has an attribute which
is named identically to the second element. The attribute value is a list of reference
identifiers pointing to the appropriate elements. For examnple, if a task refers to a set of
steps, the step attribute will have a list of reference identifiers which point to the
appropriate groups of steps as an attribute value.

Other common attributes include the name, type, and item identifier attributes. The
name attribute designates the name of the element’s content. The type attribute
designates the type of the clement. The item identifier (itemid) identifies the equipment
using a specific identifier. For example, a system might have a name, “GUN SYSTEM”,
a type, “M61A1” and an item identifier which may be the system, subsystem, subject
number (SSSN) of a system or tail number of an aircraft.

IV. CDM VALIDATION EFFORTS

After the Content Data Model had been developed, it was neceséary to prove that the
model could accomplish the planned objectives and produce the expected benefits in a
practical, cost effective manner. To demonstrate this, sample data was developed using

.
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CDM requirements. The data was then output in several formats to demonstrate the
flexibility of the model.

Qbjective

The objectives of the CDM validation efforts were to demonstrate that: a) the CDM
could efficiently produce and present technical information for a weapon system in
today's and tomorrow's maintenance environment, and b) that an integrated data base
could produce the expected benefits. ,

Approach

A three phased approach was implemented to validate the CDM. The three phases
included concept exploraticn, limited demonstration and validation, and full-scale
demonstration and validation. This approach closely resembles the Air Force's
acquisition approach for a system. In order to validate the integrated data base concepts,
a data base using the. CDM structure was developed and data loaded into and extracted
from it in different forms.

Concept exploration began with the examination of current technical manuals. This
examination provided information about the types of data required and the structure of
the data within the technical manuals. It also provided insight into ways of optimizing the
data for an integrated data base. A portion of the exploration included a study to
determine the compatibility of CDM data with ITDS. A compatibility study was also
performed for APS. These comparisons provided additional information concerning the
content and structure of technical information. The information from these studies aided
in the development of the COM.

In the limited demonstration and validation phase, the CDIM structure was reviewed.
This structure resembled the structures found within the technical manuals. A small
amount of data contained in paper manuals was entered into a CDM data base to
determine if the struct.re was appropriate for the intended information. Software
routines converted ITDS data to CDM and vice versa. Another routine converted ITDS to
gencodes used by the ITDS data delivery system. Additional conversion routines were
developed to convert APS data to CDM and vice versa.

After the demonstraticn and validation phase, the CDM structure was modified to
more accurately model the data. The new structure modelled the information
hierarchically, based on the structure within a specific weapon system. This model was
used for the full scale demonstration and validation phase. In the full-scale
demonsrration and validation phase, a complete set of information was entered into the
CDM fior a specific subsystem of a major weapon system. Data was entered into and
extracted from the CDM in a number of ways during both demonstration and validation
phases, validating the concept of an integrated data base.

Documentation produced during the effort was developed to provide a means in
which to procure integrated CDM techriical information. This documentation included a
data exchange standard, a data item description, and an implementation specification for
digital technical information.

Compatibility Studies

A major consideration in the exploration of the CDM concept was the requirement
that CDM data be compatible with data developed and siored in other formats. This
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upward compatibility gives the Air Force the ability to upgrade technical information to
the CDM format without the need to re-develop the data. To assure compatibility with
other technical data base systems either currently in use or in development, the
corpatibility of data between the CDM and various existing systems was studied.
Systems which were examined included:

1. Digital data intended for paper presentation developed under MIL-M-28001.

2. ITDS, an electronic data delivery system not aiready in use.

3. APS, an electronic authoring and data delivery system developed by AFHRL.
wi -M-

Data developed for delivery on paper was included to determine if the CDM could
represent existing technical information. The ability to convert existing technical
information allows the Air Force to convert existing digital data for weapon system
manuals into the CDM.

MIL-M-28001 contains two DTDs in its appendices. One DTD defines the structure
for technical manuals developed under the requirements set forth in MIL-M-38784. The
other DTD defines a structure for documents not covered by MIL-M-38784.

Method. The SGML tags and structures in the MIL-M-38784 compliant DTD
contained within MIL-M-28001 were examined for compatibility with the CDM. Rules
for the conversion of the data were defined which allowed the data to retain its content
and structure while deleting any format information which was connected to it.

Results. It was determined that data tagged under the MIL-M-38784 compliant DTD
couid be loaded into a data base developed using the CDM structure.

Compatibility with ITDS

The ITDS technical data system was examined for compatioility with the CDM.
ITDS implements SGML in a different manner than the CDM.

. A study was done to determine the feasibility of converting data between
ITDS and the CDM. The discovery of some minor incompatibilities led to
recommendations for design changes to both systems which would make them
compatible.

. After the implementation of the changes, it was concluded that although
fundamental differences in the implementation techniques of the two systems remained,
the two systems were compatible. These remaining differences would not prohibit the
exchange of information between the two systems.

The main differences which now exist betwcen ITDS and CDM involve their
" implementation methodologies. ITDS models the technical data sequentially using SGML
commands embedded within the data. ITDS stores format information within the text,
causing a need to store a piece of data muitiple times. The CDM models maintenance
information hierarchically and uses SGML markup codes to identify information content
and structure. The CDM does not retain any format information allowing the same piece
of data to be stored once and used many times.

C ibility with APS

CDM was also tested for compatibility with the APS for several reasons. First, APS
data is stored in a relational data base structure with the data distributed in many files.
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Also, the interrelationships between the elemnents of the data base closely resemble those
within the CDM. Finally, because it was developed by AFHRL, it was readily available.
The organization of the APS data base would be a test to validate the assumption that
data stored in different formats was convertible to CDM data.

Method. Since APS was a direct predecessor to the CDM, a complete combatibility
study was not done. However, the data elements were examined and compared to those
in the CDM. The interrelationships between the elements were also examined.

Results. It was concluded that data developed using APS could be lcaded into a data
base developed according to the CDM structure.

Resul £ C ibility Studies

MIL-M-28001, ITDS, and APS data were all found to be compatible with the CDM.
The next step was to develop a CDM data base and populate it with actual technical
information. In addition to the development of the data base, conversion routines would
be developed to demonstrate that data could be interchanged between the different
systems.

Limited Demonstration/Validation

After the determination was made that the CDM was compatible with several
existing standards and systams, the concept had to be demonstrated and validated. A
small sample of data was used to demonstrate that the various data structures contained
in the technical information could be modelled in the CDM.

Data Selection

In order to validate the CDM concept, CDM data was developed. The use of existing
maintenance information allowed the current technical manual requirements to be
modelled as closely as possible. The data used in the demonstration and validation phase
was initially limited to organizational level maintenance manuals for the M61A1 and M61
automatic gun system as implemented on the F-15 and F-16 aircraft. The gun system
was chosen to demonstrate that the same data could be used on many different weapon
systems. It was thought that if the gun system was not altered from one aircraft to
another, the CDM for the F-15 gun system would be very similar to the CDM developed
for the F-16 gun system.

During this investigation, it was discovered that the CDM data bases for the F-15
and the F-16 were not the same. The presentation of the technical information within the
manuals was different for each weapon system even though the same gun was being used.
In some cases, the information sequence was also different. The investigation determined
that the differences were subtle and would not alter the test.

Five job guide tasks and five fault isolation procedures were chosen for the F-15.
Corresponding tasks and procedures were chosen for the F-16.

Data Mapping

Tl;is phase included the development of DTDs for the job guide and fault isolation
manual. :

Job Guide DTD. The development of the job guide DTD used the MIL-M-38784
compliant DTD contained in MIL-M-28001 as a baseline. Additional structures were
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developed by examining and mapping the data required for job guides in accordance with
MIL-M-83495. Existing job guides were also examined to determine any necessary
additions or revisions in order to correctly model current job guides. Several differences
were discovered between the F-15 and F-16 job guides; however, most of these
differences involved the format of the manuals which was not included in the DTD.
Appendix B contains the job guide DTD.

Fault Isolation Manual DTD. The development of the fault isolation manual DTD
used the MIL-M-38784 compliant DTD contained in MIL-M-28001 as a base line. The
Fault Isolation Manual DTD was developed because of the structural differences between
the two manuals. MIL-M-83495 was used to develop some of the structures while
examination of existing fault isolation manuals provided other structural information. As
was the case with the job guides, some format differences were found between manuals
from the two weapon systems. These format differences had no bearing on the DTD.
Appendix C contains the fault isolation manual DTD.

Pata Entry

The textual data contained in the job guides and fault isolation manuals was entered
into electronic format using conversion routines and direct entry. A scanner, which
produced raster images, was used to enter graphic data. A CAD program, which
produced vector images, was also used. Figure 14 illustrates the processes used in the
creation and entry of the data.

Conversion. The textual data for the F-16 job guides and fault isolation manuals
was originally provided in electronic form on magnetic tape. The data was loaded onto a
Digital Equipment Corporation VAX computer. The data was then downloaded from the
VAX to an [BM PC computer using communications software. Once the data had been
downloaded, random characters remained within the file. A pre-processing computer
program removed these characters from the file.

Data for the F-15 was manually entered using a word processing
program on the IBM PC since the data was not readily available in electronic form. Two
different strategies were used. In the first, the text was entered followed by the insertion
of SGML tags. In the second, the text was tagged as it was entered.

_ Tagging. Tagging of the F-15 and the F-16 data was initially done using the
Writerstation, a tagging program developed by Datalogics. The Writerstation used an
ASCII text file containing the DTD for the document to be tagged and the text file
containing the untagged data as input. The program used the DTD to prompt the user for
the appropriate tag and attribute information which was then inserted into the text to
produce an SGML document instance. Due to the numerous changes in the DTDs as the
data was being developed and tagged, the Writerstation was abandoned in favor of an
ASCII text editor. sing the text editor, tags and attributes were inserted in the
appropriate places within the text file.

Parsing.  Following the tagging of a document instance, a parser verified
conformance to the appropriate DTD and to the SGML standard. The parser program
checked for correctness of the markup as well as tag sequence and completeness. If
errors v;ere found, they were corrected and the file was reparsed until no more errors
occurred.

Data Loading
The tagged document instances for each type of manual was converted from ASCII
text files into relational data base structures which were designed based upon the CDM
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structure. The information was loaded into Canonical Document Representation
(CANDOR) relational data base tables (1 table per manual type) which allowed random
access to the data. The process involved reading the document instance for each
document and inserting the data into the appropriate location within a CDM data base.
This process produced a CDM data base for each document type. The manual
combination of the individual CDM data bases produced a single, complete CDM data
base. Figure 15 illustrates the conversion of the technical manual data.

F-18 Tagged
Job Guides

DATA CONVERTED,
TAGGED, AND PARSED

F-1!ault

Isolation

N

4 F-15 Tagged
Job Guides

OATA ENTEREDC,
TAGGED, AND PARSED
- .
F-1§
Fauit
Isolatio.
Manuats

Figure 14. Data Entry For Limited Demonstration/Validation.
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Figure 15, Data Loading for Limited Demonstration/Validation.
Data Extraction

The data extraction rrocess involved a reverse of the loading process. A program,
which extracted the necessary data for the particular manual, read the data stored in the
CDM data base. The extracted data was then assembled into a separzte data base before
conversion into a SGML-tagged document instance. Figure 16 illustrates the processes
used for the extraction of data from the CDM.

In order to perform a guality check on the extractad information, a phototypesetter
routine was used to produce paper output. Since the original data being loaded into the
CDM was primarily from paper manuals, paper output allowed for easy comparison of
the original data and the extracted data.

In order to typeset the manuals, an interim output specification was developed. This

output specification provides rules for the formatiting of the data in approximately the
same way as the original manuals. During the process of developing the output
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algcrithms, differences in format were found between the manuals for the different
wezpon systems. In cases where differences were found, generalizations were made for
the output specificatica.

-
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Tagged [
File
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FOR PRINTING

Printed
Manual

Figure 16. Data Extraction for Limited Demonstration/Validation.
Dara Corversion

‘After the development and testing of the data loading and extraction procsdures,
routines were developed whick converted data which was developed and stored in
different formats inio the CDM format. These conversions demonstrated that data

developed and used on other systems was transferable to and from the CDM without the
need to revise the original data. -

Data was converted between ITDS and CDM. To do this, ITDS iob guide-like data
was converted into a job guide document instance. Since paper job guide data was
transferable to the CDM, it was assumed that ITDS data converted to job guide DTD
format as a preliminary step, could be loaded into the CDM.

) . The ITDS system used its own hardware to deliver the data, both
electronically and on paper. This required the inclusion of formatting commands. Since
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the CDM retains only the content and structure of the data, the formatting commands
were automatically removed as the conversion was done. Many of the elements within the
job guide DTD also required the use of SGML end tags to denote the end of a segment of
data. These tags were not required in the ITDS scheme. A two-phase conversion process
accomplished the conversion of the data and the insertion of the end tags. Figure 17
illustrates the two phases used in the conversion from ITDS to CDM.

ITOS CONVERTED Job Guide

TO JOB
GUIDE SGML :
TAGGED FILES
LOADED INTO
DATA BASE

-—\
JOB GUIDE < ﬂ
DATA BASE .
COMBINED INTO COM
CDM DATA BASE Data
Base
v

Figure 17. ITDS to CDM Conversion.

The first phase involved the conversion of the ITDS data to the appropriate SGML
tags and then the removal of formatting information. A program read the input file
containing ITDS data. Once a tay -, found, the program referenced a tag dictionary
which contained all of the job guide tag equivalents. If an equivalent tag existed, the
program removed the ITDS tag and inserted the equivalent job guide tag. If an equivalent
tag was not available, it was assumned that the tag was a format tag and thus, not required
in the COM. Following the tag exchange, the job guide tag and actual data were written
to a temporary output file. This process continued until the end of the input file.

The second phase involved the insertion of the end tags in the proper places within
the output file. A hierarchy of the tags contained in the job guide DTD was developed. A
subroutine read the temporary file. Once a tag was encountered the program recorded
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the location of the tag within the hierarchy. If a tag of lesser value was encountered, the
program continued to search for the next tag. If a n; of equal value was encountered,
the program inserted an end tag into the output file for the previous tag at that level,
recorded the new tag, and continued to search for the next tag. If a tag of higher value
was encountered, the program inserted end tags into the outpat file for all the tags up to
the level of the encountered tag, recorded the new tag, and continued to search for the
next tag. This process continued until the end of the temporary file. At that point, the
program closed all of the files and stopped.

After the completion of the conversion process, a parser checked the generated job
guide document instance to determine adherence to the job guide OTD and the SGML
standard.

. The conversion of data from the CDM to ITDS required the insertion
of formatting tags. ITDS requires these formatting tags, but they are not included in the
CDM. In this conversion, job guide data was extracted from the CDM and stored as job

uide document instances. A program read the input file containing the job guide data.

nce a tag was found, the program referenced a tag dictionary containing ail of the [TDS
tag equivalents. If an equivalent tag existed, the program removed the job guide tag and
inserted the equivalent S tag. If an equivalent tag was not available, it was assumed
that the tag was not required in ITDS, so no equivalent tag was required. After the tag
exchange, the ITDS tag and actual data were written to an output file. This process
continued until the end of the input file was reached. At that point the program closed all
of the files and stopped. Figure 18 illustrates the CDM to l'?'DS conversion process.

During this conversion, formatting commands were automatically inserted into the
file as the tags were converted. Since the CDM does not store format, the routine had to
make some formatting assumptions which would typically be made by the ITDS technical
writer. These assumptions were implemented by using the “graphic” tag used in the job
guide DTD to trigger the insertion of format tags. Job guides are printed with instructions
on the left page and the accompanying graphic on the facing page on the right. Whenever
a reference to a new graphic occurred, 1t was assumed that a page break would be needed
in the ITDS paper output, or a different graphic would need to be displayed in the
electronic output. At these points the appropriate format commands were inserted into
the output file. These insertions formatted the data in apgroximately the same manner as
a technical writer would format the data for use in [TDS.

[IDS to Gencode. At the time of this effort, machines running under the ITDS
tagging structure used Document Exchange Standard codes or gencodes to tag the data.
Gencodes are a more cryptic tagging scheme which were adopted before the SGML
standard was developed. In order for data tagged using ITDS SGML, tags to be used on
an ITDS machine, it had to be translated into the gencode format. A program read an
input file containing ITDS SGML data. Once an S SGML tag was found, the program
referenced a tag dictionary containing all of the gencode tag equivalents.. If an equivalent
tag existed, the program removed the ITDS SGML and inserted the equivalent gencode
tag. Following the tag exchange, the gencode tag and actual data were written to an
output file. is - rocess continued until the end of the input file at which time the
program closed all of the files and stopped. Figure 19 illustrates the process used to
convert ITDS data to gencode tagged data.

An operational ITDS machine was not available for use in testing the data. Instead,
Northrop S technical writers were consulted for their opinion of the quality of the
gencode-tagged data. It was the general consensus that the data conversion was
successful and the data would be compatible with [TDS.
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Flgure 18. CDM to ITDS Conversion.

A conversion from gencodes to ITDS SGML was not included since changes to the
SGML standard had nct been finalized by the National Institute of Standards and
Technology (NIST) and the Aerospace Industries Association (AlA).

. . ITDS TAGS
CONVERTED
DS TO GENCODES

® o

Figure 19, ITDS to Gencode Conversion.
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To deinonstrate that data developed using a separate authoring system and stored in
a different data base layout could be compatible with the CDM, a conversion of APS data
to CDM data was accomplished by in-house resources and RJO.

APS to COM. Data developed using APS was stored in a relational data base in
binary format. In order to load this data into the CDM, an APS DTD was ¢ .eloped.
Next, a program converted the APS binary information into an APS document instance.
The program opened a configuration file which contains the order in which the thirteen
APS binary files are to read. This file acts as a control mechanism for the program. As
the program read each input file, the element and attribute information is extracted and
converted into an SGML format. The SGML information is then written to the output file.
This continues until all of the input files have been converted at which time the program
closes all of the files and stops. Once the APS SGML file was completed, the data could
then be lcaded into the CDM CANDOR tables. Figure 20 illustrates the conversion of
APS data to the CDM.

13 APS BINARY
FILES
CONVERTED TO A
SINGLE APS SGML
FILE

TAGGED FILE
LOADED INTO
DATA BASE

S—

APS DATA BASE
COMBINED INTO
CDM DATA BASE CoM
Data
Base
\—/

Figure 20, APS to CDM Conversion.

~ CDMto APS. The conversion of CDM data to APS binary data involved three steps.
First, the required data was extracted from the CDM CANDOR table and written to an
APS SGML text file. In the second step, a program read the APS SGML text file for
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SGML cags. As tags were encountered, attribute data was written to temporary ASCI
files depending on the tag encountered. After the extraction of all of the attribute
information, the program read and converted temporary files into a bi data base
fortnat. Figure 21 presents the steps taken to convert CDM data back to .

2

CDM
Data
Base
MATA
EXTRACTED
FROM DATA
COM CONVERTED

TO APS SGML

APS SGML DATA
CONVERTED
TO 13 APS BINARY

DATA FILES

{

Figure 21. CDM to APS Conversion.
Results of Limited T ion/Validati

AFHRL, RJO, and Datalogics conducted a formal demonstration/tutorial in
December, 1988. In this demonstration, Air Force and contractor personnel were briefed
on the work that had been accomplished to' that point. Demonstrations also provided
evidence that data could be loaded into and extracted from the CDM in many different
formats. Conversions from APS and ITDS also showed that data developed and stored
using different systems and different data base designs could be compatible with the
CDM. Future plans were also discussed. These plans included the further testing of the
CDM and the development of documentation to accompany the CDM specification.

.Figuéc 22 illustrates the entire process usec in the limited demonstration and validation of
the CDM.
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Figure 22. Limited Demonstration/Validation.
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Following the limited demonstration and validation, the CDM was redesigried to
accommodate the data and structures found in intermediate and depot level manuals (see
Section III).

Dara Selection

To further validate the CDM as a means of maintaining technical data for an entire
weapons system, it was necessary to load all of the data for a specific subsystem within a
weapon system into the CDM. This further validation involved the inclusion of the
intermediate level and depot level maintenance information as well as the remainder of
the organizational level information. In this phase, information was used for the M61A1
and M61 automatic gun system on the F-15 only. It did not seem beneficial to also
perform further validation on the F-16 data since the previous variations seemed to be
primarily format oriented.

Information included in the data base was entered from the following types of
manuals:

-~ Organizational

Job Guide (42 sections)

Fault Isolation Manual (26 fault codes)
General System Manual -

General Vehicle Manual

Checklist

~ Intermediate .

Intermediate Maintenance Instructions
Illustrated Parts Breakdown

- Depot
QOverhaul Instructions
Data Mapping

A revised DTD was developed for the CDM which described the structure of the
technical information more accurately to accommodate differences in intermediate and
depot level data. The job guide and fault isolation DTDs were also modified slightly.
DTDs were developed for intermediate maintenance instructions and overhaul instruction
manuals as well.

Diiferences in structure and format were found in the additional
* job guides which required enhancements to the original job guide DTD. The DTD was
revised to model these differences.

. The fault isolation manual DTD was also enhanced as
needed for the additional fault isolation manuals.

The DTD for intermediate level

maintenance instructions was developed using ‘the MIL-M-38784 compliant DTD
contained in MIL-M-28001. MIL-M-6675 was used to develop the structures while
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examination of existing intermediate maintenance manuals provided other structural
information. Since manuals from only one weapon system were being examined, no
format differences were discovered from manual to manual. Appendix D contains the
intermediate maintenance instructions DTD.

Qverhaul Instructions DTD. The development of the overhaul instruction DTD used
the MIL-M-38784 compliant DTD contained in MIL-M-28001 as a baseline.
MIL-M-38789 was used to develop structures as well as examine existing overhaul
manuals. Appendix E contains the overhaul instruction DTD.

DRata Enury

Data used for the specification development phase of the effort was entered using a
word processor on an IBM PC. Graphics were also received from McDonnell Douglas
Aircraft Company in the Initial Graphics Exchange Standard (IGES) format. IGES is a
standard for the interchange of vector graphics. These graphics were the most current
graphics cortained in the manuals required for maintenance on the gun system. In some
cases, the graphics did not coincide with the source informnation supplied for the
development of the CDM. Figure 23 iilustrates the process used to enter data.

Direct Entry. The textuai data for the five job guide and five fault isolation manuals
developed during the demonstration and validation phase was enhanced. The
enhancements included the revision of updated tags and the definition of previously
undefined attributes. The additional job guides and fault isolation manuals as well as the
data contained in the intermediate maintenance instructions and overhaul manuals was
entersd using a word processing program on an IBM PC.

Tagging. The data entered in the previous step was tagged in accordance with the
appropriate DTD using an ASCH text editor. Tags for the inclusion of the IGES graphics
were also added to the tagged document instances.

Parsing. As was done in the demoastration and validation phase, a parser checked
each file to verify conformance to the DTD and to SGML.

Data Loading

The revised CDM structure required that the loaders developed in the Demonstration
and Validation phase be revised. Also, the development of an automatic combining
Frogram facilitated the development of small CDM files which could be merged into one
arge CDM data file.
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Figure 23. Data Entry for Full Scale Demonstration/Validation.

Direct Loading. Data found in manuals for which DTDs were not developed (i.e.,
Checklist, General System, General Vehicle, Illustrated Parts Breakdown) was tagged
directly into the CDM structure (see Figure 24). The volume of data specific to the gun
system did not warrant the development of a separated DTD for each manual and it was
determined that data could be tagged directly into the CDM structure. This was done
using an ASCII text editor. The data was successfully entered into the structure but the
robustness of the attributes (i.e., cross references, etc.) was not equal to the data which
had been loaded from the other DTDs. Ta%s for the inclusion of the IGES graphics were
also included in the manually developed CDM text file.
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Figure 24. Direct Loading Into the CDM.

Loading. The files containing the job guide, fault isolation, intermediate
maintenance, and overhaul data were loaded into a program developed using the General
Expression Pattern recognition (GEPR) language. is program converted the text files
into a CDM text file. The information contained in each type of manual was loaded into
a separate CDM text file. The CDM text files, including the manually developed file,
were then converted into CANDOR data base tables for processing as had been done in

the demonstration and validation phase. Figure 25 shows the processes used for loading
data into the CDM structure.
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Figure 25. Loading of Data Into CDM Data Bases.

. In order to %et a complete CDM containing the information from all of
the manuals, the individual CDM C OR tables for each manual were combined (see
Figure 26). This was done by a program developed using GEPR which designated one of
the CANDOR tables as the “master.” The program was run on this master table which
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eliminated any redundaxicy within it. The same program was then run on the other
CANDOR tables to be combined with the “master” table to create a complete CDM
CANDOR instance.
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CDOM
Data
Base

Ihr;:nr:nodlato c
enance DM
Bata Data

Base Base

Figure 26. Combining of CUM Data Bases Into Single CDM.
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Rata Extraction
- The data extraction process used in the full scale development and validation phase
was simi'ar to that used in the limited demonstration and validation phase. Based on the
: gpe of output desired, a GEPR program extracted the required information from the
ANDORK tables using the DTD as a guide. - The output consisted of an SGML-tagged
text file which corresponded with the appropriate DTD. Figure 27 illustrates the data
extraction process.
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TAGGED FILE
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Figure 27. Data Extraction For Full Scale Demonstration/Validation.

In order to perform quality checks on the extracted information, a phototypesetter
was again used.

Results of Full-Scale T ion/Validati

AFHRL, RJO, and Datalogics conducted a second formal demonstration/tutorial in
August 1989. In this demonstration, Air Force and contractor personnel were updated on
the work accomplished to that point. A great deal of emphasis was placed on the
development of the implementation specification. Plans were made for the review of the
specification by government and by industry. In addition, a detailed tutorial on the CDM
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was presented in order to assist those in attendance in the development of CDM data

bases. Figure 28 shows the processes used -during the full scale development and
validation of the CDM. -

Summary of Resuits

The CDM validation efforts showed that a data base for technical infonuetion cculd
be developed. They also showed that the data base could be loaded in a number of ways
and data could also be extracted in a number of ways. Data developed and stored using
other systems could also be loaded into the CDM as well as_from the CDM.

V. DOCUMENTATION DEVELOPMENT

During this effort, several interim documents were produced which documented the
progress of the research. These are listed in the references section. Two of the most
important documents produced during this effort include the CDM Exchange Standard
and the CDM Implementation Specification.

CDM Exchange Stapndard
Obisstiv

A data exchange standard was developed which defined the structure of the CIDM
data base as it will be exchanged under MIL-STD-1840. This standard was based on rhe
CDM DTD. It dictates the interchange of CDM data similar to the way in whicn
MIL-M-28001 dictates the format in which the current paper manuals are interchange:!.

Sgope .

At this time, the CDM Exchange Standard addresses the interchange of maintenance
and operational information. Training, manufacturing and logistics information are not
included in the CDM at this time but are expected to be added in the future.

Contents

The exchange siandard contains the CDM DTD which will be used for the
interchange of technical information under MIL-STD-1840. An appendix is also
included which provides descriptions of all the data element tags and attributes. This was
included to aid the user whe is unfamiliar with SGML and the CDM.

Specification for Digital Technical Information

A draft specification for digital technical information was developed which outlined
the creation, distribution, processing, and use of digital technical information designed to
support the traditional functions of operation and maintenance.

Qbjective
The specification establishes the requirements for the creation, delivery. and
presentation of integrated technical information. It includes requirements for:

1. general information content, authoring style, display presentation, and user
interaction.
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revisable, format-free technical information. -

view packages of technical information. :
functional presentation system hardware and software requirements.
quality assurance.

ol S i

interchange.
Scope

The specification outlines how to create, distribute, process, and use integrated
technical information to support the traditional functions of operation and maintenance.

Contents

The specification is divided into six sections which establish the requirements an
acquisition activity shall consider when procuring integrated technical information. These
requirements cover the entire life-cycle of the information from creation, *o presentation,
to delivery and, finally, validation.

Qe
. Since digital technical information can be prepared in a
number of ways and can also be used in many different ways, minimum standards for the
authoring, display, and use of technicai information are specified. These standards
include the informational content, authoring style guidance, presentation, and user
interface requirements for digital technical information.

Revisable Technical Information. To facilitate the maintenance and operation of
equipment,” technical information may be presented on a variety of media, formatted to
comply with a variety of specifications. Even though the information may be used in so
many ways, the underlying data elements rec‘uired to support maintenance and operation
of a particular piece of equipment is basically the same for all equipment.

View Packages of Digital Technical Information. A view package is a subset of the
digital technical information that supports a specific objective. The information is
collected and formatted bassd on the requirements of a specific function. The actual
information and the formatting rules make up the view package. It should also provide
basic guidelines for use in developing specific application requirements.

i A presentation system will be used to display
view packages of technical information to the users of the information. Types of
presentation systems will vary greatly.  Possible presentation systems include:
phototypesetters, screen frame paging systems, interactive color workstations, and
hand-held miniature computers. No matter what type of presentation system is utilized,
they all have a common purpose: to present the technical information contained in a view
package, using the presentation rules associated with that view package, so that the final
user of the information can retrieve accurate, understandable technical information.

. Quality assurance is performed on the technical
information in two ways. First, the revisable technical information data base may be
checked for several items including: readability; accuracy of attributes; appropriateness of
cross-references; naming schemes; flow of the information; appropriateness and
correctness of warnings, notes, and cautions; and appropriateness of context attributes.
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Second, the output of the technical information will be checked for the content of the
data, the arrangement of the information on the display medium, and understandability of
the presented information.

Interchange Reguirements. Digitally represented technical information can be
interchanged efficiently between dissimilar computer systems using MIL-STD-1840
which provides a framework for the interchange of digital technical information as well as
addressing media types and §ackaging of the technical information. Additions will need
to be made to -STD-1840 to govern the exchange of the revisable technical
information, view packages, and presentation system software.

VI. SUMMARY/RECOMMENDATIONS

These Research and Development (R&D) efforts have shown the CDM will work.
With today’s technologies, a single data base can be developed that supports O-Level,
I-Level and D-Level maintenance. This single data base can store all of the required
content and structure with minimal or no data redundancy. The format of the
maintenance information can be stored outside of the data base and will be different for
each output device. A single definition of format can be established for each output
device and can be used for any system’s maintenance data base.

The potential savings associated with this concept are staggering. With this type of
technology, the maintenance data base will not have to be changed when different output
devices are developed. With this model, the USAF could revolutionize technical
information far beyond current programs in development.

However, there are still significant amounts of R&D which should to be performed.

The benefits of the CDM have to be verified. This verification would include evaluating

the system when it is being used in the field as well as doing Life Cycle Cost estimates to
. show the expected savings.

Finally, the CDM must be continually studied and- reviewed. Such review would
allow the CDM to adapt to a rapidly changing environment. A two-phased approach for
review may be used. The first phase would focus on continued population of the CDM
with even more data to further assure the ability to implement the design. The second
phase would involve periodic reviews by the community. Without these continual reviews
by thetl DoD and major contractors, the CDM will not be proposed or implemented
correctly.

This paper has described the evolution of the CDM. Detailed descriptions and

aglanations are given to assist the reader in understanding the concepts involved in the

M. This paper has also described efforts to demonstrate and validate the CDM
concept and develop specifications for the axchange of the technical information.
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GLOSSARY

The following are acronyms and abbreviations used throughout this report:

AFHRL
AFLC
AFSC’
AIA
APS
ASCII
ATOS
CAD
CALS
CANDOR
CDM
CMAS
DoD
DTD
DXF
GEPR
IGES

ISO

NIST

SGML
SSSN

Air Force Human Resources Laboratory

Air Force Logistics Command

Air Force Systems Command

Aerospace Industries Association

Authoring and Presentation System
American Standard Code for Information Interchange
Automated Technical Order System
Computer Aided Design

Computer-Aided Acquisition and Logistics Support
Canonical Document chrescﬁtation

Content Data Model

Computer-Based Maintenance Aiding System
Department of Defense

Document Type Definition

Drawing Interchange File 4

General Expression Pattern Recognition
Initial Graphics Exchange Standard
Integrated Maintenance Information System
Diustrated Parts Breakdown

Tnternational Standards Organization
Improved Technical Data System

National Institute of Standards and Technology (formerly National
Bureau of Standards)

Naval Technicai Information Publishing System
Standard Generalized Markup Language

System, Subsystem, Subject Number
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<!DOCTYPE techinfol
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Content Data Model (CDM)
Version 5.1 8/23/89 DRAFT

This document is an SGML Document Type Definition (DTD) which
describes the 1logical structure for a database of technical
information. This version is a working draft which is still under
development by the Air Force Kuman Resources Laboratory (AFHRL/LRC)
at Wright Patterson, AFB.

Changes from Version 5.01 are indicated in bold face type

222222 222222222 222222 2 22222 2 2222202 2 2222 2R 222 ET TN
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Entity Declarations

These ontity declarations define abbr.viations for a sot of
frequantly used attributes: "id", "refid".

The "%ids" entity daclaration defines an abbreviation for two
element identifiers ("id" and "refid"). These identifiers are
machine generated symbols used to identify data elements in the
database. These identifiers are not intended to be human readable

names, but only machine readable pointers or references. Most
elements in the CDM have both a unique identifier ("id") and a
non-unique reference identifier ("refid"). The reference

identifier ("refid") is usad by elements to refer or "point" to
other elements. For example, a "task" element may refer to a list
of "step" elements, or a "system" element may refer to a list of
"gsubassembly" elements. Since the reference id ("refid") is not
unique, it may refer to several elements in the database. These
referenced elements will have different "context" (such as version
number or security level) which wiil be used to determine which
unique element is appropriate for a particular situation. Since
SGML requires that all "ID" attributes be unique, an "ID" attribute
cannot be used as the reference id ("refid"). Instead, "refid" is
defined as a NMTOKEN.

The two entities "$refid" and "$refids™ are defined only to improve
readability. They let the reader know that an attribute's value
is meant to be a reference identifier (i.e., a NMTOKEN specifying
soms element's "refia®). These two entities, "Srefid" and
"Srefids”, are usad throughout the CDM whenever a reference is
intended. This DTD also follows the convention that the attribute
nare of any "$refid" attribute is the same as the element name to
which it is referring. For example, the "system" element has an
attribute named *task” which is a "“%refids" list intended to
contain only valid *refids" to "task" elements. There is on
notable exception to this rule. In some cases an "elmntref"
attribute is defined which is intended to be a reference to any
element type.

LA A 2222222222 22 2 22 R 2 b2 2222222222 2222222222222 X2 X222 L RN

<!ENTITY &% ids "id ID  #REQUIRED
refid NMTOKEN #REQUIRED">

<!ENTITY &% refid "NMTOKEN">
<JENTITY % refids "NMTOXENS">
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Notation Declarations

The following notations define external references to "public"
graphics standards used in the CDM. The specified abbreviations
(cgmbin, cgmclear, cgmchar, fax, iges, dxf, gks) are used by the
element "graphprm" to specify the type of graphic representation
used to encode a particular graphic primitive.

bRk hhhhhkhhhhAhhhhbhhhhhhhhhhhhhhhhhhhhhhhdhhhhdhhhhhhhhhhhddhdi
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<!NOTATION cgmbin PUBLIC "Iso 8632/2//NOTATION Binary
encoding//EN">

<!NOTATION cgmchar PUBLIC "ISO 8632/2//NOTATION Character
encoding//EN">

<!NOTATION camclear PUBLIC "ISO 8632/2//NOTATION Clear text
encoding//EN">

<!NOTATION fax PUBLIC "-//USA-bOD//NOTATION CCITT Group ¢
Facsimile//EN">

<!NOTATION iges PUBLIC "~//USA-DOD//NOTATION Initial Graphics
Exchange Specification//EN"> :

<!NOTATION dxt PUBLIC "~//USA-DOD//NOTATION DXF Encoding//EN"
>

<!NOTATION gks PUBLIC "~//USA-DOD//NOTATION Graphics Kernel
System//EN" >
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‘CDM Content .
“Techinfo" is the top element of the CDM . Its contsnt model is
a long list of elements (vehicle*, system*, ... ) which comprise
the raw data "records" or "tables” for the CDM data base. The
first "system" element in the data base is the root or top level
item in the hierarchy.

L 212232222222 22222 2222222 22222222 222222 2222222 222222222222 R2 2} Ryred

<!ELEMENT techinfo -~ - ( system*, operinfo*, descinfo»,
task*, input#*, stepw,
regcond*, person*, equip*, consum#*, verb*,
warning*, caution#*, note*, annot#*,
partinfo*, partbase*, faultinf* ,
test*, outcome*, fltstate*, fault*, rectw,
text*, title*, dictitemw», xref*, table*, list»,
graphic*, tgraphic*, grphprim*,
video*, audio*, process*,
prompt#*, f£illin*, menu*, choicew,
assertion*, precond*, property*, value* )>
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Vehicle - System - Subsysten Hierarchy

The COM specifies a hierarchically organized data base of technical
information for a weapon system. The main hierarchy of the data
base parallels the equipment hierarchy of the weapon system. This
is no mally represented as a vehicle - system - subsystem -
subassembly hierarchy in AF Technical Orders. That hierarchy is
represented in the CDM by the "system" element specified below.
Here "system" is used in its most generic sense, meaning any
component or item in the equipment hierarchy. A "system" could
represent the vehicle, an aircraft system, subsystem, or
subassembly. . .

At any level in this hierarchy (vehicle, system, or subassembly),
elements may reference associated information. They may reference
procedural task information ( "task"), descriptive information
("desc"), parts information ("partinfo"), fault information
("faultinf"), or operational information ("operinfo"). This
information should be attached to the level where it is most
appropriate. For example, vehicle towing procedures should be
referenced at the "vehicle" level. The removal task for a circuit
card in the radar should be referenced at “he radar "system" level.

The "system" element, like most elements in the CDM, have a set cf
attributes ("name", "type", "itemid", and "xrefs") which describe
the nature of the element's content. These include attributes
defining the element's "name"” and "type". There is also an
"itemid" attribute used to indicate which piece of equipment (or
"item™) is related to the information element. The "itemid" could
be a reference designator, a SSSN number, a part number, etc.,
depending on the item of interest. There is also an attribute
"xref"” which defines relational links between the element and other
elements in the database. An "xref" specifies the reference
identifier for a related element and the type of relation being
- specified.

(222222222 2R 2222222 2222222222222 R 2222222222 22X 2R R X 2 2 TR0
>

<!ELEMENT system - 0 ( context* ) >
<!ATTLIST system %ids;

' name CDATA #IMPI.IED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
system frefids; #IMPLIED
operinfo srefids: #IMPLIED
descinfo %refids; #IMPLIED
task $refids; #IMPLIED
partinfo $%refids; #IMPLIED
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faultinf Srefids; #IMPLIED> '
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Operational Information
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<!ELEMENT operinfo = ¢ ( @snt:2te) >
<!ATTLIST operinfo %ids:

name CDATA #IMPLIED
type _CDATA $IMPLIED
itemia CDATA $IMPLIED
xref IDREYS $IMPLIED
desciafo Srefids; #IMPLIED
task Srefids; #IMPLIED >
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Descriptive Information

The element "cescinfo™ is uged to define general purposae,
non-procedural, narrative information such as theory of operation,
schematics, wiring diagrams, etc. "Descinfo" is a very flexible,
general purpose information node. It can be used to describe any
arbitrary, hierarchical hypertext~like ncde containing
sub~-paragraphs ("descinfo"), data ("title", "text", "table",
"graphic", "annot", "audio", "video", "prccess"), user interaction
instructions ("prompt"), and assertion properties ("assertion")
which are asserted whenever the "descinfo" is read.

RARRRRREARARBRRRARARBRRRRRR AR AU RRRRRR AR RRRR R RN RN R RN RAR RN

<!ELEMENT descinfo - o ( context* )>
<!ATTLIST descinfo %ids;

name CDATA $IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
Xref IDREFS #IMPLIED

" assertion IDREFS # IMPLIED
descinfo %refids; #IMPLIED

title trefid; #IMPLIED
text frefid; #IMPLIED
table traefids; #IMPLIED
graphic Srefids; #IMPLIED
- adie trefids; #IMPLIED
video Srefids; #IMPLIED
process Srefids; #IMPLIED
annot Srefids; #IMPLIED

prompt frefids; #IMPLIED>
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Task Information

The elements "task," "input," and "step" define a wmaintenance cask
or procedure. A "task" consists of a set of input conditions
("input"), a list of steps ("step"), a list of follow-on tasks
("followon"), and the attributes estimated time ("esttime") and
action describing "verb." The elements "reqcond" (required
conditions), "person" (personnel required), "equip" (equipment

required), "consum" (consumables), and "verb" describe the input
conditions referred to by "input" and '"step." The additional
elements “warning," “"caution,” "note," and T"annot" (user

annotations) are referenced by "input" and "step."

(2222222222222 2222222222222 22222222 222222222222 2 222X R 222X 22Xl REbyy

<!ELEMENT task - o
<!ATTLIST task %ids;

( context* )>

nane CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
esttime NUTOKENS #IMPLIED
verb ¥refids; #IMPLIED
input trefid; #IMPLIED
step Srefids; #REQUIRED
followon Srefids; #IMPLIED>

<!ELEMENT input - 0 ( context* )>

<!ATTLIST input s$ids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemia CDATA #IMPLIED
xref IDREFS #IMPLIED
regcond Srefids; #IMPLIED
person Srefids; #IMPLIED
equip Srefids; #IMPLIED
consum Srefids; #IMPLIED
warning Srefids; #IMPLIED
caution %refids; #IMPLIED
note frefids; #IMPLIED>

<!ELEMENT step - 0 ( context* )>

<!ATTLIST step sids;
name CDATA $IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xXref IDREFS #IMPLIED
esttime NUTOKENS #IMPLIED
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< !ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<{ELEMENT
<!{ATTLIST

<! ELEMENT
<!ATTLIST

regcond
regcond

persen
person
nane
type
itemiad
xXref

equip
aquip
name
type
itemia
xref
altegids

consum
consum
name
type
itenid
xref
milspec
mfgcode

assertion IDREYS

step
text
table
graphic
audio
video
process
annot
prompt
warning
caution
note
verb
reqgecond
person
aquip
consum

- 0 ( context* )>

fids;
name
type
itemid
xref
precond

8/23/89

Yarsion 5.1
#IMPLIED
Srefids; #IMPLIED
srefid; #REQUIRED
Srefids; #IMPLIED
Srefids; #IMPLIED
trefids; #IMPLIED
srefids; #IMPLIED
Srefids; #IMPLIED
trefids; #IMPLIED
‘refids; #IMPUIED
trefids; #IMPLIED
‘refids; #IMPLIED
Srefids; #IMPLIED
‘refids; #IMPLIED
srefids; #IMPLIED
‘refids; #IMPLIED
Yrefids; #IMPLIED
trefids; #IMPLIED>
CDATA #IMPLIED
CDATA #IMPLIED
CDATA #IMPLIED
IDREFS #IMPLIED
IDREFS #IMPLIED
#IMPLIED>

elmntref srefids:

- 0 ( context* )>

tids;
CDATA
CDATA
CDATA
IDREFS

#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED>

- 0o ( context* )>

sids;
CDATA
CDATA
CDATA
IDREFS
CCATA

#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED>

= 0 ( context* )>»

tias:
CDATA
CDATA
CDATA
IDREFS
CDATA
CDATA

#IMPLIED
#IMPLIED
#IMPLIED
$IMPLIED
#REQUIRED
#REQUIRED
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<! ELEMENT
<!ATTLIST

| <!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!{ATTLIST

Yersion 8,1
govstd CDATA #REQUIRED
qty NMTOKEN #REQUIRED>
verb - 0 ( context* )>
verb %tids;
name CDATA #IMPLIED
type CDATA #$IMPLIED
itemia CDATA #IMPLIED
xref IDREFS #IMPLIED>
warning - o ( context* )>
warning tids:
name CDATA #IMPLIED
type CDATA #IMPLIED
itemia CDATA #IMPLIED
xref IDREFS #IMPLIED
text Srefid; #$REQUIRED>
caution -~ 0 ( context* ) >
caution %ids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemiad CDATA #$ IMPLIED
xref ZDRFFS #IMPLIED
taxt trefia; #REQUIRED>
note - o ( context* ) >
note %ids; .
nanme CDATA $IMPLIED
type CDATA #IMPLIED
itemid CDATA " #IMPLIED
xref IDREFS #IMPLIED
text trefid; $REQUIRED>
annot - 0 ( context* ) >
annot sids;
nane CDATA #IMPLIED
type CDATA #IMPLIED
itemia CDATA #IMPLIED
xraf IDREFS #IMPLIED
text Srefid; #REQUIRED
user CDATA #IMPLIED>

57




Draft content Data Modal Yearsion 5.1 8/23/893
<]--t*tﬁttt**ﬁ*i*ttt*pﬁtﬁ**i*i*ﬁ*.t**wt**t*atttﬂﬁﬁﬁt**it***

Parts Information

The elements "partinfo" and "partbase" define detailed parts
information. "partinfo® describes an item by its reference
dasignator ("refdes") which categorizes parts by their place in
the system-subsystem hierarchy. "pPartinfo" describes the
maintainer's view of the part information. Each "partinfo" element
is related to a "partbase" which describes the item in teras of its
part number ("partnum"). "Partbasae" describes the supply system's
view of the part information. Several "partinfo" items could be
related to the same '"partkase."

RAERRRERAR I BRRARRRANIRBARATRARARTARRRRRAAR R RN ARRRR AR AR RN

<! ELEMENT partinfo - o ( context* )>
<!ATTLIS. partinfeo %ids;

name CDATA #IMPLIED
type CDATA #IMPLIED
itenmid CDATA #$IMPLIED _
xraf IDRFFS #IMPLIED

partbase IDREFS #REQUIRED
ratdes NMTOKEN #REQUIRED
nounid NUTOKEN #IMPLIED

nocuntype NUTOKEN #IMPLIED

unitsper NUTOKEN #REQUIRED
indxnum  NUTOKEN #REQUIRED
usablon  NUTOKEN #REQUIRED
mtbf CDATA #REQUIRED
replvl CDATA #IMPLIED

graphic Srefids; #REQUIRED>

<!ELEMENT partbase - o EMPTY >
<!ATTLIST partbase %ids;

name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xXref IDREFS #IMPLIED
partnum  CDATA #REQUIRED
cage CDATA #REQUIRED
smr CDATA #REQUIRED
hei CDATA #REQUIRED>
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Fault Information

Three types of fault information can be described in tha CDM: (A)
fault reporting decision trees, (B) fault isolation decision trees,
a.«d (C) dynamic fault isolation models (such as AFHR!.'s MDAS
model) . The fault reporting and isolation decision trees are
static, predefined decision sequences. A dynanic fault model
generates the decision sequence at display time from a fault model
of the egquipment. 1In the case of a decision tree, the complete
tree is defined in the data. in the case of a dynamic fault
isolation model, only the data needed to represent the fault model
of the equipment is defined in the data.

Any of these diagnostic data structures can be described in terms
of diagnostic tests ( "test"), test outcomes ("outcome"), fault
states ("fltstate"), repairable faults ( "fault"), and fault
rectification actions ("rect"). The general logic is that you
begin a fault reporting or isolation process with a "test", which
may be as simple as "what symptoms did you observe?", or as a
complex as a 50-step checkout procedure. Each "test" will have
associated "outcome3" which associate possible test results with
new fault states ("fltstate"). Test results are described as
"precond" statements (e.g., voltage = 4.5v., light = dim, faultcode
= Al23, ... ) which are asserted by the "test" procedure as the
test is pertformed. The "cutcome” elements relate those possible
test results to fault states.

A "fltstate" state represents a node in a fault isolation decision
tree or a set of plausible faults in a dynamic fault model . A
"fltstate"state provides che information necessary to select the
next diagnostic test. In a decision tree, the test is explicitly
identified by the "test" attribute of "fltstate." In a dynamic
fault model, the "test" is not expliicitly identified (i.e., the
"test" attribute is empty), and the “fltstate" specifies a list of
implicated faults ("impfault”) and a list of exculpated faults
("expfault”) for that state. Implicated faults are those which are
suspected as being bad in the fault state. Exculpated faults are
those known to be goed in the fault state. These fault lists are
then used by dynamic software to generate a list of appropriate
"tests" which will further isolate the list of implicated faults.
No matter how the test is selected, statically by the data or
dynamically by the software, the selected "test" is performed and
the process continues until a fault is isolated. In a decision
troe, a fault is identified when you reac. a final "fltstate" node
which d2es not refersnce a "test", but lists the identified
"fault." In a dyramic fault model, the final fault is identified

by the software and is not explicitly represented in the "fltstate"
element.
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Once a "fault" is identified, the rectification (i.e., repair)
procedure ("rect”) associated with the "fault" jis performed.
Rectification actions also have an associate "test" which is
generally a checkout task to verify that the rectification action
successfully fixed the problem. The "rect" element also has a
fault attribute which is a list of faults that identifies all of
the faults repcired by the rectification action.

Tests and rectifications can be performed by a human or machine
agent. The elements "test" and "rect" have an "agent" attribute
which states whether the action is performed by a human or a
machine.

ARBRARERERRRRARBRERRRRBRARRBRRRANEARLRRENNRNRR AR RA R AR AR AR D

<!ELFMENT faultinf - o ( context* )>
<!ATTLIST faultinf $ids;

name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
test $refids; #REQUIRED
fault ¥refids; #REQUIRED>

<= Deleted faultrep, faultiso, faultmodel, these can bhe
represented in "type" --> :

<!ELEMENT test - o0 ( context#* )>

<!ATTLIST test %ids;

name CDATA #IMPLIED

type CDATA #IMPLIED

itemia CDATA #IMPLIED

xref IDREFS #IMBLIED

text frefid; #IMPLIED

agent ( human | machine ) "human®
task Srefids; #REQUIRED
outcome Srefids; #REQUIRED

range CDATA #IMPLIED>

<!ELEMENT outcome - 0 ( context* ) >
<!ATTLIST outcome tids;

name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
text Srefid; #IMPLIED

precond IDREFS #REQUIRED
fltstate Srefids; #REQUIRED>
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<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

fltstate
fltstate
nane
type
itemid
xref
taxt
expfault
impfault
weight
test

fauit
fault
name
type
itenia
xref
mtbf
fltstate
taxt
rect
partinfo

rect - o

rect %ids;

name
type

itemid

xref
action
agent
text
task
tast
fault

- 0 ( context®» )>

sida;
CDATA
CDATA
CDATA
IDREFS
Srefid;
frefids;
srefids;
NUTOKENS
refid;

#IMPLIED
#IMPLIED
# IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
$ IMPLIED
#IMPLIED>

- 0 ( context*» )>

%ids;
CDATA
CDATA
CDATA
IDREFS
CDATA
kretids:
frefid;
frefids;
frefids;

#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
#$IMPLIED
#IMPLIED

$REQUIRED

#IMPLIED>

( context* )>

CDATA
CDATA
CDATA
IDREFS

#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED

( swap | maint )

( human
Srefid:;
Srafids;
Srefids;
Srefids;

#IMPLIED

#REQUIRED

#IMPLIED
#IMPLIED>

"swap"

| machine ) "human®
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Text Elenments

"Text"” is the primitive text element raferenced by more complex
data elements in the CDM. A "text" unit is basically 2 text string
of "parsable character data" or PCDATA. Within a text string,
attribute values ("attvalue") of other CDM elements may be
referenced and inserted as text string. For example, the string
may contain a reference to a standard system name, or a standard
part nomenclature, or a standard task name. "Attvalue” may be used
to embed one of these referencas in 2 strirg wilich tells the
display system to find the value of tha referenced attrihute and
place that value irto the text string for display. By using this
mechanism, standard terminology can be referenced consistently
throughout the data base, and any changes +to the standard
terminolegy can be made in one location and automatically updated
throughout the data base.

RhkhkhdhrbhdhhhhhhhhhhhhhhhhhhhhihhaihhhioRhRrhAdddrhdddddhdbih-
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<!ELEMENT text - - ( context*, ( #PCDATA | attvalue)+ )>

<!ATTLIST text sids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED >
<!ELEMENT title - = ( context®, ( #PCDATA | attvalue )+ )
>
<IATTLIST title sids:;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED>

<!ELEMENT dictitem - - ( contextw)>
<!ATTLIST dictitem %ids;

name CDATA #REQUIRED

type ( gloss | abbsym | symbol | other ) "other"
itemid CDATA #IMPLIED

xref IDREFS #IMPLIED

def frefids #REQUIRED>

<!ELEMENT attvalue - o EMPTY >
<!{ATYLIST attvalue elmntref S$refid; #REQUIRED
attname NAME "name">
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Element Cross Relarences

The elemant "xref" defines a crose reference or relational link.
Each cross refarence has at least one 3Irefid which wmay be an

internal reference (pointing to an element within a particular c¢DM
data base) or an external reference (pointing to an element outside
of the COM). 1Internal references are represented by "elmntref”

which is a reference id for any CDM eclement. Exterhal refarences
are performed by "exrefid" which is character data descridbing
another file or database element. All cruss refarences may have

a type ("relation") which is a text string describing the nature
of the reference (e.g., “theory," "I?B," "schematic"). There is

an optional attribute "attname" which may bs used to nairrow the
"xraf" to a particular attribute value of the croas-referenced
element.

RRRRRERRRRRARRRRRRRRRRRRBRERR L ARRXERRRNRR LR PRRL R RRR AR R, -
>

<!ELEMENT xref - o EMPTY >
<!ATTLIST xraf id ID #REQUIRED

relation CDATA #IMPLIED
elmntref %Xrefids; #IMPLIED
attname NAMES #IMPLIED
exrefid CDATA #IMPLIED >
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Tables and Lists

"Table," "colhddef," and "eﬁtry" define the structure fof a table
of information. The cells or "entries" of a table may be a "text"
unit or any element identified by an "refid."

A "list" is a general purpose structure used to group individual
elements into a list of elements which share a common context.
For example, if you wanted to specify that a list of steps were
all to be performed if a certain precondition were true, you could
group those steps into a list with a single context which specxfled
the desired precondition.
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<!ELEMENT table - - ( context#*) >
<!ATTLIST table $ids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
colhddef IDREFS #REQUIRED
entry IDREFS #REQUIRED
<!ELEMENT colhddef - o EMPTY>
<!ATTLIST colhddef id ID #REQUIRED
name CDATA #IMPLIED
type CDATA #IMPLIED
colnum NUTOKEN #REQUIRED>
<!ELEMENT entry - o EMPTY>
<!ATTLIST entry ia ID #REQUIRED
col NUTOKEN #REQUIRED
row NUTOKEN #REQUIRED
text Srefid; #IMPLIED
elmntref 2refid; #IMPLIED>

<!ELEMENT list - o

<!ATTLIST list %ids;
elmntref Srefids;

( context* ) >

#REQUIRED>
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Graphics

The CDM allows graphics to be referenced from external graphics
files or embedded in the CDM data base. The element "grphprim"
may contain a "file" name which identifies an external <£file
containing a graphic data in any of the enumerated formats (cgm,
-iges, dxf, fax, ... ). The same graphic data may also be included
directly in the CDM by putting the data in the "#PCDATA " content
portion of a "grphprim" element. .

Both "graphic" and "graphprim" have a set of optional attributes
to specify transformations (i.e., scaling, translating, rotating,
clipping, etc.). A "graphic" or "grphrim" element may specify a
transformation matrix ("transfrm"), a clipping "window," a pen
shape ("penshape"), a pen pattern ("penpatt"), and a label
("text"). Transformations ("transfrm") are specified by a 9-number
transformation matrix which specifies coordinate <translation,
scaling, reflection, and rotation in .terms of homogeneous
coordinates (see Chapter 3 of Rodgers, D.F., and Adams, J.A.,
"Mathematical Elements For Computer Graphics", McGraw Hill, 1976,
for a complete definition of this matrix).

Composite graphics may be constructed by grouping transformed
graphics ("graphic" or “grphprim") into a "graphic" element.
These transformed, lahelled, named, and typed graphic illustrations
are then referenced by steps and paras in the CDM. A compogite
"graphic”" may also specify a list of "focus” objects which are the
subgraphics of interest in that particular illustration. This
attribute could be used to specify which subgraphics in an
illustration are to be highlighted, labelled, atc., by the
presentation software.

"Graphic" and ‘“"grphprim" also may specify a nminimum size
("minsize") required to satisfactorily display the graphic to the
user. The minimum size is specified in terms of the amount of
visual angle the graphic image should subtend on the eye. This
will allow different display systems with different viewing
distances to adjust the physical size of the graphic to provide
the correct visual image as intended by the author.
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<!ELEMENT graphic - 0 ( context* )>

<!ATTLIST graphic tids:;
name CDATA #IMPLIED
type ( normal | locat | overlay |
schem | functblk | wiring |

. . engin ) +IMPLIED

itemid CDATA #IMPLIED

xref IDREFS #IMPLIED

text trefid; # IMPLIED

focus frefids; #IMPLIED

‘graphic trefids; #REQUIRED

transforit NUTOKENS #IMPLIED

windovw NUTOKENS #IMPLIED

penshape NUTOKENS #IMPLIED

penpatt NTOKENS #IMPLIED

minsize NUTOKENS #IMPLIED>

<i=-+ tgraphic was incorporated in graphic -->

<!ELEMENT grphprim

- = ( contextr, #PCD.LTA )>

<!ATTLIST grphprim %ids;

name CDATA #IMPLIED

type ( normal | locat | overiay |
schem | functblk | wiring |
engin ) #$IMPLIED

itemid CDATA #IMPLIED

xref . IDREFS #IMPLIED

text Srefid; #IMPLIED

file CDATA #IMPLIED

coding (cgmchar | cgmbin | cgmclear |
fax | iges | dxf | gks) ‘"cgmbin"

transfrm NUTOKENS #IMPLIED

window NUTOKENS #IMPLIED

penshape CDATA #IMPLIED

penpatt CDATA #IMPLIED

minsize NUTOKENS #IMPLIZD>
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Audio = Video = Process
The elements "audio", "“video", and "process" are references to

either a file name or an external source which contains an audio
segquence, a video sequence, or a software process, respectively.
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<!ELEMENT audio - 0 ( context* ) >
<!ATTLIST audio tids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA . #IMPLIED
xXref IDREFS #IMPLIED
file CDATA #IMPLIED
exrefid CDATA #IMPLIED >
<!ELEMENT video - 0 ( contaxt* ) >
<!ATTLIST video tids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
Xref IDREFS  #IMPLIED
file CDATA #IMPLIED
exrefid CDATA #IMPLIED >

<!ELEMENT process - 0 ( context* ) >
<!ATTLIST process %ids;

name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
file CDATA #IMPLIED
exrefid CDATA #IMPLIED >
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~ Prompts

A "prompt" specifies either a fill-in-~tha-blank ("£illin") or menu
choice ("menu") question for the user. Frompts are characterized
in terms of Dproperty-value paire (like assertions and
preconditions). Basically, each prompt is associated with a
"property" which specifies the property which will be asserted
along with the user's response when the prompt is answered. 1If
the prompt is a "£illin" the user's response will be assarted as
the "value" of the specified "property". If the prompt is a
"menu", the user's "choice" selection from the menu will have an
associated "value" which will be asserted as the "value" of the
pronpt's "property". Once this assertion is made, other alements
in the system may use the information to test preconditions
("precond") concerning the asserted property.

The "text" of a prompt is the question which will ba displayed to
the user. The "text" of a "choice" is the menu choice which will
be displayed to the user as his list of possible menu selections.

Both "f£illin" and "menu" prompts can have a "default" value. In
the case of a "fillin," the "default" is a text string ("CDATAY)
which will be used as the initial entry in the fili-in-the~klank
form. In the case of a "menu", the dafault will be an IDREF(S) to
one of the possible "choice" rasponsas.
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<!ELEMENT prompt - 0 ( contaxt¥® )>
<!ATTLIST prompt tids;
name CDATA #IMPLIED
typre CDATA #IMPLIED
itenid CDATA #IMPLIED
xref IDREFS #$IMPLIED
text trefid; #IMPLIED
£il1lin Srefids; #IMPLIXED
menu srefids; #4IMPLIZD
<!ELEMENT fillin - 0 ( context* ) >
<!ATTLIST f£illin 3ids;
name CDATA #IMPLIED
type CDATA #IMPLIED
itemid CDATA #IMPLIED
xref IDREFS #IMPLIED
text Srefid; #REQUIRED
property IDREF #REQUIRED
range CDATA #IMPLIED
default CDATA #IMPLIED>
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<! ELEMENT menu - ©

< |ATTLIST menu
nane
type
itemid
xreaf
text
property
selact
choice
dafault

<!ELEMENT choice

<!ATTLIST choice
text
value

( sontext* ) >

sids;

CDATA $IMPLIED
CDATA #IMPLIED
CDATA #IMPLIED
IDREFS #IMPLIED
Srefia:; #REQUIRED
IDREF #REQUIRED

( single | multiple )
IDREFS #REQUIRED
IDREFS $IMPLIED>

- ‘0 EMPTY >

id ID #REQUIRED
trefiad; #REQUIRED
IDREFS #REQUIRED>

8/23/89

"gingle"
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Context and Assertions

Every CDM composite object - also has context. Vehicle
configuration, security level, and technician skill level are
examples of context properties which determine the applicability
of a particular data element to *the situation at hand. "Context"
consists of a set of frequently used "alfectivity" attributes .
(security, config, track, version ) , and a list of user-defined
"precond" (preconditions ).

"assertion" are both defined in terms «c¢f
property-value pairs. 2 "proparty" is any "text" string which
defines a property. A "value" is arcther "tert" string defining
the value. Property-value pairs may be asserted or tested by the
run-time presentation sofiware. An "assertion" =-n a paragraph or
step will be asserted whenever that paragrzph or step is performed.
A "precond" is a test of a property previnusly asserted. The
property element alsc has an "elmntref" attribute which is an
optional attribute which may be used to indicate a prempt or task
which can be activated to acquire a value for the property if none
has been asserted.

"Pracond" and
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<!ELEMENT context - 0 EMPTY>
<!ATTLIST context ia ID #REQUIRT
security (uc | ¢ | s | ts) #IMPLIED
rastrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED .
codeword NMTOKENS #IMPLIED
scilevel NUMBER #IMPLIED
diglyph NMTOKENS #IMPLIED
config NMTOKENS #IMPLIED
maintlvl CDATA #IMPLIED
track NUTOKENS #IMPLIED
version NUTOKENS #IMPLIED
valstat CDATA #IMPLIED
verstat CDATA #IMPLIED
precond IDREFS # IMPLIED>
<! ELEMENT assertion - o EMPTY>
<{ATTLIST assertion id ID #REQUIRED
polarity { pos | neg ) "pos¥
property IDREF #REQUIRED
value IDREFS #REQUIRED>
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<{ELEMENT precond
<!ATTLIST precond
polarity
property
op
value

<!ELEMENT property

<!ATTLIST property
text
almntref

<! ELEMENT valua

<{ATTLIST value
text

1>

trefid;

Vexsion 5,1

- 0o EMPTY >
id ID

#REQUIRED

( pos | neg ) “pos®

IDREF

(eq | Xt | 1te | gt | gte | in)

IDREFS

- o EMPTY>
#REQUIRED
#REQUIRED
#IMPLIED>

ia ID
Sretid;

- v EMPTY>
id ID
Srefid;

#REQUIRED
#REQUIRED>

#REQUIRED
#REQUIRED>

".q"
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<! DOCTYPE jobguide !

<!ENTITY

<!ENTITY

<!ENTITY

<!ENTITY

<{ENTITY
<!lEN1ITY

<!ENTITY
>

<!ENTITY
<!ENTITY

SVENTITY

<!ENTITY

% yesorno "NUMBER">

% bodyatt "id ID #IMPLIED
inschlvl NUTGKEN #IMPLIED
delchlvl NUTOKEN #IMPLIED
labei NMTOKEN #IMPLIED
texttype NUMBER #IMPLIED
itemid NMTOKEN #IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hep %yecorno; '0!
xref IDREF #IMPLIED" >

$ change "stchg | endchg" >

% colfmt "colnum NUMBER #REQUIRED
datatype CRATA #IMPLIED ~

left %yesorno; '0!

right %yesorno; '0'

center %yesorno; '0'

char CDATA #IMPLIED

width NUMBER #IMPLIED

leader CDATA #IMPLTED

colsep 3yesorno; #IMPLIED
rowhead tyesorno; '0' " >

% contdef "TBD" >
% def " >

% asyntxt "steng | endemg | %change; | stemph | endemph”

% list "seqlist | randlist | deflist" >

% nums "partno | modelno | sasn | figindex" ~

$ secur "security (uc | ¢ | s | ts)

restrict NMTOKENS #IMPLIED
reélease NMTOKENS #IMPLIED
codeword WMTORENS #IMPLIED
scilavel %$yesorno '0'
diglyph NMTOK: WS #IMPLIED" >

#IMPLIED

% spcpara " (warning*, caution#, note*)" >
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<|ENTITY % text " (#PCDATA | %asyntxt; | tnums; | tool | testeq |
material |

torquevl | xref | graphic | subscrpt | supscrpt)*" >

<!NOTATION iges PUBLIC "~-//USA-DOD//NOTATION Initial Graphics
Exchange
Specification//EN" >

<!NOTATION cgm PUBLIC "~-//USA-DOD//NOTATION Computer Graphics
Metafile//EN"

>
<iNOTATION fax PUBLIC "-//USA-DOD//NOTATION CCITT Group 4
Facsimile//EN"

>
<!NOTATION math-eqn PUBLIC "-//USA-DOD//NOTATION EQN Mathematical

Notation//EN" > -

<!NOTATION math-tzx PUBLIC "-//USA-DOD//NOTATION TEX Mathematical
Notation//EN" >

<!NOTATION mathsmff PUBLIC "-//USA-DOD//NOTATION IBM Scientific and

Mathematical Formula
Format//EN" >

<!ENTITY % ISsOlatl PUBLIC "ISO 8879-1986//ENTITIES Added Latin
1//EN"

>
<!ENTITY % ISOlat2 "ISO 8879-1986//ENTITIES Added Latin 2//EN" >

<!ENTITY % ISOgrkl "ISO 8879-1986//ENTITIES Greek Letters//EN" >

<!ENTITY &% ISOnum "Iso 8979-1986//ENTITIES Numeric and Special
Graphic//EN"

>
<!ENTITY % ISodia "ISO 8879-1986//ENTITIES Diacritical Marks//EN"

>
<!ENTITY % ISOpub "ISO 8879-1986//ENTITIES Publishing//EN" >
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<!ENTITY & 1ISObox "ISO 8879-1986//ENTITIES Box and Line
Drawing//EN" .

>

<!ENTITY % ISOtech "ISO 8879-1986//ENTITIES General Tachnical//EN"
>

<!ENTITY % ISOamso "ISO 8879-1986//ENTITIES Added Math Symbols:
Ordinary//EN" >

<!ENTITY % ISOamsb "ISO 8879-1986//ENTITIES Added Math Symbols:
Binary Operators//EN" >

<!ENTITY'% ISOamsr "ISO 8879-1986//ENTITIES Added Math Symbols:
Relations//EN" >

<!ENTITY % ISOamsn "ISO 887%-1986//ENTITIES Added Math Symbols:
Negated Relations//EN" >

<!ENTITY % ISOamsa "ISO 8879-1986//ENTITIES Added Math Symbols:
Arrow Relations//EN" > '

<!ENTITY % ISOamsc "ISO 8879-1986//ENTITIES Added Math Symbols:
Delimiters//EN" >

<!--%IS0latl; %ISOlat2; &2Isogrkl; %$ISOnum; $ISOdia; %1SOpub;
$ISObox;

$ISOtech; %ISOamso; %$ISOamsb:

$ISOamsr; 3ISOamen; $¥ISOamsa; $ISOamsc; -->

<!ENTITY effdate "The effective date of this publication is
&effdatel;.

Instructions herein shall not be used

prior to that date." >

<!ENTITY effdatel "Originator Supplies Effective Date Here" >
<!ENTITY disclos "If this technical manual is approved for release

to a foreign government, it is furnished
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upon the condition that it will not be rcléas.d to another nation

without specific authority of the &disclosl:;
of the United- -States, that it will be used for military purposes

only, that individual or corporate rights

originating in the information, whether patented or not will be
respected, : )

that the recipient will report

promptly to the US, any known or suspected compromise, and that the
informatiorn will be prcvided substantially the same degree of
security

afforded it by the Department of Defense of the United States." >
<!ENTITY disclosli "Originator Supplies Appropriate Depas;tment or
Agency Here" >

<!ENTITY pgclass "This publication consists of &pgclassl; secret

pages of &pgclass2; total pages (). Copy '
No. &pgclass3; of &pgclass4; copies." >

<!ENTITY pgclassl "Originator Supplies Number of Secraet Pages Here"

>
<!ENTITY pgclass2 "Originator Supplies Total Number of Pages Here"

>
<!ENTITY pgclass3 “Originator Supplies Number of This Copy Here"

>
<!ENTITY pgclass4 "Originator Supplies Total Number of Copies Here"

>

<!ENTITY fouo "For Official Use Only" >
<!ENTITY fcuo "For Consortium Use Only" >
<!ENTITY fmuo "For MAP Use Only" >

<!ENTITY distrib "This publication is required for official use or
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for administrative or operational purposes
only. Distribution is limited to U.S. Government Agencies. Other

requests for this document must be

_refarred to &distribl;." >

<!ENTITY distribl "Originator Supplies Applicable Activity or
Address

Here" >

<|ENTITY sprsede "This manual supersedes &sprsedel; dated
&sprsede2;, '

which shall be destroyed in accordance with applicable security
regulations.” > :

<!ENTITY sprsedel "Originator Supplies Superseded Puklication

Number
Here!" >

<!ENTITY sprsede2 "Originator Supplies Supersedure Date Here" >
<!ENTITY sprpre "This manual supersedes preliminary &sprprel; date
&sprpre2;." > -

<!ENTITY sprprel "Originator Supplies Superseded Preliminary

Publication
Number Hare"™ >

<!ENTITY sprpre2 "Originator Supplies Supersedure Date Here" >
<!ELEMENT jobguide - - (front, body) >
<!ATTLIST jobguide status (revision | change | prelim | draft |
formal) "formal®

revno NUMBER "o"

chgno NUMBER "O"

$secur; >
<!ELEMENT front - - (idinfo, lep, verstat?, contents?, intro?) >
<!ATTLIST front %tsecur; >
<!ELEMENT idinfo - - (pubno+, prepubno?, %spcpara;, titleblk,.(mfr,

contrno) +,docmfr?, notice+, pubdate,
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chgdate?)
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

noclaspg)

Veraion 6.0

2/27/89
>
idinfo %tsecur: >

pubno - - (user, docno) >
pubno %$secur; - >

prepubno - -.(user, docno) >
prepubno %secur; >

user - - (#PCDATA)>
user %secur; >

titleblk - - (doctype, maintlvl*, sssnrng, prtitle) >
titleblk $%secur; >

doctype - - (%text;)>
doctype %secur; >

maintlvl - - (%$text;) >
maintlvl %secur; . >

sssnrng - - (%text;) >
sssnrng %secur; >

prtitle - - (nomen, type?) >
prtitle %secur; >

nomen - - (#PCDATA) >
nomen %$secur; >

type - -~ (#PCDATA) >
type %secur; >

mfr - - (#PCDATA) >
mfr %secur; >

docmfr - - (#PCDATA) >
docmfr %$secur; >

contrno - - (#PCDATA) >
contrno %Y¥secur; >

notice - - ((%text;) | (%list;))#* >

notice type (dist | auth | offic | branch | pgclass |
discl | supersed [effdate | suppl | nopg |
#IMPLIED
$secur; >
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<! ELEMENT
<{ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

<!ELEMENT
<!ATTLIST

<! ELEMENT
<! ELEMENT

tctorec
<!ATTLIST

<! ELEMENT
<!ATTLIST
<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST
<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

pubdate - - (#PCDATA) >
pubdate tsecur:; >
chgdate - - (#PCDATA) >
chgdate $secur; >
date - - (#PCDATA) >
date %secur:; >

lep - o EMPTY >

verstat - - (para, (para | %list; |
verstat %secur; >

(%¥spcpara;)) *) >

contents - o EMPTY >
intro - - (title, (title, (paratext | abbrsect | symsect

l ($list;))+)+) >
ntro $secur; >

seqlist - - (title?, item#*) >
seglist label CDATA #IMPLIED .
$secur; >

randlist - - (title?, item*) >
randlist %secur:; >

deflist - - (term, def)+ >
deflist $secur; >

item - - (%text;) >
item sbodyatt:;
ssecur; >

symsect - - (deflist) >
symsect %secur: >

abbrsect - - (deflist) >
abbrsect %secur; >

term - - (%text;) >
term ¥secur: >

tctorec ~ - (pubno, title, date?)+ >
tctorec %$secur; >
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<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST

<!ELEMENT

title - - (%text;) >

title %secur;

texttype NUMBER #IMPLIED >
def - - (%text; | table)+ -(%list;)>
def %secur; >

paratext - - (%text; |
paratext %secur;
texttype

(¥list:))* >
NUMBER #IMPLIED >

para - - (%text; | 3%list; | (¥spcpara;))+ +(figure |

chart | table)>

<!ATTLIST

<!ELEMENT

>
<!ATTLIST

<! ELEMENT
>
<!ATTLIST

<!ELEMZNT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

para %bodyatt:
$sacur; >

chart - - (title, (tabdef | stdtable), thead?, tbody)

chart jfbodyatt:
fsecur; >
table - - (title, (tabdef | stdtable),

thead?, tbody)

table tbodyatt;
Ysecur; >

stdtable - o EMPTY >
stdtable name ENTITY #REQUIRED
$secur; >

tabdef - - (colbddef)* >

tabdef siderule syesornc; "g©
colsep %yesorno; “O"
rowsep %yesorno; "ou
orient (port | land) "port"
width (page | column) "page"
tsecur; >

colbddef - o EMPTY >

colbddef %fcolfmt; >

thead - - (row+) >

thead %secur; >
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<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ATTLIST

tbhody = -~ (row+) >
tbody %secur; >

row - = (entry+) >

row number NUMBER #REQUIRED
rowsep 1tyesorno; #IMPLIED
¥secur:; >

entry - - (%text;) ~(figure | table | chart)>
entry col NUTOKEN #REQUIRED

row NMTOKEN #CURRENT

rotate NUMBER "“Q"

$secur; >

<!ELEMENT figure - - (graphic+, title, legend?) >
<!ATTLIST figure %bodyatt:

$secur; >
<!ELEMENT legend - - {deflist) >
<!ATTLIST legend i%secur; >
<!ELEMENT body -~ ~ (sectionl*, section+) +(figure | table | chart)>
<!ATTLIST body %secur; >
<!ELEMENT sectionl - - (title, (title?, (paratext |(%spcpara;) |
Slist;)+)+) +(figure | table | chart)>
<!ATTLIST sectionl $bhodyatt:

$secur; >
<!ELEMENT section - -~ (title, incond, taskinfo+,endcond*,
followon®)

+(fiqure | table | chart)>
<!ATTLIST section 3bodyatt:
¥secur;

sssn CDATA #REQUIRED >
<!ELEMENT incond - - (applic, regdcond?, persreq?, sppteqpt?,
spptdata?,
supplies?, safecond?,clreq?) >
<!ATTLIST incond %bodyatt;

$secur:; >
<!ELEMENT applic - - (paratext+, config®*) >

applic tbodyatt;
$secur:; >
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<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!{ ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

<!ATTLIST

<!ELEMENT
<!ATTLIST

reqgqdcond - - (paratext)* >
reqdcond Sbodyatt;
$secur; >

persreq - - (paratext*) >
persreq tbodyatt;
¥secur; >

sppteqpt - - (paratext)* >
spptegpt %hodyatt;
$tsecur; >

spptdata - - (paratext)* >
spptdata $bodyatt;
$secur; >

supplies - - (paratext* | table) >
supplies %bodyatt;
¥secur:; >

satecond - - ((%¥spcpara;), paratext*) >
safecond %bodyatt;
¥secur; >

clreq - - (paratext*) >
clreq tbodyatt;
$secur; >

taskinfo - - (title, (stepgrp | stepl)*) >
taskinfo Sbodyatt;
¥secur; >

stepgrp ~ - (¥spcpara, stepl, stepl*) >
stepgrp tbodyatt:
tsecur; >

stepl - - ((%¥spcpara;), paratext+
stepl %bodyatt:;
$secur;
ipi NAME #IMPLIED
person NAME #IMPLIED >

(step2)*) >

step2 - - ((%¥spcpara;), paratext+,

step2 %bodyatt;
tsecur;
ipi NaME

(stepi3)*) >

#IMPLIED
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<! ELEMENT
<!ATTLIST

<! ELEMENT
<!2TTLIST

< ELEMENT
<!ATTLIST

<!ELEMINT
<!ATTLIST

<! ELEMENT
<!ATTLIST

< { ELEMENT
<IATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!{ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

person NAME #IMPLIED >

step3 - - ((%spcpara;), paratext+) >
stepl %bodyatt;

isecur;

ipi NAME #IMPLIED

person NAME #IMPLIED >

endcond ~ - (paratext®) >
endcond %secur; >

followon - - (paratext*, (¥spcpara;)) >
followon $secur:; >

figindex -~ - (#PCDATA) >
figindex $secur; >

decno - - (#PCDATA) >
docno %sacur; >

s3sn - - (#PCDATA) >
sssn Y¥secur; >

tool - - (4PCDATA) >
tool %secur:; >

taesteq -~ - (#PCDATA) >
testag %tsecur: >

material - - (#PCDATA) >
material %secur; >

torquevl - - (#PCDATA) >
torquevl tsecur; >

stchg - o EMPTY >

stchg level NUMBER #IMPLIED
status (add | delete) #IMPLIED
$secur; >

endchg - o EMPTY >

endchg level NUMBER #IMPLIED
status (add | delete) #IMPLIED
fsecur; >

subscrpt - - (#PCDATA, subscrpt?, supscrpt?) >
subscrpt %secur:; >
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<!ELEMENT supscrpt - - (#PCDATA, subscrpt?, supscrpt?) >
<!ATTLIST supscrpt %$secur: >

<!-=- 8/4/89 config changed here ~ now same as tault ——>
<!ELEMENT config - -« (#PCDATA) >
<!ATTLIST config code CDATA #REQUIRED

$secur: >

<!ELEMENT xref - o EMPTY >
<!ATTLIST xref xref CDATA #REQUIRED
config NUTOKENS #IMPLIED
tsecur; >

<!ELZMENT graphic - o EMPTY >

<!ATTLIST graphic boardno CDATA #REQUIRED
width NUTCKEN #IMPLIED
depth NUTOKEN #IMPLIED
window CDATA #IMPLIED
hscale NUTOKEN #IMPLIED
vscale NUTOKEN #IMPLIED
text CDATA #IMPLIED
rotation NUMBER "oO"
$secur; >

<!ELEMENT partno - - (#PCDATA) >
<!ATTLIST partno $secur; >

<!ELEMENT modelno - - (#PCDATA) >
<!ATTLIST modelno Ssecur; >

<!ELEMENT warning - - (graphic?, (parataxt*)) >
<!ATTLIST warning name ENTITY #CONREF
type NAME #IMPLIED
xref IDREF #IMPLIED
vital (y | n) "nv 1
ssecur; > l

<!ELEMENT caution - - (graphic?, (paratext*)) >
<!ATTLIST caution name ENTITY #CONREF

type NAME #IMPLIED

xref IDREF #IMPLIED

$secur; >

<!ELEMENT note - - (graphic?, (paratext*)) >
<!ATTLIST note name ENTITY #CONREF
type NAME #IMPLIED
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xref IDREF #IMPLIED
tsecur:; >

<! ELEMFNT stemg ~ o EMPTY >
<!ELEMENT endemg - o EMPTY >

<!ELEMENT stemph - o EMPTY >
<!ATTLIST stemph type MNUMBER #REQUIREDL >

<!ELEMENT endemph - o EMPTY >
<!ATTIIST endemph type NUMBER #REQUIRED >

1>
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<!DOCTYPE faultiso [
<!ENTITY % yesorno "NUMBER" >
<!ENTITY % change "stchg | endchg" >
<!ENTITY % contdef "TBD" >
<!ENTITY %t def ne >
<!ENTITY % asyntxt "stemg | endemg | $%change; | stemph |
endemph | )
config" >
<!ENTITY % list "seqlist | randlist | deflist" o>
<!ENTITY % nums "partno | modelno | sssn | figindex" >
<!ENTITY % spcpara "(warning*, caution*, note*)" >
<!ENTITY % text " %asyntxt: | $nums; | tool | testeq | material
torquevl | xref | graphic |
subscrpt supscrpt" >
<!ELEMENT faultiso - - (front, body) +(%text;)>
<!ATTLIST faultiso - status (revision | change |
prelim | draft | formal) "formal"
revno NUMBER ton
chgrio NUMBER won
security (uc | ¢ | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel g$yesorno; ron
diglyph NMTOKENS #IMPLIED>
<! ELEMENT front - - (idinfo, 1lep, verstat?,
contents?, loi, lot, intro?)>
<!ATTLIST front security (ue | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codewvord NMTOKENS #IMPLIED
scilevel syesorno; won
diglyph NMTOKENS # IMPLIED>
<! ELEMENT idinfo - - (pubno+, prepubno?,
$spcpara;, titleblk,
(mfr, contrno+)+,
docmfr?, notice+,
pubdate, chgdate?)> .
<!ATTLIST idinfo security (ue | ¢ | s | ts)
#IMPLIED :
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; non
diglyph NMTOKENS # IMPLTIED>
<! ELEMENT pubno - - (user, docno)>
<!ATTLIST pubno security (uc | ¢ | s | ts)
# IMPLIED
restrict NMTOKENS #IMPLIED
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relaase
codeword
gcilevel
diglyph
prepubno
prepubno

<! ELEMENT
<!ATTLIST
#IMPLIED
reagtrict
release
codewerd
scilevel
diglyph
< | ELEMENT
<!ATTLIST
#IMPLIED

user
user

restrict
release
codeword
scilevel
diglyph
<!ELEMENT titleblk
<!ATTLIST titleblk
$# IMPLIED
restrict
relesase
codeword
scilevel
diglyph
doctype
doctype

<!{ ELEMENT
<!ATTLIST
#IMPLIED
restrict
release
codeword
scilevel
diglyph
maintlvl
raintlvl

<! ELEMENT
<!ATTLIST
#IMPLIED
restrict
release
codeworad
scilevel

. diglyph
sssnrng
sssnrng-

<! ELEMENT
<!ATTLIST
$IMPLIED
restrict
release
codeword
scilevel
diglyph

<! ELEMENT rrtitle

NMTOKENS #IMPLIED
NMTOKENS $XMPLIED
Syesorno; "on
NMTOKENS $IMPLIED> -
- - (user, docno)> :
security (uc | ¢ | s | ts)
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
NMTOKENS # IMPLIED
$yesorno; won
NMTOKENS #IMPLIED>
- - (#PCDATA) >
security (uc | ¢ | s | ts)
NMTOKENS #IMPLIED
NMTOKENS # IMPLIED
NMTOXENS #IMPLIED
$yesorno; won
NMTOKENS #IMPLIED>

- - (doctype, maintlvlw,
sssnrng, prtitle)> B

security (uc | ¢ | s | ts)
NMTOKENS # IMPLIED
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
yesorno; -hon
NMTOKENS #IMPLIED>

- - (#PCDATA) >

security (uc | ¢ | 8 | ts)
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
Yyesorno; now
NMTOKENS #IMPLIED>

- - (#PCDATA) >

security (e | ¢ | s | ts)
NMTOKENS # IMPLIED
NMTOKENS $IMPLIED
NMTOKENS #IMPLIED
$yesorno; "o"
NMTOKENS #IMPLIED>

- - (#PCDATA) >

security (uc | ¢ | s | ts)
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
NMTOKENS #IMPLIED
$yesorno; vow
NMTOKENS #IMPLIED>

- - (nomen, type?)>
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<|ATTLIST
#IMPLIED

- < ELEMENT
<{ATTLIST
#IMPLIFD

<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST

prtitle security (ne |
restrict NMTOKENS
releasa NMTOKENS
codeword NMTOKENS
scilevel tyesorno:; now
diglyph NMTOKENS
nomen - - (#PCDATA) >
nomen security (uc |
restrict NMTOKENS
release NMTOKENS
codeword  NMTOKENS _
scilevel fyesorno; won
diglyph NMTOKENS
type - - (#PCDATA) >
type security (uc |
restrict NMTOKENS
release NMTOKENS
codeword NMTOKENS
scilevel tyesorno: nQn
diglyph NMTOKENS
nfr - - (#PCDATA) >
mfr security (uc |
restrict NMTOKENS
release NMTOKENS
codeword NMTOKENS
scilevel tyesorno; nwon
diglyph NMTOKENS
docmfr - - (#PCDATA) >
docmfr security (uc |
restrict NMTOKENS
release NMTOKENS
codeword NMTOKENS
scilevel tyesorno; non
diglyph NMTOKENS
contrno - - (#PCDATA) >
contrno security (uc |
restrict NMTOKENS
ralease NMTOKENS
codevord NMTOKENS
scilevel Yyesorno; now
diglyph NMTOKENS
notice - - (#PCDATA) >
notice type (gist
branch | pgclass
discl | supersed |
effdate | suppl | nopg
noclaspg)
security (uc | ¢ | s | ts)

c | s | ta)
#IMPLIED
$IMPLIZD
$IMPLIED
#IMPLIED>
c | s | ts)
#IMPLIED
$IMPLIED
#IMPLIED
#IMPLIED>
c | s | ts)
#IMPLIED
# IMPLIED
#IMPLIED
#IMPLIED>
c | s | ts)
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED>

c | 8 | ts)
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED>

c | 8| ts)
#IMPLIED
$IMPLIED
#IMPLIED

#IMPLIED>

auth | offic

#IMPLIED
# IMPLIED
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<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST
#IMPLIED

<!ELFMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

<!ATTLIST
#IMPLIED

<!ELEMENT
<!ELEMENT

<!ATTLIST
#IMPLIED

<!ELEMENT

restrict  NMTOKENS #IMPLIED
release NMTOKENS #$IMPLIED
codeword NMTOKENS # IMPLIED
scilevel tyesorno; wow
diglyph NMTOKENS $IMPLIED>
pubdate - - { #PCDATA) >
pubdate security (uc | ¢ | s | ts)
restrict NMTOKENS #IMPLIED
release NMTOKENS # IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; "o
diglyph NMTOKENS # IMPLIED>
chgdate - - (#PCDATA) >
chgdate security (uc | ¢ | s | ts)
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; novw
diglyph NMTOKENS # IMPLIED>
date - - (#PCDATA) >
date security (uc c | s | ts)
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; "o
diglyph NMTOKENS # IMPLIED>
lep -0 EMPTY>
loi -0 EMPTY>
lot -0 EMPTY>
verstat - - (para, (para | tlist; |
(¥spcpara;))*)>
verstat sacurity (ue | ¢ | s | ts)
restrict NMTOKENS #IMPLIED
release NMTOKENS #$ IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno: wow
diglyph NMTOKENS #IMPLIED>
contents -0 EMPTY> :
intro - - (title, (title, (paratext
| abbrsect | symsect |
tctorec |
($1list;))+)+)>
intro security (uc | ¢ | s | ts)
~estrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; won
diglyph NMTOKENS #IMPLIED>
saqlist - - (title?, item=*)>
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<IATTLIST = seqlist label CDATA
3IMPLIED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
ccdeverd NMTOKENS #IMPLIED
scilevel Syesorno; non
diglyph NMTOKENS $IMPLIED>
<!ELEMENT randlist - - (title?, item*)>
<!ATTLIST randlist security (ue | ¢ | 8| ts)
# IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS # IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; won
diglyph NMTOKENS #IMPLIED>
<!ELEMENT deflist - - (term, def)+>
<{ATTLIST deflist security (ue | ¢ | 8 | ts)
#IMPLIFD
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; now
diglyph NMTOKENS # IMPLIED>
<!ELEMENT item - - ( #PCDATA | Ytext;)+>
<!ATTLIST item id ID #IMPLIED
security (uc | ¢ | s | ts) #IMPLIED
restrict  NMTOKENS # IMPLIED
release NMTOKENS # IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; wow
Y diglyph NMTOKENS #IMPLIED>
<! ELEMENT symsect - - " (deflist)>
<!ATTLIST symsect security (uc | ¢ | s | ts)
# IMPLIED
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel Syesorno; no"
diglyph NMTOKENS #IMPLIED>
<!ELEMENT abbrsect - - (deflist)>
<!ATTLIST abbrsect security (uc | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Yyesorno; nwon
diglyph NMTOKENS #IMPLIED>
<! ELEMENT tern - - (#PCDATA) >
<!ATTLIST term security (uc | ¢ | 8 | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
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scilevel fyesorno; wow
diglyph NMTOKENS #IMPLIED>
< | ELEMENT tctorec - - (pubno, title, date?)+>
<!ATTLIST tctorec security (uc | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel $yesorno; wor
diglyph NMTOKENS #IMPLIED>
<! ELEMENT title - - (#PCDATA) >
<!ATTLIST title security (uve | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; non
texttype NUMBER #IMPLIED
diglyph NMTOKENS # IMPLYED>
<! ELEMENT def - - (#PCDATA | paratext | table)+:
<!ATTLIST def security (uve | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Iyesorno; won
diglyph NMTOKENS # IMPLIED>
<! ELEMENT paratext - - (#PCDATA | 3ftext; | (%list;))+>
<!ATTLIST paratext security (uve | ¢ | 8 | ts)
#IMPLIED )
config NUTOKENS #$IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
cndeword  NMTOKENS #IMPLIED
scilevel Syesorno; now
diglyph NMTOKENS #IMPLIED
texttype NUMBER #IMPLIZED>
<! ELEMENT para - - ((Sspcpara;), (#PCDATA |
(Ytext;))+)>
<!ATTLIST para id ID #IMPLIED
inschlvl NUTOVEN #IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN # IMPLIED
texttype NUMBER #IMPLIED
itemia NMTOKE!. #IMPLIED
config NUTCKENS #IMPLIED
skilltrk CDATA #IMPLIED
hep lyesorno; won
xraf 1DKEF # IMPLIED
security (uc¢ | ¢ | s ts) #IMPLIED
restrict NMTOKENS #IMPLIED
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<!ELEMENT

<!ATTLIST

<!ELEMENT
<!2TTLIST
#REQUIRED

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST
#REQUIRED

release NMTOKENS $IMPLIED
codevword NMTOKENS $IMPLIED
scilaevel tyesorno; no®
diglyph NMTOKENS $IMPLIED>
table - - (title, (tabder |
stdtable), thead?,
. tbody) >
table ia ID #IMPLIED
inschlvl NUTOKEN # IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
texttype NUMBER $IMPLIED
itemid NMTOKEN # IMPLIED
config NUTOKENS +IMPLIED
skilltrk CDATA #IMPLIED
hep tyesorno; nor
xXref IDREF # IMPLIED
- security (ue | ¢ | s | ta) # IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Jyesorno; wow
diglyph NMTOKENS #IMPLIED>
stdtable -0 EMPTY>
stdtable name ENTITY
security (uc | ¢ | s ts) #IMPLIED
rastrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codewvord NMTOKENS # IMPLIED
scilevel tyesorno; nwon
diglyph NMTOKENS #IMPLIED>
tabdef - - (colbddef) +>
tabdef siderule tyesorno; hon
colsep Syesorno; won
rowsep tyesorno; won
orient (pert ! land) "port"
width (page column) "“page"
security (uc | c | s | ts) #IMPLIED
restrict  NMTOKFNS #IMPLIED
release NHMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; nwon
diglyph NFTOKENS #IMPLIED>
colbddef -0 EMPTY>
colbddet colnum NUMBER
datatype CDATA # IMPLIED
laft tyesorno; non
right tyesorno; non
center Syesorno; "on
char CDATA #IMPLIED
width NUMBER # IMPLIED
leader CDATA #IMPLIED
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<] ELEMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<!ATTLIST
#REQUIRED

<!ELEMENT

<!ATTLIST
#REQUIRED

<!ELEMENT
<! ELEMENT

<!ATTLIST

colsep tyssorno; #IMPLIED
rowvhead Syesorno; nge® >
thead - - (row+)>
thead cecurity (uve | ¢ | 8 | ts)
restrict NMTCKENS #IMPLIED
release NMTOKENS " #IMPLIED
codeword  NMTOKENS #IMPL1ED
scilevel Syesorno; non
diglyph NMTOKENS #IMFLIFD>
tbody - - (row+)>
tbody security (uc | ¢ | s | ts)
restrict NMTOKENS #IMPLIED
release NMTOKENS # IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel tyesorno; non
diglyph NMTOKENS #IMPLIFD>
row - - (entry+)>
row number NUMBER
rowsep fyesorno; #IMPLIED
security (uc | ¢ | s | ts) #IMPLIED
restrict NMTOKENS # IMPLIED
relezse NMTOKENS # IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; non
diglyph NMTOKENS #IMPLIED>
entry - - (#PCDATA} +(3%1list; | warning |
caution | note)>
entry col NUTOKEN
row NMTOKEN #CUPRENT
rotate NUMBER now
gecurity (uc | c | s | ts) #IMPLIED
restrict NMTOKENS $ IMPLIED
release NMTOKENS *«IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Yyesorno:; now
diglyph NMTOKENS #$ IMPLIFD>
causedby - - (#PCDATA, item+)>
figure - - (graphic+, title,
legend?)>
figure iad ID #IMPLIED
inschlvl NUTOKEN # IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
texttype NUMBER #$IMPLIED
itemiad NMTOKEN # IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hep fyesorno; non
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. Xref "IDREF #IMPLIED
sacurity (uc | c | e | ts) $IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #$IMPLIED
codevord NMTOKENS #IMPLIED
scilevel Syesorno; now
diglyph NMTOKENS $IMPLIED>

<! ELEMENT legend - - (deflist)>
<!ATTLIST lagend security (uc | ¢ | 8 | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; non
diglyph NMTOKENS #IMPLIED>
<! ELEMENT body - - (section+)>
<!ATTL1ST body sacurity (uc | ¢ | s | ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codaword NMTOKENS #IMPLIED
scilevel tyesorno; wov
diglyph NMTOKENS #IMPLIED>
<! ELEMENT section - - (title, (title?,
(paratext | (%spcpara;)
| $list;)+)+, fltdescw,
fltiso*, (tfigure,
fltproc) #)>
<!ATTLIST section ia ID #IMPLIED
: inschlvl NUTOKEN #IMPLIED
delchlvl  NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
texttype ' NUMBER #IMPLIED
itemid NMTOREN #$IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hcp tyesorno; won
xref IDREF #IMPLIED
security (ue | ¢ | s | ts) #IMPLIED
restrict NMTOKENS #$IMPLIED
release NMTOKENS #IMPLIED
codeword MMTOKENS #IMPLIED
scilevel Syesorno; non
diglyph NMTOKENS #IMPLIED>
<! ELEMENT fltdesc - - (title, descunit+)>
<!{ATTLIST fltdesc fltcode CDATA
#REQUIRED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS $IMPLIED
codevord NMTOKENS #IMPLIED
scilevel tyesorno; won
diglyph NMTOKENS #IMPLIED>
<! ELEMENT descunit - - ( (#PCDATA) ,descunit*)>
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descunit

<!ATTLIST addaflt CDATA
$IMPLIED
security (uc | ¢ | s | ts) $IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Syesorno; "o
diglyph NMTOKENS $IMPLIED>
<!ELEMENT fltiso - - (sppteqpt?, (%Sspcpara;),
causedby, (taskinfo,
((test, respgrp+) | table))+)>
<!ATTLIST fltiso fltcode NUTOKEN
#REQUIRED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS $IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIS=D
scilevel Syesorno; nou
diglyph NMTOKENS # IMPLIED>
<! ELEMENT fltproc - - (sppteqpt?, (¥spcpara;),
causedby?, (taskinfo,
(test, raespgrp+))+)>
<!ATTLIST fltproc fltcode NUTOKEN
#REQUIRED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; now
diglyph NMTOKENS #IMPLIED>
<! ELEMENT sppteqpt - - (paratext)>
<! ELEMENT taskinfo - - (title?, %spcpara;,
(stepgrp | stepl)+* )>
<!ATTLIST taskinfo tasktype CDATA
# IMPLIED
id ID $IMPLIED
inschlvl NUTOKEN #IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
texttype NUMBER #IMPLIED
itemid NMTOKEN #IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hcp tyesorno; non
xref IDREF #IMPLIED
security (uc | c | s | ts) #$IMPLIED
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS $IMPLIED
scilevel fyesorno; won
diglyph NMTOKENS #IMPLIED>
<! ELEMENT stepgrp - - (stepl, stepl+)>
<!ATTLIST stepgrp id iD #IMPLIED
inschlvl NUTOKEN #IMPLIED
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delchlvl  NUTOKEN # IMPLIED
label NNTOKEN $ IMPLIRD
texttype NUMBER #$IMPLIED
itemid NMTOKEN $ IMPLIED
config NUTOKENS # IMPLIED
skilltrk CDI.TA $ IMPLIED
hep tyesorno; "o
xref IDREF # IMPLIED
security (u¢ | c | s | ts) #IMPLIED
reagtrict  NMTOKENS #$ IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS # IMPLIED
scilevel tyesorno; non
diglyph NMTOKENS . # IMPLIED>
< | ELEMENT stepl - - ((¥spcpara;) ,paratext, step2*)>
<!ATTLIST stepl id ID #IMPLIED
inschlvl NUTOKEN #IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
itemid NMTOKEN # IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA # IMPLIED
hep tyesorno; "on
Xref IDREF #IMPLIED
security (uc | ¢ | s | ts) #IMPLIED
restrict NMTOKENS # IMPLIED
ralease NMTOKENS # IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; "on
diquph NMTOKENS #IMPLIED
ipd NAME #IMPLIED
person NAME $ IMPL1ED
texttype NUMBER #IMPLIED>
<! ELEMENT step2 - ((¥spcpara;), paratext, step3*)>
<!ATTLIST step2 i¢ ID #IMPLIED
inschlvl  NUTOKEN # IMPLIED
dalchlvl  NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
itemid NMTOKEN #IMPLIED
config NUTOKENS $IMPLIED
skilitrk CDATA #IMPLIED
hep Yyesorno; now
xraf IDREF #IMPLIED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS $IMPLIED
codeword NMTOKENS #$IMPLIED
scilevel Syesorno: now
diglyph NMTOKENS #IMPLIED
ipi NAME #IMPLIED
person NAME #IMPLIED
taxttype NUMBER # IMPLIED>
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< | ELEMENT
<!ATTLIST

<! ELEMENT
<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<!ATTLIST
#IMPLIED

* <!ELEMENT
<!ATTLIST
#IMPLIED

stap3 - - ((Sspcpara;), paratext)>
step3 N U | ID #IMPLIED
inschlvl NUTOKEN $ IMPLIED
dalchlvl NUTOKEN #IMPLIED
labal NMTOKEN #IMPLIED
itemid NMTOKEN #IMPLIED
contig NUTOKENS #IMPLIED
skilltrk CDATA #$IMPLIED
hcp tyesorno; now
xref IDREF #IMPLIED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codaword  NMTOKENS #IMPLIED
scilevel syesorno; nwon
diglyph NMTOKENS #IMPLIED
ipi NAME #IMPLIED
person NAME # IMPLIED
texttype NUMBER #IMPLIED>
test - - (#PCDATA, response+)>
response -0 EMPTY>
response rsvpval CDATA "Yes"
rsvpref IDREF #REQUIRED
xref IDREF #IMPLIED>
respgrp - - (taskinfo, (test | table)?)>
reaspyrp ig ID #REQUIRED>
figindex - - (#PCDATA) >
tigindex security (uc | ¢ | s | ts)
restrict NMTOKENS #IMPLIED
relaase NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel syesorno: non
diglyph NMTOKENS #IMPLIED>
docno - - (#PCDATA) >
docno security (uve | ¢ | s | ts)
restrict NMTOKENS # IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel Syesorno; "ov
diglyph NMTOKENS #IMPLIED>
sssn - - (#PCDATA) >
sssn security (uc | ¢ | 8 | ts)
restrict NMTOKENS #IMPLIED
release NMTOKENS # IMPLIED
codeword NMTOKENS # IMPLIED
scilevel fyesorno; now
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<1 ELEMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<!{ATTLIST
#IMPLIED

<! ELEMENT
<!ATTLIST
#IMPLIED

<!ELEN...T
<!ATTLIST
#IMPLIED

-

<! ELEMENT
<!ATTLIST
#IMPLIED

<! ELEMENT
<!ATTLIST
#IMPLIED

<!ELEMENT

diquﬁh

NMTOKENS

#IMPLIED>
tool - - (#PCDATA) >
tool security (uc | ¢ | 8 | ts)
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
coudeword  NMTOKENS #IMPLIED
scilevel tyesorno: non
diglyph NMTOKENS #1 YMPLIED>
testeq - - (#PCDATA) >
testeq security (ue | ¢ | s | ts)
restrict  NMTOKENS #IMPLIED
releasa NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel tyesorno; nwon
diglyph NMTOKENS #IMPLIED>
material - - (#PCDATA) >
material security (uc | ¢ | s | ts)
restrict 'NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel $yesorno; ron
diglyph NMTOKENS #IMPLIED>
torquevl - - (#PCDATA) >
torquevl security (uc | ¢ | s | ts)
restrict  NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel Yyesorno; non
diglyph NMTOKENS #IMPLIED>
stchg -0 EMPTY>
stchg level NUMBER
s.atus (add | delete) #IMPLIED
security (uc | ¢ | s | ts) # IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #ITMPLIED
codeword NMTOKENS #IMPLIED
scilevel $yesorno; non
diglyph NMTOKENS #IMPLIED>
endchg -0 EMPTY>
endchg level NUMBER
status (add | delete) #IMPLIED
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno: o
diglyph NMTGKENS #IMPLIED>
subscrpt - - (#PCDATA, subscrpt?,
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<!ATTLIST
# IMPLIED

<! ELEMENT

<!ATTLIST
#IMPLIED

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST
#REQUIRED

<! ELEMENT
<!ATTLIST
#REQUIRED

<! ELEMENT
<!ATTLIST
#IMPLIED

supscrpt?) >

subscrpt security (uc | ¢ | 8| ts)
restrict NMTOKENS . . #IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel $yesorno; now
diglyph NMTOKENS #IMPLIED>

supscrpt - - (#PCDATA, subscrpt?,

supscrpt?)>

supscrgt security (ue | ¢ | s | ts)
restrict  NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel fyesorno; nwow
diglyph- NMTOKENS #IMPLIED>

config- -0 EMPTY>

config code CDATA #+REQUIRED
security (uc | ¢ | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED -
codeword = NMTOKENS #IMPLIFD
scilevel fyesorno; won
diglyph NMTOKZLINS " #IMPLIED>

xref -0 EMPTY>

xref xref CDATA
security (uc | ¢ | s | ts) #IMPLIED
raestrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; now
diglyph NMTOKENS #IMPLIED>

graphic -0 EMPTY>

graphic boardno CDATA
width NUTOKEN #IMPLIED
depth NUTOKEN #IMPLIED
window CDATA #IMPLIED
hscale NUTOKEN #IMPLIED
vscale NUTOKEN #IMPLIED
text CDATA #IMPLIED
rotation NUMBER , now
security (uc | ¢ | s | ts) #IMPLIED
restrict  NMTOKENS . #IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel tyesorno; nwon
diglyph NMTOKENS #IMPLIED>

partno - - (#PCDATA) >

partno security (uc | ¢ | s | ts)
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restrict  NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword  NMTOKENS #IMPLIED
scilevel jyesorno: ngw
diglyph NMTOKENS #IMPLIED>
< !ELEMENT modelno - - (#PCDATA) > .
<!ATTLIST modelno security (ue | ¢ | 8 | ¢ts)
#IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOXENS #IMPLIED
scilevel fyesorno:; wow
diglyph NMTOKENS #IMPLIED>
<!ELEMENT warning - - (graphic?, (paratext))>
<!ATTLIST warning name ENTITY
type ‘NAME #IMPLIED
xref IDREF #IMPLIED
vital (y | n) np
security (uc | c | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel $yesorno; nov
diglyph NMTOKENS #IMPLIED>
<!ELEMENT caution - - (graphic?, (paratext))>
<!ATTLIST caution name ENTITY
type NAME #IMPLIED
xref IDREF #IMPLIED
security (uc | c | s | ts) #IMPLIED
restrict  NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel $yesorno; nov
diglyph NMTOKENS #IMPLIED>
<! ELEMENT note - - (graphic?, (paratext))>
<!ATTLIST note name ENTITY
type NAME #IMPLIED
xXref IDREF # (IMPLIED
security (uc | ¢ | s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel tyesorno; won
diglyph NMTOKENS #IMPLIED>
<! ELEMENT steng -0 EMPTY>
<! ELEMENT endeng -0 EMPTY>
<! ELEMENT stenmph -0 EMPTY>
<!ATTLIST stemph type NUMBER
#REQUIRED >
<! ELEMENT endemph -0 EMPTY>
<!ATTLIST endemph type NUMBER
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#REQUIRED >

1>
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<!DOCTYPE tmimi (

<!ENTITY &% yesorno "NUMBER">

<!ENTITY % bodyatt

<!ENTITY % colfmt

<!ENTITY
<!ENTITY

<!ENTITY
>

<!ENTITY

<!ENTITY

<!ENTITY
<! ENTITY

vid ID #IMPLIED
inschlvl NUTOKEN #IMPLIED
delchlvl NUTOKEN #IMPLIED
label NMTOKEN #IMPLIED
texttype NUMBER #IMPLIED
itemid NMTOKEN #IMPLIED
config NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hcp syesorno; '0O'
xref IDREF #IMPLIED" >

"colnum NUMBER #REQUIRED
datatype CDATA #IMPLIED
left $yesorno; '0'
right fyesorno; '0'
center tyesorno; '0'
char CDATA #IMPLIED
width NUMBER $IMPLIED
leader CDATA #IMPLIED
colsep tyesorno; #IMPLIED
rowhead Syesorno; ‘'0' " >

contdef “TBD" >
def LA
list "seqlist | randlist | deflist"
secur "security (uc | c |
s ts) #IMPLIED
restrict NMTOKENS #IMPLIED
ralease NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED

scilevel Syesorno 'O’

diglyph NMTOKENS #IMPLIED" >
spcpara "(warning*, caution*, note*)"
change "stchg endchg" >
asyntxt "stemg | endemg | %tchange; |
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stemph | endemph | config"®

<!ENTITY % nums "partno | modelno | sssn | tigindex"
5

<!ENTITY $ text "sasyntxt;

: tnums; | tool | testeq |
material | torquevl |
xref | graphic |

subscrpt | supscrpt" >
' ! ) - -
122222 222222222222 IR IRl YR E R R YR E Y T Y Y X Y S R X R T )
-
<l-- End Entities -=>
< ! - -
L2222 AR E RS EYETE R LT LT R YR XYL R TR T LR R PR R R PRR R PR R g gy
-
< ! - - . -
e de e e de de g e Je e e e de de e de e dede e de e e de de e e de de e e de e e de e e O e de ok e o ke o A e e ok e e e e o e o o ok Sk o e e ok ok
-—>
<!=- Definitions of Elements and their Attributes -—>
< ! - -
Jede e e de g ok ok e de e de de ode Je e de de e do de do de de de de de e e e de v e de o Je e o ok e o o o e e e g o e e o o o e o sk ok ok ok ok ok ok
-y
<!ELEMENT tmimi - - (front, body) >
<! =-~ELENOTE tmimi Technical Manual : Intermidiate
Maintenance Instructions ——>
<!ATTLIST tmimi status (revision |
change
prelim
draft |
formal) "formal®
revno NUMBER Ton"
chgno NUMBER now
. isecur; >
<! =<ATTNOTE tmimi status "This is the status of the

document at the time of
composition, and is usually
reflected on the title page."

revno "Revision number of the doc."
chgno "Change lavel of the document."
%secur; "defined in entities -——>
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<{ ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

front

front

idinfo

idinfo

pubno

pubno

prepubno
prepubno

user

user

titleblk

titleblk

- - (idinfo,
lep,

verstat?,
contents,

loi, lot,

intro?)

$secur;

- - (pubno+,
prepubno?,
tspcpara;,
titlebklk,
(mfr, contrno)+,
docmfr?,
notice+,
pubdate,
chgdate?) >

¥secur:;

- - (user, docno)

$secur;

- - (user, docno)

3secur;

- - (#PCDATA)

$secur;

- - (doctype,
maintlvle,
prtitle) >

$secur;
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<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST
<!ELEMENT
<!ATTLIST
<!ELEMENT

doctype
doctype

maintlvl

maintlvl

sssnrng
sssnrng
prtitle
prtitle

nomen
nomen
typedes
typedes
altdes
altdes
use

use
specs
specs

type

- - (#PCDATA) +(Stext;)

-§secur;

- - (#PCDATA) +(%text;)

$secur;
- - (#PCDATA) +(%text;)
$secur;
- - (nomen, type?)
Ysecur;
- - (#PCDATA)
secur;
-- (#PCDATA)
¥secur;
- - (#PCDATA)
¥secur;
- (#PCDATA)
¥secur;
- - (#PCDATA)
tsecur;
- - (#PCDATA)
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v

<!ATTLIST type secur;

<!ELEMENT charac - - (para+)

<!ATTLIST charac 3secur;

<!ELEMENT geninfo - - (para+)

<!ATTLIST geninfo ¥secur;

<!ELEMENT purpose - - (para+)

<!ATTLIST purpose ¥secur;

<!ELEMENT factdata - = (para+)

<!ATTLIST factdata 3secur;

<!ELEMENT mnfr - - (#PCDATA)

<!ATTLIST mfr tsecur;

<!ELEMENT docmfr - - #PCCATA)

<!ATTLIST docmfr $secur;

<!ELEMENT contrno - - (#PCDATA)

<!ATTLIST contrno $secur;

<!ELEM£NT notice - - ( (#PCDATA)
(%list;))» +(3text;)

<!ATTLIST notice type (dist
auth |
offic I
branch
pgclass |
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<! ELEMENT
<{ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

<! ELEMENT
<! ELEMENT

<! ELEMENT

<!ATTLIST

<! ELEMENT

discl |
supersad |
effdate
suppl
nopg |
noclaspg) #IMPLIED
¥secur:
pubdate - - (#PCDATA)
pubdate $secur;
chgdate - - (#PCDATA)
chgdate ¥secur;
date - - (#PCDATA)
date $secur;
lep -0 EMPTY
loi -0 EMPTY
lot -0 EMPTY
verstat - - (para,
(para |
¥list; |
¥spcpara;)*)
verstat ssecur:;
contents =~ o EMPTY
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<! ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

intro - = (itle,

(title?,

(para |

abbrsect |

symsect

tctorec

(%list;) )+ )+ )
intro isecur;
seqlist - - (title?, itemw)
seglist label CDATA

$secur;

randlist - - (title?, itemw)
randlist %secur:;

deflist - -

deflist isecur;
item - -
item Sbodyatt;
Ssecur:;
symsact - -
symsect ‘%secur:
abbrsect - =

abbrsect Ssecur:

(term, def)+

(#PCDATA) +(%text;)

(deflist)

(deflist)

>
# IMPLIED
>
>
>
>
>
>
>
>
>
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<!ELEMENT term -- (#PCDATA) +(%text;) >
<!ATTLIST term %¥secur; - >
<!ELEMENT tctorec - - (pubno,

title,

date?)+ >
<!ATTLIST tctorec Ssecur; >
<!ELEMENT title - - (#PCDATA) +(%text;)
<!ATTLIST title Ssecur;

texttype NUMBER #IMPLIED >

<!ELEMENT daf - - ( (#PCDATA) |

table)+ -(%1list;) .

+(stext;) >

<!ATTLIST def Ssecur; >
<!ELEMENT para - - (title?,

(#PCDATA) ,

($list;

Sspcpara;)*)+ +(%text;) >
<!ATTLIST para $bodyatt;

tsecur:; >

<!{ELEMENT chart - - , ( title,

( tabdef |

stdtable ), .

thead?,

tbody ) >
<!ATTLIST chart Sbudyatt;
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<!ELEMENT

<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT

Ssecur; >
table - - (title,
(tabdef |
stdtable),
thead?,
tbody) +(warning |
caution |
note) >
table tbodyatt;
$secur; >
stdtable -0 EMPTY
stdtable name ENTITY #REQUIRED
frzecur: . >
tabdef - - (colbddef) * .
tabdetf siderule 3%yesorno; "o"
colsep Yyesorno; "“o"
rowvsep Syesorno; "0O"
orient (port land) "port"
width (page column) "page"
tsecur; >
colbddef - o EMPTY
colbddef Scolfmt; >
thead - - (row+)
thead ¥secur;
tbody - - (row+)
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<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

thody $secur;
row - - (entry+) >
row number " NUMBER #REQUIRED
rowsep $yesorno; #IMPLIED
i¥secur; >
entry - - (#PCDATA) ~-(figure |
table |
chart)
+(%text;) >
entry col NUTOKEN #REQUIRED
row NMTOKEN #CURRENT
rotate *  NUMBER non
¥secur:; >
figure - - (braphic+,
title,
legend?) >
figure tbodyatt;
¥secur; >
legend - - (deflist) >
legend isecur; >
body - - (descsect,
toolsect,
theory?,
tiein?,
prepsect?,
chkoutsect?,
section+,
ipb) >
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<l!== The body of an intermediate maintenance instruction set
should consist of a Description and a Special tool section
optionally followed by Theory, tiein, preparation, and check

out. These optinal sections will be followed by one or
more setions of maintenance instructions, and an Illustrated

Parts Breakdown. o L -—>
<!ATTLIST body ¥secur; >
<!ELEMENT descsect - - (geninfo, purpose, :
factdata, charac) +(figure |
chart |
table) >
<!--ELENOTE descsect This section gives: an overall
description oo
of the system -—>
<!ATTLIST descsect $secur; >
<!ELEMENT toolsect - - (geninfo,
spectool,
. . Speceqgpt®,
imprtool?, 1
consume?) +(figure |
chart |
table ) >
<!=-<-ELENOTE toolsect This section is for special tools,
test equipment, and consumables -——>
<!ATTLIST toolsect $secur; >
<!ELEMENT imprtool - - (para*, toollist) >
<!ATTLIST imprtool Ssecur:; >
<!ELEMENT spectool - - (para*, toollist) >
<!ATTLIST spectool $%secur:; >
<!ELEMENT toollist - - (partno,
figindex,
nomen,
use) + >
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<1=--ELENOTE tocllist ~ This is a tabular form list with the
following format:
SPECIAL TOOLS LIST
Part(Tool) Figure &
Number Index No. Nomenclature Use
-——>
<!ATTLIST toollist $secur:; >
<!ELEMENT speceqpt - = (para*, eqgptlist) +(figure |
chart |
table) >
<!ATTLIST specegpt 3tsecur; >
<!ELEMENT egptlist - - (typedes,
: altdes,
figindex,
nomen,
use)+ >
<! -=-ELENOTE eqgptlist This is a tabular form list with the
following format:
TEST EQUIPMENT LIST
Alternate
TYpe Type Figure & .
Designation Designation Index No. Nomenclature Use
-~
<!ATTLIST eqptlist %secur:; >
<! ELEMENT consume - - {(nomen,
specs,
partno)+ +(figure |
chart |
table ) >
<!==-ELENOTE consume This is a tabular form list in alphabetic
. order, -with the following format:
Nomenclature Specification(s) Part number and FMSC
. -——>
<!ATTLIST consume $secur; >
<!ELEMENT theory - - {para+) +(figure |
chart |
11¢
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table) >
<!--ELENOTE theory This section describes the theory
of. operation of the equipment and
accessories -——>
<!ATTLIST theory tbodyatt:;
$secur; >
<!ELEMENT tiein - - (para+) +(figure |
: chart |
table) >
<! =--ELENOTE tjein This section describes the system
tiein of equipment and accessories -->
<!ATTLIST tiein 3bodyatt;
¥secur; >
<! ELEMENT prepsect - - (geninfo,
(para | taskinfo)+ ) +(figure |
chart |
table) >
<!{--ELENOTE prepsect This section describes and
illustrates
the procedures to uncrate and unpack
the equipment for intermidiate maint.
-—
<!ATTLIST prepsect sbodyatt:;
ssecur; >
<!ELEMENT chkoutsect - - (geninfo,
(para | taskinfo |
subsect)+ ) +(figure |
chart |
table) >
<!=--ELENOTE chkoutsect This section contains steps for
performance testing and locating
and identifying malfunctions -—>
<!ATTLIST chkoutsect tbodyatt;
ssecur; >
<|ELEMENT section - - (title,
subsect+ ) +(figure |
chart |
table) >
<! =-=ELENOTE section "These are secticns which describe

and procedurally detail tasks involved

lle




in maintenance and repair -——>
<!ATTLIST section Sbodyatt;
tsecur; >
<!ELEMENT ipb -0 EMPTY | >

<!== put in the IPB definition we came up with before
-->

<!-=-ELENOTE ipb This section consists of a Illustrated
Parts Breakdown in accordance with
MIL-M-38807. -
<! ELEMENT subsect - - (title,
para+,
taskinfo»*,
para* ) >
<!ATTLIST subsect ¥bodyatt;
fsecur; >
<!ELEMENT taskinfc - - (title?,
(para|
stepl)+) >
<!ATTLIST taskinfo S3bodyatt;
ssecur; >
<!ELEMENT stepl - - ((Sspcpara;),

(#PCDATA) ,
step2*) +(figure |

Stext;) >
<!ATTLIST stepl tbodyatt;
$secur;
ipi NAME #IMPLIED
person NAME #IMPLIED >
<!ELEMENT step2 - - ((¥spcpara;),

(#PCDATA) ,
(step3)*) +(%text;) >
<!ATTLIST step2 $bodyatt;
$secur; '
ipi NAME #IMPLIED
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<! ELEMENT

<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!{ATTLIST

- person

step3

step3
$secur:
ipi
person

docno

docno

warning - -

warning
type
Xref
vital
$secur;

nane

caution - -

caution
type
xref
$secur;

name

note - -

note name

type
xXref

NAME $IMPLIED >

(#PCDATA) )

((¥spcpara;),
+(%text;) >

tbodyatt;
NAME

#IMPLIED

NAME #IMPLIED >

(#PCDATA)

¥secur:;

(graphic?,
(para*) ) >

ENTITY
#IMPLIED
#$IMPLIED

"n"

#CONREF
NAME
IDREF

(y | n)

(graphic?,
(para#) ) >
ENTITY #CONREF
#IMPLIED
#IMPLIED

NAME
IDREF

(graphic?,
(paraw) ) >
ENTITY #CONREF
#IMPLIED
#IMPLIED

NAME
IDREF
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<! ELEMENT
<!ELEMENT

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST
<! ELEMENT

<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

~ <!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

$secur;

stamg - EMPTY

endemg -0 EMPTY

stemph -0 . EMPTY

stemph type NUMBER

endemph -0 EMPTY

endemph type NUMBER

config -0 EMPTY

config code CDATA
$secur;

xref -0 EMPTY

xref xref CDATA
tsecur;

graphic -0 EMPTY

graphic boardno CDATA
width NUTOKEN
depth NUTOKEN
window CDATA
hscale NUTOKEN
vscale NUTOKEN
text CDATA
rotation NUMBER
tsecur;

tool - - (#PCDATA)

tool tsecur;

partno - - (#PCDATA)

partno tsecur;

#REQUIRED

#REQUIRED

#REQUIRED
>

#REQUIRED
>

>

#REQUIRED

#IMPLIED
#IMPLIED
#$IMPLIED
#IMPLIED
#IMPLIED

#IMPLIED

>
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<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

-+« ELEMENT
<{ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT

level

modelno - -
modelno fsecur:
sssn - -
sssn $secur;
figindex - -
tigindex %secur:;
testeq - -
testeq ¥secur;
material - -
material Ssecur;
torquevl - -
torquevl $secur:
stchg -
stchg

status

$secur;
endchg - 0

(#PCDATA)

( #PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

EMPTY

NUMBER

(add | delete) #IMPLIED

>

>

#IMPLIED
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<!ATTLIST endchg level NUMBER #IMPLIED
status (add | delete) #IMPLIED
tsecur; >
<!ELEMENT subscrpt - - ( #PCDATA,
subscrpt?,
supscrpt?) >
<!ATTLIST subscrpt &%secur: >
<!ELEMENT supscrpt - - (#PCDATA,
subscrpt?,
supscrpt?) >
<!ATTLIST supscrpt $secur; >
1>
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<!DOCTYPE c<verhaul (

<!ENTITY % veso:rno "NUMBER">

<!ENTITY % bodyatt

<!ENTITY % colfnmt

<!ENTITY
<!ENTITY

<!ENTITY
>

<!ENTITY

<!ENTITY

<!ENTITY
<!ENTITY

"id ID # IMPLIED
inschlvl NUTOKEN #IMPLIED
delchlvl NUTOKEN # IMPLIED
lareal NMTOKEN #IMPLIED
texttype NUMBER #IMPLIED
itemid NMTOKEN #IMPLIED
cenufig NUTOKENS #IMPLIED
skilltrk CDATA #IMPLIED
hep tyesorno; '0'
xref IDREF #IMPLIED" >

"colnum NUMBER $#REQUIRED
datatype CDATA #IMPLIED
left Syesorno; '0'
right fyesorno; '0!
center $yescrno; '0'
char CDATA # IMPLIED
width NUMBER #IMPLIED
leader CDATA #IMPLIED
colsep tyesorno; #IMPLIED

- rowhead tyasorno; ‘o' ¢
contdef “TBD" >
def ne >
list "seqlist | randlist | ueflist"
secur "sacurity (uc | ¢
s | ts) #IMPLIED
restrict NMTOKENS #IMPLIED
release NMTOKENS #IMPLIED
codeword NMTOKENS #IMPLIED
scilevel &%yaesorno 'Q'
diglyph NMTOKENS #IMPLIED" >

spcpara “(warning#*, cautionw, ﬁote*)"

change
asyntxt:

"stchg
"stemg

aendchg" >
endeng | tchange; |
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stemph | endemph | config" >
<|ENTITY § nums vpartno | modelno | sssn | figindex"
>
<!ENTITY % text "sasyntxt:
tnums; | tool | testeq |
material | torgquevl |
xref | graphic |
subscrpt | supscrpt" >
< ! - -
e e Y T 12 222222222232 22 22222222 R 222202 222 A2 2 R 2 2 R 2Rl )
-—>
<l== End Entities -—>
< ! - -
**********************_**************i****************************
-—>
< ! - -
e drdr e e e e e A e ok o ok o e e o e Ve e e T e ol O e e e e e e e e e e o ol e o e ol e e e e e e ol e ke o e e e e e e o e
-—>
<!~-- Definitions of Elements and their Attributes -—>
< ! - -
A T Y Y TR REETYEEREYNEZEYEYYZIIZZEXII RIS 2222222 2R R R REDAE,
-->
<!|ELEMENT overhaul - - (front, body) >
<!=--ELENOTE overhaul Technical Manual : Depot Level
Ovarhaul Instructions -—>
<!ATTLIST overhaul status (revision |
change
prelim
draft |
formal) "formal"
reavno NUMBER non
chgno NUMBER now
¥secur; >
<!==ATTNOTE overhaul status "This is the status of the

document at the time of
composition, and is usually
reflected on the title page."

ravno "Revision number of the doc."
chgno "Change level of the document."
tsecur; "defined in entities -
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<! ELEMENT front.

<!ATTLIST front

<!ELEMENT idinfo

<!ATTLIST idinfo

<!ELEMENT pubno
<!ATTLIST pubno

<!ELEMENT prepubno
<!ATTLIST prepubno
<!ELEMENT user
<!ATTLIST user

<!ELEMENT titleblk

lep,
veratat?,
contents,
loi, lot,
intro?)

(idinfo,

¥secur:

(pubno+,
prepubno?,
¥spcpara:;,
titleblk,
(mfr, contrno)+,
docmfr?,
notice+,
pubdate,
chgdate?) >

$secur;

(user, docno)

ssecur;

(user, docno)

(#PCDATA)

$secur;

(doctype,
maintlvls,
prtitle) >
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<!ATTLIST titleblk %secur;

<!ELEMENT doctype - - (#PCDATA) +(%text;) >
<!ATTLIST doctype secur;

<!ELEMENT maintlvl - - (#PCDATA) +(%t¢xt:)
<!ATTLIST maintlvl %secur:

<!ELEMENT prtitle - - (nomen, type?)

<!ATTLIST prtitle $sacur;

<! ELEMENT nomen - - (#PCDATA)
<!ATTLIST nomen $secur;
<!ELEMENT ptegno - - (#PCDATA) >

<!ATTLIST pteqno $secur;

<!ELEMENT applic - - (#PCDATA) >
<!ATTLIST applic 3¥secur;

<!ELEMENT component - - (#PCDATA) >

<!ATTLIST component %secur:;

<!ELEMENT quantity - - (#PCDATA) . >
<!ATTLIST quantity $secur:

<!ELEMENT refno - - (#PCDATA)

<!ATTLIST refno $secur;
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<! ELEMENT
<!ATTLIST

<! ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!{2TTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT

tigno

figno

descrip

descrip

minimum

minimum

maximum

maximum

replace

replace

type
type

charac

charac

general

general

purpose
purpose

factdata

- - (#PCDATA)
$secur;

- - (#PCDATA) +(%text;)

$secar;

- - (#PCDATA) +(%text;)

¥secur;

- - (#PCDATA) +(%text;)

¥secur;

- - (#PCDATA) +(3%text;)

fsecur;

- - (#PCDATA)

$secur;

- - (para+)

$secur:;

- - (para+)

¥secur;

- - (para+)

$secur;

- - (para+)

v

\"
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<!ATTLIST factdata $%secur;
<! ELEMENT mfr - - (#PCDATA) >
<!ATTLIST mfr $secur;
<!ELEMENT docmfr - - (#PCDATA) >
<!ATTLIST docmfr $secur;
<!ELEMENT contrno - - ( #PCDATA) >
<!ATTLIST contrno ¥secur;
<!ELEMENT notice - - ( (#PCDATA) |

($1list;))* +(%text;) >
<!ATTLIST notice - type (dist |

auth | :

offic

branch

pgclass

disel

supersed|

effdate

suppl

nopg |

noclaspg) #IMPLIED

$secur; >

<!ELEMENT pubdate - - (#PCDATA) >
<!ATTLIST pubdate $secur;
<!ELEMENT chgdate -~ (#PCDATA) >
<!ATTLIST chgdate Ysecur;

128



< | ELEMENT
<!ATTLIST

<!ELEMENT

<!ELEMENT
<!ELEMENT

<!ELEMENT

<!ATTLIST

<! ELEMENT

<!ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

date

date

lep

loi

lot

verstat

varstat

contents

intro

intro

seqlist

seqlist

- - (#PCDATA)
$secur;
- 0 EMPTY
-0 EMPTY
- 0 EMPTY
- - (para,
(para |
flist; |
(¥spcpara;) ) *)
¥secur;
- 0 EMPTY
- - (title,
(title?,
(para
abbrsect |
symsect
tctorec

($1list:) )+ )+ )

¥secur:

- - (title?, item*)

label " CDATA

ssecur:;

>

>

>

>

>

>

>
>
#IMPLIED
>
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<!ELEMENT
<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<!ELEMENT
<!ATTLIST

<} ELEMENT

<!ATTLIST

<!ELSMENT

<!{ATTLIST

randlist - - (title?,
randlist $secur;
deflist - - (term, def)+
deflist ¥secur;
item - - (#PCDATA) +(%text;)
itenm $bodyatt;

¥secur; >
symsect - - (deflist) >
symsect %secur;
abbrgect - - (deflist) >
abbrsect %secur:;
term - - (#PCDATA) +(%text:;)
term $secur;
tctorec - - (pubno,

. title,
date?)+ >

tctorec fsecur;
title o (#PCDATA) +(%text;)
title ¥secur;
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texttype NUMBER

- <!ELEMENT def

#IMPLIED >

( (#PCDATA) |

table)+ -(%1list;)
+(%text;) >
. <!ATTLIST def ¥secur; >
<!ELEMENT para - - (title?,
(#PCDATA) ,
($list; |
(¥spcpara;)) *)+ +($text;)
<!ATTLIST para %¥bodyatt;
¥secur; >
<!ELEMENT chart - - ( title,
( tabdef |
stdtable ),
thead?,
tbody ) >
<!ATTLIST chart tbodyatt;
$secur; >
<!ELEMENT table - - ( title,
(tabdef |
stdtabla ),
thead?,
tbody) +(warning |
caution |
note) >
<!ATTLIST table tbodyatt;
$secur; >
<!ELEMENT stdtable -0 EMPTY >
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<!ATTLIST stdtable name

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT

tabde
tabde

colba

colbd

thead
thead

tbody

tbody

row

row

entry

ENTITY "~ #REQUIRED

$secur; >
£ - - (colbddef) * >
b4 siderule $yesorno; "ov
colsep 3yesaorno; "ov
rowsep fyesorno; "o¢
orient (port land) "port"
width (page column) "page"
$secur; >
def - o EMPTY >
def %colfmt; >

- - (row+)

$secur;

. - ((row |
$spcpara;)+) >
$secur;
- - (entry+) >
number NUMBER #REQUIRED

rowsep {yesorno; #IMPLIED
$secur; >

(#PCDAfA) ~(figure |

table
chart)

+(%text;) >
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<!ATTLIST entry col NUTOKEN #REQUIRED
row NMTOKEN #CURRENT
rotate NUMBER now
fsacur; >
<!ELEMENT figure - - (graphic+,
title,
legend?) >
<!ATTLIST figure $bodyatt;
- ¥secur; >
.
<!ELEMENT legend - - (deflist) >
<!ATTLIST legend $secur; ’ >
<! ELEMENT body - - (geninfo,
toolsect,
disassen,
clean,
irr,
- assembly,
) accessor?,
testing,
tol, ipb?,
dds?) >

<!-- The boedy of an Depot maintenance instruction set should
consist

of a General Information section and a Special tool section

followed by a Disassembly Section, Cleaning section,
Inspection,

Repair and Replacement Section, Assembly Section, an optional

Accessories section, Testing section, and Table of Limits
section.

These sections will be followed optionally by an Illustrated

Parts Breakdown and a Difference Data Sheeat.
--)

133




Draft D-Level DTD

<!ATTLIST body

<!ELEMENT geninfo - -

$secur; >

(general, purpose,

charac, factdata) +(figure |
chart | '
table) >
<!--ELENOTE geninfo This section gives an overall description
of the system >
<!ATTLIST geninfo $secur: >
<! ELEMENT toolsect - =~ (geninfo,
tooleqpt) +(figure)>

<! =-=-ELENOTE toolsect

test equipment

This section is for special tools and

-y

<!ATTLIST toolsect %{secur: ’ >

<!ELEMENT tooleqpt - -

<!=-=-ELENCTE toolegpt

(pteqgno,
figindex,
nomen)+ >

This is a tabularAform list with the

following format:
SPECIAL TOOLS and TEST EQUIPMENT

Tool/equipment Figure &
Part Number Index No. Nomenclature
-—>
<!ATTLIST tooleqpt %$secur; >
<!ELEMENT disassem - - (general,
subsect+) +(figure |
chart
table) >
<!ELEMENT clean - - (general,
subsect+ ) +(figure |
chart
table) >
<!ATTLIST clean tbodyatt;
¥se. - >
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<!ELEMENT irr - - (general,
subsect+ ) +(figure |
chart |
table) >
<!ATTLIST irr $hodyatt;
$secur; >
<!ELEMENT assembly - - (general,
subsect+ ) +(figure |
chart |
table) >
<!ATTLIST assembly %bodyatt;
$secur; >
<!ELEMENT accessor = - (disassen, -
. clean,
irr,
assembly,
testing ) +(figure |
chart |
table) >
<!ATTLIST accessor %bodyatt:;
$secur; >
<!ELEMENT testing - - (general,
subsect+ ) +(figure |
chart |
table) >
<!ATTLIST testing S$bodyatt;
$secur; >
<!ELFMcNT tol - - (general,
limittbl,
torquetbl) +(figure)>

<!=-=-ELENOTE tol

<!ATTLIST tol

<!ELEMENT limittbl

This section is for distinction
of limit points and lubrication
system -
¥secur; >

(refno,
figno,
descrip,
rinimum,
maximum,
replace) + >
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<!ATTLIST limittbl S%secur:; >
<!ELEMENT torquetbl - - (applic,

component,

quantity,

torquevl)+ >
<!ATTLIST torquetbl %secur; >
<!ELEMENT ipb - o EMPTY >

<!== put in the IPB definition we came up with before
-—>

<! =-=-ELENOTE ipb This secticn consists of a Illustrated
Parts Breakdown in accordance with
MIL-M-38807, -—>
<!ELEMENT dds - - (general,
subsect+,
limittbl?,
torquetbl?) +/fiqure |
chart |
table) >
<!ATTLIST dds tbodyatt;
$secur; >
<!ELEMENT subsect - - (title,
para+,
taskinfow,
paraw» ) >
<!ATTLIST subsect ¥bodyatt;
fsecur; >
<!ELEMENT taskinto - - (title?,
parax*,
stepl+,
para* ) >
<!ATTLIST taskinfo $bodyatt:
$secur; >
<! ELEMENT stepl - - ({(%spcpara;),
(#PCDATA) ,
(step2) #,
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(Slist;)?) +(figure |
: Stext:) >
<!ATTLIST stepl tbodyatt;
ssacur;
ipi NAME #IMPLIED
person NAME #IMPLIED
<!ELEMENT step?i - - ((%¥spcpara;),
(#PCDATA) ,
(stepl)*,
(%1ist;)?) +(%text;)
<!ATTLIST step2 tbodyatt;
$secur;
ipi NAME #IMPLIED
perscn NAME # IMPLIED
<!ELEMENT step3 - - ( (%spcpara;),
(#PCDATA) ,
($1list;)?) +{%text;)
<!ATTLIST step3 tbodyatt;
tsecur;
ipi NAME #IMPLIED
person NAME # IMPLIED
<!ELEMENT docno - - (#PCDATA)
<!ATTLIST docno tsacur;
<!ELEMENT warning - (graphic?,
(para*) ) >
<!ATTLIST warning name ENTITY #CONREF
type NAME #IMPLIED
xref IDREF #IMPLIED
vital {(y | n) "pt
tsecur;
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<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ELEMENT

<! FLEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST
<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

caution - - (graphic?,
(para*) ) >
caution name ENTITY #CONREF
type NAME #IMPLIED
xXref IDREF # IMPLIED
$secur; >
note - - (graphic?,
(para*) ) >
note name ENTITY #CONREF
type NAME #IMPLISD
xref IDREF #1MPLIED
$secur; >
stemg -0 EMPTY
endenmg -0 EMPTY >
stemph -0 EMPTY >
stemph type NUMBER #REQUIRED >
endemph -0 EMPTY >
endemph type NUMBER #REQUIRED >
config -0 EMPTY >
config code CDATA #REQUIRED
tsecur; >
xraf -0 EMPTY >
xraf xref CDATA #REQUIRED -
¥secur; >
graphic -0 EMPTY >
graphic boardno CDATA #REQUIRED
width NUTOKEN #IMPLIED
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<! ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<!ELEMENT

<!ATTLIST

<! ELEMENT

<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

depth

window

hscale

vscale

text CDATA
rotation NUMBE
tsecur:;

tool - -

tool $secur:;

partno - -
partno secur;
modelno - -

modelno $secur;

sssn

sssn ssecur;

figindex - -
figindex %$secur;
testeq - -
testeq ¥secur;
material - -

material $secur;

NUTOKEN
CDATA

NUTOKEN
NUTOKEN

R

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
#IMPLIED
OIO“
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<! ELEMENT
<!ATTLIST

<!ELEMENT
<!ATTLIST

<! ELEMENT
<!ATTLIST

<!ELEMENT

<!ATTLIST

-

<!ELEMENT

<!ATTLIST

Py
NV

torquevl - - (#CDATA) >

torquevl %secur; >
stchg -0 EMPTY >
stchg lavel NUMBER #IMPLIED
status (add | delete) #IMPLIED
S$secur; >
endchg -0 EMPTY >
endchg level NUMBER # IMPLIED
status (add | delete) #IMPLIED
tsecur; : >
subscrpt - - (#PCDATA,
subscrpt?,
supscrpt?) >
subscrpt %$secur; >
supscrpt - - (#PCDATA,
subscrpt?,
supscrpt?) >
supscrpt %ssecur; >
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