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Date: February 1, 1997

To: Distribution

From: Olin Bray, 4524

Subject:  Final Report for FY93 LDRD
Informuttion Integration for Data Fusion

The attached report is ope of three reports that resulied from work done under the FY93
LDRD, information Integration for Data Fusion. Copics are being sent to people who were
mvolved in the project or who might be interested in its results. If vou know of other people who
would be interested in copies of these reports, picase have them contact me or let me know and 1
will send them a copy.

Purpose of this LDRD:

Date fusion is the mtegration and analysis of data from multiple sensors to develop a
more accurate vnderstanding of a situation and determine how to respond to it. It can be applied
in many application areas, several of which were explored in this LDRD project.

The formazion Integration for Daia Fusion LDRD project had two purposes:
(1) to see if a nataral languape-based information modeling methodology could be used for data
fusion problems, and if 50, (2) to determine whether this methodology would help identify
commonzlities across areas and achieve greater synergy. Both of these hypotheses were
confirmed. The project found five common objects that are the basis for all of the data fusion
areas examined: targets, behaviors, environments, signatures, and sensors. Many of the specific
facts related to these objects were common across several models and could sasily be reused. In
some casey, even the terminology remained the same. In other cases, different areas had their
own terminology (e.g., a target in defense, 2 workpiece or machine togl in manufacturing, or an
organ for health care), but the concepts were the same. This commonality is important with the
growing use of multisensor data fusion. Data fusion is much more difficult if each type of sensor
uses ifs own objects and models rather than building on a common set. Information model
integration at the conceptual l¢vel is much easier than at the implementation level.

Report 1:

The first report, Information Integration for Data Fusion (SAND97-0195) provides a
framework for considering data fusion from an information integration perspective, discusses
how the symergy generated by this LDRD would have benefited an carlier succesaful project and
contains a summary information modz) from that project, describes a preliminary truce
management information model, and explains how information integration can faciliiate cross-
treaty synergy for various arms control treaties.
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Report 2:

The second report, fnformation Model for On-Site frspection System (SAND97-0049),
desctibes the information model that was jointly developed as part of two LDRDs:
(1) Information Integration for Data Fusion, and (2) Interactive On-Site Inspection System:
Ar Information System to Support Arms Control Inspections. Section 1 describes the purpose
apd scope of the two LDRD projects and reviews the prototype development approach, including
the use of a GIS. Section 2 describes the information modeling methodology. Section 3
provides a concepiual data dictionary for the OSIS {On-Site Inspection System) model, which
¢an be used in conjunction with the detailed infonmation model provided in the Appendix.
Section 4 discussions the lessons learned from the modeling and the prototype. Section 5
identifies the next steps — two alternate paths for fubre development. The long-tetm purpose of
the On-Site Inspection LDRI) was to show the benefits of an information systetn to support a
wide range of on-site inspection activities for both offensive and defensive inspections. The
database structure and the information system would support inspection activities under nuclear,
chemical, biologicat, and conventional arms conirol ireaties. This would allow a common
database to be shared for all types of inspections, providing much greater cross-treaty synergy.
The details of the prototype are described in another Sandia report (SAND93-2300), Interactive
On-Site Inspection System: An Information System to Support Arms Control Inspections,

Report 3:

The third report, Data Fusion for Adaptive Covtrol in Manufacturing: Impact on :
Engineering Information Models (SANI97-0048), consists of four paris: Section 1 defines data
fusion and expiaing its impact on manufacturing. Section 2 deseribes an information system
architecture and explains the natural Janguage-based information modeling methodology used by
this reszarch project, Section 3 identifies the major design and manufacturing functions, reviews
the information models required to support them, and then shows how these models must be
extended to support data fusion. Section 4 discusses the future divections of this work.

Outside Exposure:

This LDRD work also had exposure outside of Sandia. The first report provided the
basis for a presentation, Information Modeling Framework for Data Fusion Problems, at the
New Mexico DECUS Conference in Albuguerque, WM, in May of 1993, Part of the first report
also provided the basis for a panel discussion at the DOE Expo 93 on Intelligence and Special
(Opexaticns 1n Oak Ridge, TN. The third report was the basis for a paper, Data Fusion for
Adaprive Control in Mamufacturing: Impact on Engineering Information Models, for the ASME
Engineering Information Management Symposium in San Diego in August 1993, which was
reprinted in the ASME joumal Computers in Engineering.

The work that resulted in the second report (fnfarmarion Model for On-Sire Inspection
System) was done in conjunction with another LDRD that actually developed a prototype system
based on the model, which was subsequently demonstrated to IAEA and other agencies. This
system is now being shown at the Cooperative Monitoring Center.
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Abstract

This report desceibes the information model that was jointly developed as
part of two FY93 LDRDs: (1) Information Integration for Data Fusion,
and (2) Interactive On-Site Inspection System: An Information System to
Support Arms Control Inspections. This report describes the purpose and
scope of the two LDRD projects and reviews the prototype development
approach, including the use of a GIS. Secton 2 describes the information
modeling methodology. Section 3 provides a concepiual data dictionary
for the OSIS (On-Site Inspection Systert) model, which can be used in
conjunction with the detailed information model provided in the Appendix.
Section 4 discussions the lessons leamed from the modefing and the
prototype. Section 5 1dentifies the next steps — two alternate paths for
future development. The longtetmn purpose of the On-Site Inspection
LDED was to show the benefits of an information system to support a
wide range of on-site inspection activities for both offensive and defensive
inspactions. The database structure and the information system would

{dbstract continued to page i)




{Abstract continged from ritle page}

gupport inspection activities under muclear, chemical, biological, and
conventional arms control treaties. This would allow a common database
to be shared for zll types of inspections, providing much greater cross-
treaty synergy. The details of the prototype are described in another
Sanita report (SAND93-2300), Bneractive On-Site Inspection System: An
Information System to Suppori Arms Control Inspections. The Information
Integration for Data Fusion LDRD ptoject had two purposes: (1) to see if
a natural language-hased information modeling methodology could be used
for data fusion problems, and if so, {2) to determine whether this
methodofogy would help identify commonalities actoss areas and achieve
greater synergy. Both of these hypotheses were confirmed. The project
found five common objects that are the basis for all of the data fusion areas
examined: targets, behaviors, environments, signatures, and sensars.
Many of the specific facts related to these objects were common across
several models and could easily be revsed. In some ¢ases, even the
termainology remained the same. In other cases, different areas had their
own terminology, but the concepts were the same. This commonality is
important with the growing use of multisensor data fusion. Data fusion is
much more difficult if each type of sensor vaes its own objects and models
rather than building on a common set. Information model integration at the
conceptual level 13 much easier than at the implementation level Another
Sandia report {SAND97.0195), Information Iniegration for Data Fusion,
provides a more detailed data fusion framework and addresses this
commonality more specificaily.
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Information Model for
On-Site Inspection System

Introduction

This report summarnizes the joint work done by two LDRDs {Laboratory-
Directed Research and Development} in their area of overlap. For more details on each
LDRD, see their separate reports (SAND97-0193, Information Integration for Dara
Fusion, and SAND93-2300, Inferactive On-Site Inspection System: An Information System
to Support drms Contrel Inspections).

This report explains the purpose of each of the two EDRDs, describes the
approach, summarizes the methodology, describes the information model in some detail,
summarizes the lessons learned, and identifies the next steps.

Purpose and Scope of On-sgite Inspection LDRD

The work related to this LDRID has both 2 long-term and a short-tenm purpose,’
with the LDRD work focused on the shori-term. The long-term purpose was to show the
benefits for an informaticn system to suppost a wide range of on-site inspection activities
for many arms conirol freaties. These activities include planning, conducting, and
analyzing the resuits for both defensive and offensive inspections.

* A defensive inspection is cne in which your facility is the target of the
inspection. In this context, the system should help determine what is and is
not covered by the inspection, where the inspectors go, what they see, and
what they can infer from this inspection (and perhaps pravious inspections of
this or other sirmlar sites),

& An offensive inspection is one in which your inspection tearn is inspecting
someone else’s site. In this context, the system should identify iegiimate
iteras that ¢an be present at the site, treaty-limited iteros (and their quantities)
that are suspected or found at the site, and evidence to look for to infer the
presence of treaty-limited items or behaviors. A sophisticated real time
systemn could even suggest what types of evidence to look for, given the
evidence that had already been found, i ¢., customizing an inspection while it is
QOCUITENG,.




The idea! information system would support inspection activities under nuclear,
chemical, biclogical, and conventional arms control treaties. In most cases, the structure of
the database would be the same for the different types of treaties; only the actual data
values would be different. This would allow a common database to be shared for all types
of inspections, providing much greater cross-treaty synergy. This could allow us to make
inferences based on any inspection information, not just data from the current inspection
or the current type, e.g,, nmclear or chemical,

Qbvionsly, the development of such as system is far beyond the scope of this
LDRD. Therefore, the LDRD work focused on a short-term deliverable: a prototype
information system to demonstrate the type of capabilities and functions envisioned for
the complete system. The scope of this prototype was constrained so that it could be
done within the LDRD time frame; but it would provide enough substance for members
of the arms controf and inspection coimmunity to evatuate both the demonstration system
and the concept and make recommendations for future directions. These demonstrations
have generated interest among a pumber of potential users.

Purpose and Scope of Data Fusion LDRD

The purpose of this LDRI was to explore the value of information modeling for
data fusion. The project investigated the application of natural langwage-based information
modeling for a vanety of data fusion areas, including defense, arms control, and
manufaciuring. Itidentified a set of obiects (targets, behaviors, environments, signatures,
and sensors) that are common to all of the examined data fusion areas. It also developed
initial high-level infonnation models for several areas and identified their commonality.
Information models developed or revisited as part of this LDRD include truce
management, Syothetic Aperture Radar (SAR, revisited), arms control, on-site
inspections, and adaptive control for manufacturing.

Information modeling uses a natural language, fact-based approach to explicitdy
model the information requirements for an application area or to integrate a set of
application areas. It has been used for requirements definition and for the development of
information systems in a vanety of areas, but until now was not used in the data fuston
area. This LDRD work showed the value of this approach for defining and designing
information systems to support data fusion ¢fforts in 2 wide range of areas.

Although data fusion is a rapidly growing area, there is little synergy and use of
common, reisable, and/or tailorable objects and models, especially across different
disciplinies, e.g., defense and manufacturing. The project had two purposes: (1) toseeif a
natirzl language-based information modeling methodology could be used for data fusion
problems and if so, (2} to determine whether this methodology would help identify
commoenalities across areas and achieve greater synergy.



The project developed or refined preliminary information models for five areas —
truce management, SAR, On-Site Inspections, arms control synergy, and adaptive controt
for manufacturing — and looked for commonality across the models. The project found
five common objects that are the basis for all of the data fusion areas ¢xaminel. These
commoen objects are targets, behaviors, environments, signatures, and sensors. Many of
the specific facts related to these objects were common across severel models and could
easily be reused. In some cases, even the terminol ogy remained the same. In other cases,
different areas had their own terminology, but the concepts were the same. For example,
the terms “targets™ and “sighatures™ arg not common in manufacturing and health care; but
many of the facts are the same, so the information models are easily reusable.
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1. Development Approach

There were three major aspects in the development of the On-Site Inspection
System (OSIS) prototype:

(1) Devetopment of the information model to support the requirements for

vanous types of inspections.

(2} Learning the ¢capabilities and uses of GIS (Geographic Information Systems).

(3) Bevelopment of a working prototype — based on the information model, a

traditional DBMS (database management system), and a GIS — for a limited
subset of the inspection requirements to see how all of these capabilities fit

together.

Information Requirements and Model

Initially, there were some very general information requirements that were needed
to support on-site inspections. The mitial flavor of the guestions were as follows: Who
went ot which inspections? What did they see? Where? When? Over time these questions
were clanfied and more clearly focused, especially once the information modet was
developed enough to show precisely the type of data that was needed. The following is a
sample of the more detailed list of questions:

Who were the inspectors/escorts on inspection X7
What did they see (stops, equipment, processes)?
What are the skills and background of inspector X?

Were any inspectors common to inspections X, Y, and Z (same or different
treaties)?

Which OOVs {Objects of Verification) were inspected by inspector X?
Which: sites were visited under inspection declaration X?
Under an inspection of OOV unit X, which sites can be inspected?

Under inspection declaration X, which OOV and sites should be alerted?

Given treaty clause X, list anomalies, inspections, O0Vs, sites, inspectors.




+  What equipment was seen by inspector X in the last N months (stops,
equipment, peocesses)?

» List sites and/or OQVs and the number of inspections in the last year.

+  Which O0Vs have been inspected by teams with skills X, Y, and Z? Where
were the inspectors on the team employed?

+ Oninspection X, list all of the stops where there was a mismatch between the
skills of the inspectors and the escorts.

¢ For inspection declaration X, list ail articles published by the inspectors.
+ For the sites/O0Vs, list al] of the processes/equipment related to articles.

# Have any workers at site X been t¢ a conference with an inspectar? Which
conference?

The initial informati on modeling effort was broad enough to include requiretnents
for several different types of treaties, specifically CFE (Conventional Forces in Europe)
and CWC (Chemical Warfare Convention), and for bath a defensive and offensive mode.
The nitial information moded covered most of the factors cotmmon across many different
types of treattes. This version of the information modef helped us to precisely understand
the problem and its requurements.

Examples of the necessary concepts include treaty, treaty clause, inspection,
nspector, escort, site, treaty-timited item, and inspection declaration. At this point, the
model also included many of the factors unigue 10 different types of treaties. In some
cages, these factors were added to the model without affecting other parts of the existing
model, while in other cases the different concepts covid be generalized into a common
concept that applied across treaties. This information model i5 one of the few {and the
only one we are awara of) that takes a broad cross-treaty approach and can capture
inspection and site data in a single database for all of the various arms control treaties.

Omngce the initial information model was developed, a version of it was scoped
down 40 the more limited requirements for the prototype. The prototype was focused on
only a defensive inspection under the CWC. This scoping down primarily eliminated
concepts. It did not change the structure of the model, so most of what was done with the
prototype would aiso be applicable to the original model. (En a few cases, additional real
world complexity has not yet been included in either the main or the prototype model.
For example, neither model currently addresses the issue that a person — an inspector, an
escort, or an observer — can have dual citizenship. However, ence this structure is
defined, it can be casily added to both information models. )



Geographic Information System (GIS)

A (IS is a software apphication that can relate spatial information (e.g., maps and
floor plans) to other information, particularly data stored in relational databases. The GIS
used for the PC prototype was ArcCAD, which is really a GIS front end built on dBase,
a commercial database management system. The actual production system may be done
on a workstation using Arclnfo and ORACLE.

The requirements for, and use of, the GIS integraied very well with the painral
language-based information modeling approach. For examgle, the information model
would specify the types of facts about a machine tool, e g, its serial number, type,
manufacturer, maintenance schedule, size, and location. The size and location would be
the data needed by the GIS to either display the machine tool and any data about it or
identify which machine tool was selected when somesone pointed to a location on the
screen. The information model for the database did not need to be changed because the
database was front-ended by and linked to 2 GIS.

The actaal experience with the GIS was that finding and loading the volume of
data required was as difficult, or mare difficult, than the actual implementation.

Prototype

The purpose of the prototype was to show the congept and some of the
functionality for an information system to support on-site inspections.

(iven the time and resource ¢constrzints, the scope of the prototype was limited
to support planning for a defensive inspection under the CWC._ Therefore, 2 subset of the
broader information model and database design was used for the projotype. Also the
prototype was implemented on a different hardware and software platform than would be
used for a more complete production system.

Currently, a prototype OSIS hus been implemented on a PC laptop using
information from Sandia’s Tech Area 1 and Buildings 805 and 850
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2. Information Modeling

This section briefly describes the information modeling methodology, a natural
language-based, fact-based method called NIAM (Mijssen Information Analysis
Methodology). This report describes only the main parts of the methodalogy and how it
is used.

Information Modeling Methodology

This section provides an introduction to the concepts used in natural language-
based information modeling. The information moded can be represeated in either of two
ways — verbally or graphically.

# The verbal representation can be read, critiqued, and comrected by anyone
who knows the subject matter, with virtually no explanation of the
methodology.

¢ The graphical representation shows the relationships among the entity
types more clearly and concisely, but it does require a few minutes of
explanarticn fo be understood. After reading this section, a person should be
able to read and understand, although not construct, mosi of a graphical
representation of an information model.

Concepts Covered in this Section:
¢ sentence

+ glementary senitence

o fact
fact type
fact instance
» entity
entity type
entity insiance
o label type
* rolefverb

* constraints
total

uniqueness




Verbal Representation of Information Modef

A semtence is simply a patural language statement by a user describing some
aspect of the problem arez. It may be simple, describing a specific example orinstance —
“Part X weighs 10 pounds,” — or complex — “Part X, which was designed by John
Smith last year, now sells for $100 and comes in red, green, and blue.”

Any complex senience can be decomposed into elementary sentences: “Part X
was designed by John Smith.” “Part X was desigred in 1994.” “Part X in 1995 sells for
$100." Note that in this case, an elementary sentence is not binary: “Part X in 1995 does
not provide the price. “Part X sells for $1007 does not specify when, but the price may
change over time. The other binary altemative — “1995 sells for $100” — has even more
problems. The above senteaces were ail examples of specific instances, but they could
equally well have been done in terms of types: “A part is designed by 2n engineer.” “A
part sells for 2 price in a year.” “A part has a color.”

The initial problem statement from the user is often a narrative consisting of
simple and complex sentences referring to both types and instances. The information
modeling methodology provides a way to decompose the problem statement into
elementary sentences and formally modet them 10 wnambiguously identify all of the
relationships and constraints in a way that the user can review them to verify of correct
them.

The user describes the problem in natural language sentences: sane are already
elementary sentences while others are complex sentences. The complex sentences are
decomposed into the correspondiag elementary sentences. Many elementary sentences
are binary, but they do not have to be. The key ¢ritérion is that an elementary sentence
cannot be decomposed into more basic sentences without losing information, as shown in

the previous part, date, and price example,

A stnictured sentence, sometimes called a fact, hes a very specific form. It
consists of twa entity types (such as person, part, or department) that are related by a
role, usually a verb phrase (such as designs, works in, or is responsible for). Examples of
fact types include the following:

« A person designs a part.

+ A person works in a department.

s A department employs a person (the inverse of the previous fact).

For each fact typs there can be many fact instances, such as “Bill designed part
1234,” or “Sam works in Engineening ™

10



To completely capture alf of the required information, a deep stmcture sentence or
fact has a specific form. It specifies the first entity type, its identifier or Label type,
several exemples or instances of that 1sbel type, a verb phrage, and another entity’s set
of information {j.e., entity type, label type, and Fabel instance). Although label instances
are somtetimes called examples {in the sense that they are examples of entity types), the
information modeling methodology really requires examples of facts or fact instances.

Entity type:
Person

* Label type:

S8N

Label instanece:
123-45-678%

Verh:

works in

Entity type:
Department

Label type:
Department name

Label instance:

Engineering

Fact instances or examples are critical because they explicitly define the data
constraints, which the DBMS must enforce. Let’s explain the constraint types using
specific examples for the fact pair: “A person designs a part™ and “A part 15 designed by
a perm_n

The total constraint tells whether or not every entity instance of a specific type
must pariicipate in the fact type. Must every person design a part? No, so the first
fact/role is not total. However, must ¢very part be designed by a person? If we assume
the angwer is yes, then this fact/role is total. If we know anything about a part instance,
we must know the persen who designed it (Database experis will recognize that this is a
mandatory atiribute for an entity; but the usey has remained insuviated from that designer
view.}




In an actual modeling session, someone may raise the issue that we buy some
parts from suppliers and for those parts the desigrner is unknown and probably irrelevant.
In other words, for some parts, ong set of facts apply, while for other parts, a different
set of facts may apply, elthough all parts share a commeon set of facts. This distinction
defines the subtype-superiype relationship. The supertype (part) has a set of facts that
are common to all of the subtypes (designed part and purchased part). The subtypes are
distinguished from ¢ach other by the unique st of facts that apply 0 cach subtype, All
of the common facts (except the identifier) are removed from the subtypes and are
associated with the supertype.

Tao determine another impariant constraint — the uniqueness constraint —
requires an additional exampie. Consider the following examples for the fact “a person
works in a department ™

Person Department

1. Sam Eng

2. Mary Mig

3. Bill Eng

4. Saim Finance

3. Joe —_

6. — Accounting

When shown the previous six examples, the user can quickly determine which
ones are good:

» Examples 1 zand 2 are good becanse there is no overlap; they are two
independent fact instances.

« Example 3 is good because a department {Eng) ¢an have more than one person
in it.

» Example 4 is incorrect, howsver, because 3 person (Sam) can only be in one
department. This defines a unigueness constraint, an specific instance of a
person can only appear once in this fact type.

+ Exampies 5 and 6 simply document the totality constraints described above.

"~ Example 5 is incormect because every person must be in a department, i e, the
total constraint. Example & simply verifies that departments may be created
and other data collected about them before people are actually assigned to
them. However, this is only a business rule constraint, not a physical
constraint, so another company could decide that they wanted to consider
example 6 as incomect.

12



After analyzing these examples, a more precise statement of the facts i possible.
These were the imtial facts:

s A person works in a department.
e A department employs a person.

Considering the examples, the more precise facts are as follows:

» Every person must work in one department.

* A department may employ one or more people. (Note: The zero people case
is implied by the “may” in this example.)

The possible uniqueness constraints are that the object on the {eft may be unique,
the cbject on the right may be unique, sach object may be unique, or the combination may
be unique. An example of fact with the combination is “a person is assigned 1o a project.”
A person can be assigned to many projects and a project can have many people, but you
would not 2ssign Sam to project X twice.

Graphical Represeniation of Information Model

For completeness, the rest of this section briefly describes the graphical
representation of the information model. In Figure 1, the solid circle represents an object
of concept in the real world, such as a person, a department, a part, or a release status.
Dashed or dotied circles represent data objects that identify or further describe real
objects, such as employee name, socal security munber, or release code. Boxes or
rectangles represent the roles played by one object type with respect to ancther. The two
boxes together indicate that two roles are complemeatary — a person works in a
department and a department employs a person. With appropriate naming, facts in
graphic model can be read as seatences.

Figure 1 shows several basic facts (in both directions) 2nd their constraints. The
facts shown include: “a person is identified by a SSN,” “a person works in a department,”
“a person designs a part,” “a person is assigned to a project,” and “a part has a corrent
release status.” (Note: The model must specify “current” release status because a part
will have many release statuses over time.) The constraints are also shown. The V
mndicates a total constraint and the lime over a role mdicates uniqueness. Obviously there
are additional ¢constraint types and symbaols, but this should provide the reader with a
general understanding of the graphic madel representation. The newtral data model that
can be generated from the information model (in either its verbal or its graphical
representation) czn be represented in any of the traditional data modeling notations.
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3. OSIS Data Dictionary

This section provides a more general definition and explanation of the major
objects in the infermation model for On-Site Inspections, and in some cases explains why
cerain rnodeling decisions were made.

The Apperdix is a copy of the output from one of the CASE tools for the
methodology and is a list of the exact facts in the model. A subject matter expert can read
and validate or correct these facts with viriually no knowledge of the undedying
methedology. This is one of the major benefits of the approach.

The data dictionary should be used in conjunction with the facts specified in the
imformation model for the On-Site Inspection System (see Appendix). The facts are the
more precise statement of the information model. This data dictionary provides a more
general description of the objects and in some cases sctne of the rationale for them. It is
not an attempt to restate the entire icformation model. However, for people new to either
the application area {on-site inspections and treaty verification} or information modeling,
reading the data dictionary before or along with the informatien model can answer some
questions that may arise.

This data dictionary includes the 61 major real obyects. It does act provide
detailed field definitions, as some data dictionaries do.

Objects Included in the Data Dictionary
s Alliance
»  Analysis
s  Anomaly
# Building
¢ Cheme-analysis
» City
s Comment
+ Company
« Coordinate
s Country

»  Country-site

s Daie

15



16

Declaration-limit
Document
Equip-instance
Equipment
Escort
Escort-cbserver
Escort-team
ESH-requirement (Environmental Safety and Health)
Function
Global-position
Hier-equip-type
Insp-final-report
Inspectahle-area
Inspectable-org
Inspection
Inspection-declare
Inspection-team
Inspection-type
Inspecior
Inspector-observer
Itinerary
Linear-dimension
Location
Mandate
Mandate-item
Organization
Path-segment
Person
Point-of-entry



s Process

¢ Reaon

*  Sample

s Site

+ Site-type

« Special-facility

s Specific-tl-item

* 5Stop

+« Stop-comment

¢ Technology

* Time

+ TL-equipment

&  TL-item {treaty-lirnited iterm)
¢  TL-munitions

+ TL-process

s  Treaty

s Treaty-clause

¢ Treaty-limit

s Treaty-site-desc

¢ Treaty-site-dgm (treaty site diagram)

Definitions of the Chjects Included in the Data Dictionary

Alliance. An alliance is a group of countries, such as NATO or the Warsaw
Pa¢t. An alliance can have many member countries and a country ¢an belong o many
alliances, Alliance is important becanse some treaties, for example CFE, limit items both
by country and alliance.

Analysls. See chem-analysis.

Anomaly. An anomaly is a discrepancy between what an inspection team saw
and what they expected to see. The expectations may be based on either specific treaty
¢lauses or the imhal presentation by the site officials of what 1s currently at the site.




These anomalies are documented in the final report of the inspection. (Note: Thete s an
impertant distinction between an anomaly, which is what an inspection team sees and
documents, and a viclation, which is a political statement that implies the importance and
conssquences of the anomaly.)

Building. A building is a permanent structure in a site, A building has a location
within a site. It also has reems. A building has a building identifier, which is unique within
a site. A building may also have alternate “identifiers,” which may not be unique.

Chem-analysis. A chem-analysis is an analysis done on a sample taken
during an inspection. The chemical analysis may be done on-site, at a facility located off-
site but controlled by the inspected country, or by a facility located at, or controlled by,
the inspecting country of organization.

City. A city may be the point-of-entry for an inspection team.

Comment. A comment is simply a general descriptive field that can be used in
several areas. In some cases, there are specific types of comments, e.g , a Stop Comment,

which is a2 comment made by an inspector at a specific location or stop on an itinerary.

Company, A company is a privately- or government-owned enterprise that
provides products or services. A company may be the manufacturer of equipment
instances or own the facility or laboratory where a chemical analysis is done. A company
has an identifier and a name. It is also located in a country.

Coordinate. A coordinate is the angular component in a giobal position. A
coordinate is specified in degrees, minutes, and seconds to whatever level of precision is
required {often simply degrees and minutes). A plobal position has two coordinates, i.e.,
latimde and longitude. (Note the north-south and east-west codes are included as part of
the giobai position, not the coordinate. )

Country. A country is any country, which may or may not participate in a
treaty. (In a complete model there should be an entry date for when a country became
associated or started to participate in a treaty and, correspondingly, a withdrawal date
when it ceased to participate.) Countries are identified by a two-character country code
and have a country name. At this time, the modei does not include dates for when a
country came into existence or when it disappeared — for example, the dissolution of the
Soviet Union and the ¢reation of its successor states, some of which are curently muclear
powers.

Country-gite. Country sites are special types of sites and were inc¢luded to
suppott certain CFE requirements. Normally, a site is located within a country and all of
the inspections of that site only need to involve that country. However, in some cases
there are sites that are located in one country, but are owned and/or gperated by another
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country, e.g., [1.§. bases in Germany. In tlus case, both countries must be invoived and
have certain responsibilities during an inspection and the inspection may be triggered by
an miterest in either 1.8, or German sites.

Date. Date is simply the concept of a date, which is stored in one form, but
which may be cutput in any number of formats.

Declaration-limit. The declaration limit specifies how many declarations of
an intent to inspect that a country must accept under a treaty during a period of time
{wsually a year). For example, 2 treaty may obligate a country to accept five declarations
during a year. Note that a declaration is not the same thing as an inspection since several
inspections can be included under a single declaration. However, there is a time hmit for
how long an inspection team <an stay in a couniry under a declaration.

Documemt. A document is a generic term for any set of information in either
hardcopy or electronic form (although not a database) A document is identified by a
document identifier (doc-id) and a version. Examples of documents include treaty-site
diagrams and descriptions.

Equip-instance. An equipment instance is a piece of equipment, such as a
machine tool. It is identified by & serial number, is of a type (hier-equip-type}, and isin a
location. During a defensive inspection, you may want 10 know what equipment the
inspectors saw. During an offensive inspection, you may want to plan your inspection to
make sure you check certain pieces of equipment.

Equipment, See Equip-instarce and Hier-equip-type.

Escort. An escort is a subtype of person, so all of the facts relating to a person
also refate to an escort. An escort usnally works at or for the site being inspecied or the
OSIA {On-Site Inspection Agency). An escort may be assigned to an inspector or toa
specific area and will deal with any inspector who comes through the area. Escorts have
specific duties and responsibilities, sosme of which are specified by the treaty under which
the inspection is being condiscted.

Escort-observer. An ¢scort observer is a “friendly” observer who may be
allowed to accompany the inspection, but who has no treaty=-specified rights or
responsibilities.

Escort-taam, An escort team is the collection of all of the escorts for a specific
inspection at a specific site. An escort team may have 2 permanent existence, but usually
itis simply the collection of individual escorts pulled together for a specific inspection.

ESH-requirement. Environment, Safety, and Health Requirements may relate
10 locations andfor processes. Since both locations and processes are included i the
information model, their ES&H requirements must also be included. All personnel (e.g.,
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inspectors and escorts) must receive the appropriate training and conform to the ES&H
requirements duning the inspection.

Function. The high-level function is performed at a site that may perform more
than one function. Currently, this concept is fuzzy, but examples might be manufacturing,
precision machining, enrichment, or genetic research. If refined, it could be a usefisf
discriminator — “list afl of the sites that can do function X

Global-position. Global position specifies the exact position of a point,
which may be a site or building reference point, Global position may be determined by a
GPS reading. Global position includes latitzde, longitude, and elevation. Latitude and
longitade are specified by a coordinate {angle) and a code (i.&., north-south or east-west).

Hier-equip-type. This cbject specifies equipment type. The concept of a
hierarchy was included because there may be 2 general structure of equipment types. For
example, a welding machine is more general than a laser welding machine. There is a
simnilar structure for manufachuring processes.

Insp-final-raport. At the end of an inspection, a final report is prepared,
usually jointly by the inspection team and the site officials. This report is a document. It
specifies any anomalies found, their resolution if any, and any other information the
participants wish to include.

Inspectable-area. An inspectable area is that part of a site inspectable under
a certain treaty. For example, part of Sandia may be inspectable under the NPT, while
other parts may be inspectable under the CWC. Other parts, such as common areas, may
not be formally inspectable, but can be walked through and observed.

Inspactable-org. Inspectable crganization is a concept from the CFE treaty.
A military unit or organization may be inspectable under some treaties to ensure that its
equipment conforms to treaty specifications. However, the unit may be located at many
sites. In this case, what is inspectable is the organization itself and the inspectors can go
to as many sites ag are necessary. This is in contrast to the usuat approach where a site is
what is being inspected, and if the inspectors go to additional sites they count as
additionat inspections.

Inspaction. An inspection occurs when an inspection team goes to a site and
examines it for compliance with the terms and conditions specified by the treaty under
which the inspection is performed. (Note: Under some treaties, such as the CWC, only
sites are inspected; but under other treaties, such as CFE, sites or units may be inspected.
In the latter case, a new term — Object of Verification (00V) — is often used, where an
OOV can be either a site or a unit } Inspections rmust be authorized under a treaty and are
annouticed ahead of time by an inspection declaration. The treaty specifies the rules under
which the inspection is camied out. The resuit of the inspection s a final report, which
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may identify one or more anomalies. Violations represent a political judgement and
decision about the seriousness of the anomalies. This judgement is not made at the site by
the inspection team, which cnly deals with anomalies.

Inspection-deciare. An inspection-declare is a declaration of the intent to
inspect.

Inspection-team. An inspection team is the collection of all of the inspectors
for a specific inspection declaration, which may cover inspections at one or more specific
sites. An inspection team may have a permanent existence, but usually it is simply the
collection of individual inspectors pulled together for a specific declaration or set of
inspections.

Inspectlonstype. Treaties authorize various types of inspections. Examples
include baseline inspections to establish a starting point, shutdown inspections when a
facility is being parmanent closed, and routine inspections.

Inspector. An inspector is a subtyps of pesson, so all of the facts relating to a
person also relate to 2a inspector. An inspector is usually either a cihizen of the
inspecting country or an employee of a monitoring crganization such as the Imemnational
Atomic Energy Agency (IAEA). Inspectors have specific duties, rights, and
responsibilities, wiich are specified by the treaty under which the mspection is being
conducted.

Inspector-observer. An ispector observer is a special “unofficial member of
the inspection team, who may be allowed to accompany the inspection, but who has no
specific, treaty-specified rights or responsibilities.”

Rinerary. Inspectors can ask to see various locations, equipment, and/for
processes at a site. An itinerary 1s a subset of an inspection where one or more inspectors
and their escorts make several stops at a site to inspect requested items. An inspection
may <onsists of one itinerary {if all of the inspectors stay together and see the same
things) or it may coasist of many itineraries done sequentially or in parallel (where
different inspectors examine different pants of the site}).

Linear-dimension. Linear dimension is simply the common unit (measured in
2 specified metric or English unic) for measunng distances such as length, width, heighe, or
elevation.

Location. A Iocation is a precise point within a site, for example a room within
2 building within a site.

Mandate. The mandate specifies the purpose of the inspection, i.e., what the
site i suspected of doing. In this vsage, a mandate only applies to challenge inspections




whaere there is suspected treaty violations or anomalies. Mandates do not apply to
Touine ingpections.

Mandate-item. A mandate may indicate several suspected viclations, for
example the possesston and manufacture of several precursor chemicals. The mandate
itemn 15 a single item or suspected violation within the overall mandate.

Organization. An organization is either a company or 2 subunit within a
COM Pany.

Path-segment. A path segment is pant of the itinerary for an inspection. The

inspection itinerary includes a number of stops and a path segznent is the segment
between any two of those stops.

Person. Persoa is a supertype that containg the basic information (facts)
common for every perscn. It includes facts such as identifier, name, binth date, and
citizenship. Additional information 13 captured in subtypes based on the one or more
roles the person plays. Examples of these subtypes include inspectors, escorts, esconi-
observers, and inspector-observers,

Point-of-entry. A point-of-entry is the city through which an inspection team
must enter a country. Points-of-entry for each country are specified in the treaty. Points-
of-entry may be related to specific sites to be inspected. For example, New York may be
the point-of-emry for Oak Ridge, and San Francisco the point-of-entry for Sandia.

Process. A process is an activity that may be performed at a locaton.

Region. A region is simply a geographic area defined in some way by & treaty. It
may be a list of countries, parts of countries, or 2 set of boundaries from specific points
or landmarks.

Sample. A sample, e.g., 2 chemical sample, may be taken at any point during
the inspection for further analysis to identify suspected clandestine activity or to confirm
that such activity is pot occanring,

Sito. A site is normally the largest area subject to an inspection under a specific
treaty. Inspecting more than one site is normally considered muitiple inspections. The
main exception is that under CFE, a single inspection of a military unit includes all of the
sites at which that unit is based.

Site-lype. At one level, site type specifies the type of activity at the site, e.g.,
nuclear or chemical. At apother level it may include the status of the site, e.g., shut down
processing for a former chesmical site.

Spacial-facility. Any special facilities that reed 1o be called cut for the site.




Specific-ti-ltem. A specific treaty-litnited item is simply a more precise or
more detailed identification of a fype of item. For example, a TL-item may be fighters,
whereas a Specific-tl-item may be F-15E or F-18. Each type of TL-item (e.g., fighters,
tanks, APCs, or attack helicopters) can have a list of specific treaty-limited items of that

type.

Stop. During the inspection, the inspectors may stop at any point to ask
questions, examine something in more detail, or request a sample. The stop provides
information about this activity.

Stop-comment. Any relevant comment an inspector made during a stop.

Technology. Technology identifies the technology involved in either a type of
equipment or a process found at a site.

Tima. A timestamp used as part of the identifier for a stop.
TL-equipment. See TL-item.

TL-item. A Treaty-Limited Item (TL-item) t5 anty ifem in any way hmited by
the terms of a treaty. These limits may involve the development, production,
deployment, use, retirement, decommissioning, and/or disposal of an ifem. Item is used in
a generic sense and may include any of three subtypes of items — equipment, processes,
or munitions. The TE -items, their limits, and inspection procedures for venfying
compliance are all specified in one or more treaty clauses.

TL-munitions. See TL-item.
TLsprocess. See TL-item.

Treaty. A treaty is an international agreement signed and ratified by 2 group of
participating countries that specifies a set of rules of behavior in certain areas and
possibly sanctions for noncompliance. For example, with arms control treaties, there are
precise definitions of what is being controlied, how it is 10 be controlled, how it may be
disposed of, and how to conduct inspections te venfy a country’s compliance with the
treaty terms. All of these points are defined znd described in detail in specific treaty
clauzes, which are uniquely identified.

Treaty-clause. See Treaty.
Treaty-limit. See TL-item (Treaty-Limited Jtem).

Treaty-site-desc. The treaty-site-description is & document that describes the
general functions, activities, and equipment of the entire site, part of which may not be
covered under the specific treaty. It provides a smore detailed description for functions




and activities of the site covered by the treaty. A site may have many of these
descriptions because they are specific to each treaty under which the site is covered.

Troaty-shte-dgrm. The treaty-site-diagram is a document or map that shows
the general layout (e.g., building outines, roads, and fences) of the entire site, part of
which may not b covered under the specific treaty. It provides a more detailed layout for
that part of the site covered by the treaty. A site may have many of these diagrams
because they are specific to each treaty under which the site is covered.



4. Lessons Learned

Overall the GIS software provided & useful tool for presenting data to help in
conducting on-site inspections. However, during the inspection, data collection tock ame
and limited the speed of the inspecton process. Other data collection methods, sach as
video and audio with ater entry into the database, would have speeded up the inspection
process, but then the data would not have been available until after the inspection. There
15 also 2 major hurdle in data collection and processing to prepare a site for an inspection.
These pre-inspection activities include collecting and reducing the geographic data and
creating, building, and maintaining the necessary databases.

The natural lznguage-based information modeling methodology hetped provide a
better understanding of the inspection process and its data requirements. It also helped
integrate concepts across arms control treaties. There was no difficulty linking the model
results within the GIS context. The major limitation was that the GIS used for the
prototype was implemented asing dBase, which has certain limitatons. These limitations
prevented us from using the database schermna generated directly from the information
modeling tool. However, the information model and the understanding developed during
the modeling process provided the implementers with an effective starting point and
allowed rapid design of the prototype database.

The OSIS model reused and/or built on a number of the objects (e.g., coordinate,
global position, and site) from other data fusion informaticn models. This rense would
increase with 2 more detailed model or with inspections for a different type of treaty. For
example, the CFE treaty would probably have included vehicle types, configurations, and
images from the information mode! for a SAR system.




5. Next Steps

This work can continue along at least two different paths: First, the on-site
inspection aspect of the work could continue to extend and refine the prototype and/or
move in the direction of 2 more complete information system to support on-ite
inspections, preferable in a broad mubiireaty context for both the defensive and offensive
modes, i.e,, repam to, extend, and implement the broader initial model. Howaver, ideally
this sheould be done within the context of a real customer who has specific requirements.
In fact, demonstrations have been provided to a number of potential customers, who have
expressed an interest in the system. Discussions are continuing with these castomers.

Another path would take the work more into the data fusion area This approach
would extend the information modet with specific types of targets and behaviors likely to
be encountered in arms control inspection sifuations, the way they would be perceived by
various types of sensors that could gither be carried in by an inspection team or leftat a
site permanently for long term monitaring. For mote information on this approach, see
SANDS7-0195, Information Integration for Data Fusion, Section 4, “Data Fusion and
Information Modeling Technology for Nonproliferation,” which alse addresses the use of
information modeling technology for cross-treaty and cross-methods synergy.



Appendix:

Complete On-Site Inspection System Information
Model from CASE Tool (PC/IAST)




Date: 57 203 Mode! Betcription in current Language.
Model Hose : 05151 Vertion z 2.403

Elementary Sentence.

A 2-LTR-DOUNTRY-CODE 53 w LABEL TYPE with representotion Character 3D,
A 2-LTR-COUNTRY-COGE may be IDENTIFIER-FOR ot wmoxt one COUNTRY.

An ALLIANCE 35 an OBJECT.
An ALLIANCE wmost be [DENTLFIED-BY exmctly one ALL IANCE-NAME.
Arf ALLIANCE must ba lNCLUDING oo or more COUMTRY 3.

A ALLEANCE-WAME Ex a LABEL TYE with reprezentation Charactar 20.
Anv ALLTAMCE-HAME may ba IDENTLFIER-FOR at most orw ALLTANCE.

A ARALYSIS 15 on ORJECT.
A ANALTSIE maxt be ASSOUTATED-WITH omw or meore TL-1TEM 3.
Afs AMALYSLS magst be DORE-AT exoctly one LOCATION.
AR ANALYSIS st ba DOWE-BY sxactly one QRCANIZATION,
Ay MEALYSIE st bo DONG -DM axacthy onw DATE,
A MEALYSLS munt be DONE-0H exocily one SAMPLE.
An AMALYS[S met be FOR wxpetly one INSPECTOR.
Am AMALYSTS mymt be JOENTIFIED-BY exsetly ona ANALYE[G- [0,
A AHALYSTS gy be PROCUCING exactly one ANALYS[I-RERMNT,
A AMALYSTS must be WITH expotly ome AMALYSIS-TYPE.
Every ANALYS1S

it associated uniguaty with orm combination of

a0 MAALYEIE 1D IDENTIFEER FOR the AMALYSIS

and an ORGARIZATION PERFORMING the ANALVSIS.

A AWALY31S-1D in a LABEL TYPE with representation Mumeric 5.
A MRALYSIS-1D mby be IDEMTIFIER-FOR ory mwitber of AHALYSIS 8.

An ANALYS)S-RERLT §s & LAGEL TYPE with represencation Characeer 30.
An ARALYS1S-RESAT way be PREQUCED-FOR any nusber of AMALYSIS*s,

An ABALYZ215-TTPE is o LABEL TYPE with representation Choracter 340,
An ANALYSIS-TYPE may be FOR any rember of AMALYSIS's.




bata: 57 2/9% Model Dexcription in current Langusps.
Mocel Hame : OIS Versioen + 2.408

Elcmertory Santency.
An ARCMALY is an DEJECT.
Ar: AROMALY mumt bar ASSOCIATED-UITH one or mora TREATY-CLAUSE's.
An AMMALY paxt ba DISOOMERED-EY edactly one PERSDM.
AR AROMALY must b TNCLEGED-IN axactly one 1NSP-FINAL-REPORT,
AR AMOMALY must be SEQUENCFD-BY axsctly one AMOWMALY.SEQ-MER,
Evaly ANMOMALY

ik apgocioted uniguely with one sombination of

an [MSP FEOAL PEPORT LWCLUDIHE the ARCMALY
ard am ANOMALY SEd WBR SEOUEIKE FOR the ANOMALY .

Arr ANOMALY-SEQ-MDR 75 & LABEL TYPE with reprezsntation Numserbc 5.
A AMOWALY-SEQ-WER oy bo SEQUEWCE-FOR any masber of MIOMALY'a,

An AUTROR 12 o LADEL TYPE wlth roprecentation Character 40
Ar AUTHOR may ba WRITER-QF any nember of DOCUMENT 's.

A BUILDING is an DRJECT,
A DUNDING szt be JCENTIFIED-OY causctly ome BUILDIRG-1D.
A BUILDINE may be TUELUOPHG avy pambor of LOCATTONTS.
A BUILGITNG muzt ke WITHIN exoctly orm S]1TE.
Evary BLMLDING

i sustciated unigquely with ote combination of

e S1TE IHCLUDING the BUILDINE
ardd b BUILRING TD SDENTIFIER FOR the BUILDIMG.

A BJILDINGE-TD is a LAREL TYPE with reprecentation Charmcter 30.
A BUILDING- ID may be TBERTIFIER-FOR eny rwnber of BUILDINGT s,

A CITY iz an OQJECT,
A CETY must be IDENTTFIED-BY sxactly one CITY-HANE.
A CITY myst be LOCATED-IH exactly cna COURTRY.
A CITY mey be LDCATION-FOR ot ment ono POINY-OF-ENTRY.
Every CITY

iz azsociated uniquely with ohe combination of

& CITY MAME IDENTIFIER FOR the CITY

and & COUMTRY LOCATTON PO the CITY.

Paqa: 2



bote; 57 253 Model bescription in current Language.
Hocel Wame : 35151 Version = 2.40n

Elementary Sentance.

........................ P P S,

A FFTY-RAME i3 a LABEL TYPE with regressntetion Charecter 30,
A CITY-NANE cwxy b IDENTIFIER-FOR arry musber of CITY %,

A CHTRY-SITE-1D 75 & LABEL TYPE with peprecentation Cheracter 4.

A CHTRY-ZITE-ID owy br IDENTIFIER-FOR mt most cre COUNTRY-SITE.

COMMENT is an CEJECT.

COMMENT wust be DESCRIBED-BY exactly one COMMENT-TEXT.
COMHENT sy be FOR any mumber of STOP-COMMENT 's.

COMMENT muzi be IGENTIFIED-BT exactly one COMMEMT-SEQ-MER.

E - - -

=

A CONMENT-SEQ-NER may ba [DENTIFIER-FOR at moxt ofw CONMENT.

A COMMENT-TENT is o LABEL TYPE with represeniation Character 80.

A COMMENT-TEXT may B DESCRIDING sy rombor of COMMENT *s.

A COMPANY i on CRIJECT.
A COMPANY must be IDENTIFIED-BY ezactly one COMPANY-CODE.
A COMPANY way b HFG-FOR army neasber ¢f EQUIP-INSTANCEs.

A CONPARY-CODE 5 @ LABEL TYPE with representation Chayocter 2.

A COMPANY-CECDE sy Lo JOENTIFIER-FLR &f bUST ore COMPANY,

COORDIMATE is an DBJELT.

E -

A COERDINATE must be PARFIALEY-1D-HT sxactly orm DEGREES.
A COORDIHATE must bee FARTIMLLY-1D-BT sxackly one HINUTES.
Every LODRbINATE
fs aszoclated uniqualy with one coebiration of
& CEGREES FARTIAL 10 FOR tha COORDINATE
ared & KINMAES FARTIAL 19 FOR the COORDHNATE.

COMMENT-SEQ-HER iz & LABEL TYPE with repressntation Mumric &.

CODRDIMATE way De LATITUDE-ANGLE-OF any rumber of GLOBAL-POSITION'S.
COORDFIMATE may be LONGITUDE-AHGLE-OF any numbar of GLDBAL-POSITION's.




Gete; 5r 2493 Model Description In current LEnguage. Fape:
Model Kome @ DE131 Verzion : 2.40n

Elemntary Sanisncs.

A COUNTRY is sn OEJECT.

A CIAMTEY may be CECLARING ony number of INSFECTION-DECLARE™:.
A COUNTRY sy be DOIHG sy runicer of DECLARKATION-LIMET's.

A COUNTEY may be DUAL-CITIZEN-FOR mny nimber of PERSOMN's.

A COUMTEY may be FOR ary mumber of DDUNMTRY-S1FE*s.

A COUMTRY may be FOR ary number of POIMT-OF-EMTRY' 5.

A COMTEY must be IDENTIFIED-BY exactiy ongr 2-LTR- COUNTRY-CODE.
A COUMTEY may ba INCLAODED-IN ary mumber of ALLLAKKCE 5.

A COUNTRY may ba INCLUOED-1N oy runbetr of REGIOM'S.

A COUNTRY may be LOCATION-FOR eny rusber of CiTVs.

A CUMTRY may be LOCATION-OF ary manksr of TREATY-LIMIT's,

A COWNTRY say be OMMER-FOR 2ty rumbeer of TREATY-LINIT 6.

A COUHTRY may be GUNER-DF any nusber of COUNTRY-SITE'S.

A COUMTEY may be RECORD-COUNTRY-OF sy musber of FEREON's.

A COUNTRY way be TARGET-OF wrry mamber of 1NSFECTIOH-DECLARE S,
A CONTRY may be UNDERGOING arry amber of DECLARATION-LIMLT .
A COMTRY aust be WITH exactly one COUMTRY-HAME.

A COMTET-NAME §5 & LABEL TYrE with representaticn Character 8.
A COWTRI-HAME ooy ba FOR ary mumber of COUMTRY s,

A COUNTRY-SITE in oan OBJECT.

A COUMTRY-SITE mast be COVERED-BY o of more TREATY s,

A COUNTRY-SITE a5t ba FDERY[FIED-HY wxactly ona CNTRY-SITE-ID.
A COUNTRY-EITE muazt be TN exactly one COUMTRY,

A CONTRY-SITE ment be CMNED-BY sxactly one COUNTRY .

A DATE is mn GBJECT.
A PATE may be DATE-DECLARED-FOR afry mmber of INSPECTION-DECLARE'S.
A DATE may ba DATE-DONE-TOR any ramber of ANALYSIS's.
A DATE may be TATE-FOR oy mumber of SAWPLE'a.
A DATE may be DAYE-CF-BIRTH-FOR Wiy Dianber of PERSONTE.
A DATE mmy be END-DATE-FOR orry mamber of [MSPECYEON'm.
A DATE wmyy be ENTRY-DATE-FOR ary numbar of 1NSPECTION- DECLAREf=.
A DATE may be UF-EX1¥-FOR ary number of IMSPECT 1OM-DECLARE'S.
A DATE may be UF-ORIGENATION-FOR amy maber of DOCUMENT s,
A DATE mast e FARITIAL-1D-BY axactiy cne DAY-CORE.
A DATE must bar PARTIAL-1D-BY sxactly cne BONTH-OODE,
A DATE mitst b PARTIAL- [D-BY mxactly ore YEAR-DOGE.
A DATE may be STARTIHG-DATE-FOR sny nusber of INSPECTION'S.
Every DATE

is assoctaced uniquely with ore camlnation of

# DAY CX0f PAETIAL 1D FDR the DATE

ond & MONTH CODE PARTIAL TD FOR the CATE
and a YEAR CODE PARTTAL [P FOR the DATE.
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Elsentary Sentence,
A PAY-CODE ix a LABEL TYPE with representstion Character Z.
A TAY=CODE oAy be PARTEAL-ID-FOR ary nunber of DATE's,

A DECLARATIGH-LINIT i3 en OBJECTT.
A DECLARATICM-LIKRIT msC ba BY exactly cne COUNIRY.
A GECLARATION-LIMIT must be DEFIMED-AS mxnctly or NOE-0F-DECLARATION.
A GECLARATION-LEMIT mumt by FOR exactly che COUMTRY.
A DECLARATICH-LIMIT must ba FOR exactly ofw PERIOC-OF-TIME.
A DECLARAT[OM-LIMLT wust be SPECIFIED-FIR axectly ohe TREATY,
Every DECLARATION LIMITY

iz associated mniguely with o cosbination of

& TREATY SPECTFYIHG PAK the DECLARAYION LIMLT

and & DOUIRY UNCERGOINE the DECLARATION LIMIT
ond & COUNYRY DOING ths DECLARATION LIMIT.

A DEGREES 18 a LABEL TYPE wWith representation Humeric 7.
A DEGREES moy be PARVIAL+ID-FOR any rumber of CODRDIMATE's.

A DOCUMENT 15 an DRJECT.
A DDOUMENT must bo ORIGINATED-OM exactiy ome DATE.
A DCOMENT mUSt b PARTIAELT- ID-BT wxoctly one DOCUMENT- [D.
A DOOMENT must by PARTIALLY-ID-BY sxoctly ons VERSION.
A DDOLMENT msy be REPRESENTING at most one TREATT-STTE-DESE.
A DOCUMENT moy be REPREGENTING st moxt one YREATT-SITE-DGRM.
A DOCUMENT must be WITH exncily one DOCUMEAT-TTPE.
A DOGUMENT must be SRITTEN-BY axactly one AUFHOR.
Evary DOCAWENT

is associated yniogmiy with one combination of

a DOCUMENT 10 PARTEAL [G FOR the DOCUMENT

and & VERSJOM FARTIAL 10 FOR the DDCLMENT.

A DOCIMENT~ED i3 & LABEL TYPE with representation Characier 6.
A GOCUMENT-ID sy be PARTIAL-ID-FOR any mumber of DOOUMENT"s.

A OCOMENT-TYPE s & LABEL TYPE with representation Charatter 5.
A DODUNENT-3YFE Moy be FOR oy rumber of DOCLMENT 5.
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Elsmenteiy Sentence.

An EQUIP-IRSTAMCE 2 wi DBJECT.
Ao BRNP-INETAMCE pay be CARREED any rawbar of {HSPECTION-TEM' 5.
An TN P-1HSTANCE ooy be CARRIED-BT ony rumbar of ESCORT-TEAM’S.
An EQUIP- INSTANCE mey be CARRIED-OM arry ramber of ITIFERARY x.
At EQUIP-INETARCE mumk be MPG-BT exoctly ome OOMEANY.
An EQUIP-INSTANCE st be OF-TYPE cxsctly ane HIER-EOUIP-TYPE.
An EQUIP-IHSTANCE must be PARTIALLY-10-BY exactly one SERTAL-MER.
Every EQUIF 1NSTAMHCE

is associnted uniguly with one cobination of

p COMPANY WFG FOR thi EQUIP THSTAMCE

ond o SERIAL WBR PARTIAL 16 FOR the EOEIIF ENSTAMCE.

Aty ESCORT is an DPJEET.

An ESCORT 15 aluwsyn a Wind of PERSON,

An ESCORT way be CHIEF-ESCDRT-FOR sy munber of ESCORY-TEAMY s,
An ESCORT may be ESCORT-FOR orv mmber of S10P's.

An ESCORT miry be FOR oery wumber of LOTATION's.

An ESCORT wiry be OVERHEARING any number of STOP-COMNENT s,

Ary ESCORT must ba PART-OF one or more ESCORT-TEAM's5.

An ESGORT may be TANERG any neober of SANPLE'2.

An ESCORT-OBSERVER 13 an CRJIECT.
An ESCORT-DBSERVER §s alyeyx a kind of PERSON.

An ESCORT-TEAM f3 on DRJECT.

An ESCORT-TEMM mey be CARRYING ony mwumber of EQUIIP-THSTANCEYs.
An ESCORT-TEAM musy be ESCORTING one or more INSPECTION :.

An EZCORT-TEAM must be IDEWTIFIER-EY exnctly one ESCORYT-TEAW- LD
An ESCORT-TEAM punt be INCLUDINE one or more ESCORT's.

An EECORT-TEMK must be INCLUGTNG-A-CHIEF expstly one ESCORT.

An ESCORT-TEAN-1ID is a LABEL ¥YPE with represantestion Charscter 4.
An ESCORT-TEAN- [6 way be IDENTIFIER-FOR Gt wast obe ESCORT-TEAM.

An ESH-REQULREMENT is on DBJECT.

An Efi-REGUIREMENT muay be ASSOCIATED-WiTH oy number of PROCESS's.

An ESH-REXHREEWENT mumt be [OERTEFIED-EY exactly one ESH-REOUIRCMENT-ID.
An ESH-REGUIREMENT nevy be REGULATING ony mtmber of LOCATION*s.
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Elementary Sentance.
An ESH-REQUIREMENT- (D f5 o LAZEL TYPE with representation Character 30.
An ESH-REQUIREMERT - ID may be 1DENTIFIER-FOR at moxt ona ESH- REQUIRERENT,

A FUNCTION is an CBJECT.
A FUNCTION must b IDENTEFIED-BY exectly one FUNCTION-1D.
A FUWCTION may be PERFORMED-AT any ramber of SI76's.

A FLMCTION~ID i& @ LABEL TYPE with repressntation Character &.
A FURLCTION-ID may ba I[DEMTIFIER-FOR at most one RACTION.

A GLOBAL-POSTTION iz an OBJECT.
A GLOBAL-POSITION mwy be COORDIMATES-FOR any vumber of ZITE's.
A GLOBAL-POSIVION must be FOR-LATITIOE expctly one COORGIMAYE.
A GLOBAL-POSITEON must b LATITUDE-DIRECTION sxscily one NESW-CICE.
A GLOBAL-FOSITION ouxt be LONGTIUDE-C1RECT exactly one WESMW-LODE.
A GLOBAL-POSITION swst e LOMEITUDE-FOR smactly ome COORDINATE.
A GLOBAL-POSITION must be WITH-ELEVATION-OF sxactly ore L INEAR-DIMENSION.
Evary GLOEAL POEITION
15 associated uhiguely with one combinathon of
2 COGRDINATE LATITUDE ANGLE OF the GLOBAL FRSITION
ancd & NESY CODE LATITUDE DIRECTI(OH the SLOBAL POSITION
and @ COORPIMATE LONGITUDE AMGLE OF tha GLDBAL POSITIN
and @ MESY CODE LDMGITUDE DIFECT the GLOBAL POSITION.

A BIER-EOF-TYFE-DESL iz & LABEL TYPE with representathon Character 0.
BIER-ECP+TYFE-DESC way be RESCRIBINE shy rimber of BIER-EQUIP-TYPE s.

-

HIER-EQIP-TYPE 5 mn CHOECT.

BIER-EQULF-TYFE must ba DESCRIGED-BY sxactly one HIER-EWF-TYPE-DESC.
HI1ER-EQUEF-TYFE must ba IDENTIFIED-BT sxactly one HIER-EQUIF-TYFE-1D.
H1ER-EQUEF-TVPE by be INCORPORATING ary rawber of TECAMDLOGY'Ss.
HEER=ERAI[F~TYPE may be TYPE-QF ary number of SUTP-1NSTAMCE *s.
MIER-FOUIF-TYFE may be USED-FOR any nunber of PROCESS s,

> > > =

F

SIER-EQULF-TYPE-10 is a LABEL TYPE with representation Charecter 6.
A BIER-EQUIP-TYPE-ID may ba IDEMTIFLER-FOR at mcxt one HIER-EQLN P-TYFE.
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Elemantary Sentencs,

An INSP-FIRAL -REPORT iz an DRJECT.

An ENSP-FIRAL -FEPORT may ba (HCLUDIKNG any rumber of ANOMALY'S.
AR [NEP-FIKAL -REPDRT migt b RESLAT-OF exactly ome THEPECTION.

AR PNSPCT-DECL-SEQ=NBR §2 a LABEL TYPE with repressntation Mmeric &.
[RSPCT-DCL -SFQ-MAR Moy be PARTIAL-1D=FOR aiw miber of TASPECTIONYS.

5

INERCT¥-TYP-DESC it m EABEE TYFE with representation Character BO.
INSFCTR-TYP-DESC may be DESCRIBING oriy number of INSPECTTON'S.

INSFECT-DECLARE~ID iz 8 LABEL TYPE with reprasentation Character 8.
INSPECT-DECLARE-TD may be IDENTIFIER-FOR at most one [THSPECT [OH-DECLARE .

INSPECT-TYPE-DESC ix 3 LMBEL TYPE with reprezsntation Charsctsr BO.
[NSPECT-TYPE-DESC mey be DESCRIPTION-FOR ary numbar of IMSPECTTON-TYPE's.

INEPECTABLE-AREA iz an DBJECT.

[RSPECTABLE-AREA must b IDENTIFIED-BY exsctly ore OBJ-WERLFY-ID.
INSPECTABLE-AREA raty be LOCATION-OF ary mumbar of [WSPECTAELE-ORG's.
INSPECTABLE-AREA may b REVIEWED-BY ary mumber of [NSPECTION's.
INSPECTABLE-AREA must be THRU sxactly ore POINT-OF-ENTRY.

INSPECTABL E-ORE 13 =n OBIECT.

IMEPECTABLE-ORE wust ba [DEMTIFIED-BY extctly one IMSPECTABLE-ORG-ED.
THEPECTABLE-ORE wust be LOCATED-IK one or more IMSPECTAELE-AREAFG.
IMEPECTABLE-ODRE wust be LOCATED-SITE c¢re or bore S1TEY%.

INSPECTABLE-ORG-TD 75 3 LABEL TYPE with repres=ntation Nomeric 5.
TMSPECTABLE ~DRG-1hr may bax IDENTIFIER-FOR at most o [NSFECTAELE-ORG.

55 55%5% $33¥53 §¥3 ¥F ¥:



Pete; 5f 2793 Nodel Description in current Largusos. Pagu: ¥
Hoce! Home : 0S151 Version : 2.40a

INSPECTION is on DBECT.

INEPECTION must be ALLOWED-BY edpctiy ome TREATY.

INSFECTION must be DONSESTS-OF one or pore INSPECTION-TYPE's.
IMSFECTION must ber DOWERED-BY exnctly orwe INSPECTION-DECLARE.
[NSPECTION wust b DESCRIBED-BY sxactly one [MSPCTM-TYP-DESC.
INSFECTION must be EKDED-OW exectly one DATE.
INSPECTION wust b ESCORTED-BY cxmctly one ESCORT-TEAM.
INSFECTION wust be FOR exactly one INSRECTABLE-AREA.
INSPECTION must bar |DEMTIFTED-BY exactly one [NSPECTION- (D
TESPECTION must ba |JHCLUDTAG one or more [TINERARY'S.
THSPECTION must b PARTIALLY-LD-BY exectly ore INSPCT-DCL-SEQ-WAR.
THSFECTiON may be RESULTING- IN at oost on 1WSP-FINAL-REPORY .
An ENSPECTION mxy be SOURCE-FOR any muber of SAMPLE's,
An ENSPECTION must be STARTED-ON eaactly one DATE.

Every INSPECTLOW

is essociated iniquety with one cowbination of

an INSFECTION DECLAKE CCVERING the INSFECTION
st on INSFECT DCL SER NER PARTIAL ID FOR the INSPECTION,

ESTEETETTE

55

[NSFECTION-DECLARE 5 an OSJECT.

INSFECTION-DECLARE must be COVERED-8Y mxactly fomer WREATY.
EXSPECTION-DECLARE may be COVERIMG ony wamber of INSPECTIONS,
[MSFECTION-DECLARE must be DECLARED-BY &xactly onc COUNTRY.
[NSPECTION-DECLARE muzt be DECLARED-ON exactly one COLNTRY.
EREPECTION-DECLARE szt be DECLARED-OM exactly oo DATE.
ENSPECTION-DECLARE wmay ba DECLARED-URDER ary number of MANDATE's,
[NSPECTION-DECLARE mmt b ERTERING-CITY-DN exactly one DATE.
ENSFECTION-DECLARE must be EXITING-C1TT-O0H seacitly one DATE.
ENSPECTION-DECLAKE must be FOR-ERTRT-AT sxacily onw FOTAT-ODF-ENTRY.
[RSPECTION-DECLARE must be |BENTIFIED-BY sxmctly ome INSPECT-CECLARE-1D.
FNSPECTION-DECLARE must be FERFORMED-BY exactly onwr 1HSPECT10M-TEAM.

EEE 558555555 %

INSPECTION-ID is B LAREL TTPE with representation Character 6.
INSPECTION-1D may e TEENTIF1EE-FOR 8T mostt one TNSPECTION.

5

EMSPECTION+TEAM 15 &n CBJECT.

JHSPECTION-TEAM mary be TARRYING any rumbar of EQUIFP- INSTANCE's.
FMSPECTLON-TEAM sust be CONPOSED-CGF ofe of mire 1THSPECIDR’Z.
TMSPECTHON -TEAM must be BAS-UHIEF exactly one INMSEPECTOR.
FHSPECTION-TEAM mugt be IDENT]FITR-BY exactly one IMSFECTION-TEAM-ID.
TNSPECTION-TEAM mey be 1HCLUDLEG oy rmesber of EWSPECTOR-DESERVER'S.
JUSPECTION-TEAM WUST be FERFORMING One Or mors [NSPECTION-DECLARE's.

EEETEZESR
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Elementary Sentence.
IMSPECTICH-TEAM-ID f5 a LABEL TYPE with represantation Charatter .
INSFECT I0M-TEAM-1D sy be 1DENTIFIER-FOR at most o LNSPECT1ON-TEM.

INSPECTICN-TYPE ix an DBJECT.

LHSPECTIOM-TYRE fmy b ALLOMED-BY any rumbar of TREATY-CLAUSE'S.
INSFECT10M-TYPE My be CHECKED~FOR mny nunber of TREATT-LIMIT'S.
INSPFECTION-TWPE must be DESCRIEBED-HY wxactly one [NSPECT-TTRE-DESC.
IRSPECTION-TY¥PE st be IDENTIFLED-BY sxactly one INSPECTLON-TYPE-1D.
INSPECTION-TYPE Mmy De USED-FOR mny nuoher of INSPECTLON's.

INSPECTION-TYPE-TD i% u LABEL TY#E with reprecenration Numeric 5.
INSPECT10M-TYPE-ID moy b= JIDERTIFIER-FOR 2t moxt ona §MSPECTICN-TYPE.

IMSPECTOR tx an OGJECT.

INSPECTOR ix aluayr » kind of FERSON,

INSPECTOR ooy be CHIEF-FOR any rumsber of INSPECT [DM-TEAM’Z.
INSPECTOR must b MAKING ore or mare STCP-COMMENT'S,
INSPECTOR mxy be MEMBER-OF any rumboer of INSPECTION-TEAM’S.
INSPECTOR may be BEQUESTING any nuabor of SANPLE R,
INSPECTOR may be REQUESTOR-FOR ony mimber of ANALYSIS g,

INSPECTOR-QUSERVER jx an OEJECT,
INSPECTDR-HSERVER iz atways a kind of FERSON.
INSPECTOR-CHEERVER munt be ASSOCIATED-WITH one oF Dosa SHSPECT IOW-TEAN's.

F58 535555 %F 3% 555%%F5 §3

ITEN-DEST ix & LAHEL TYFE wilth rapresentation Character BD.
iTEM-DEELC may ba DESCRIFTEON-FOR sy numbac of Ti-1TEM/s.

5E

ITINERART 1= an OBIECT.

TTINERARY wint b ASSDUIATED-WITH setactly one IMSPECTION.
1TENERARY miry ba CARRYING oy mumbar of ECUIP-INSTARCE' 5.
1TINERARY mue:t b [DEMTEFIED-BY axacely ome ITIMERARY-SER-MER.
ITINERARY must b [SCHUBING orw or mors PERLSTNCY.

ITINERARY muct be STOPS-AT one or more SF0P*3,

Evary ©[TINERARY

ig ssgociated uniguely with one combination of

an LESPECTION [RCIDENE the ITINERARY

555555
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Elsnauntary Sedtaidd,

B L L e e e ey I L]

&nd gn ITINERARY SEO NBR 1DEMTIFIER FOR the ITIMERARY.

An ITINERART-SEQ-WBR fe & LAGEL TYPE with reprauentstlon Maseric §.
A 1TINERARY -SEQ-WBR mey be IDEWTLFIER-FOR ony number of ITIRERARY:.

A LD-INIT iz » LABEL IYPE with representation Chacscter B.
A LD-NIT moy be UN1TS-O0F ooy member of EINEAR -DIHENSION's.

A LD-VALUE i3 m LABEL TVPE with representation Numeric T.
A LD-VALUE moy ke WALUE-OF sy mumber of LINEAR-DTHENEION's.

A LINEAR-DIMENSION ig s OBJECT,
A LINEAR-DIMENSTOR mey be ELEVATION-FOR sny nunber of GLOEAL-POSIFLON z.
A LIMEAR-DIMENSTON must be TH-UMITS exsctly one LO-UMIT.
A LIMEAR-DIMENSTON must be VALUE exact!ly one LD-VALIE.
Every LINEAR DIMEHSION

13 associsted uniquely with one coshination of

a Lp WKET LRITS OF the LINEAR DIMENSION
end © LD VALUE VALUE OF the L1NEAR DEMENSION,

LOCATION & en CHJECT.

LOCATION may be ALDHG ary vimbac of PATH-SRGMENT f2.

LOCATION oay ba CONTATNING ary ronber of SPECIAL-FACILITY 5.
LOCATION mey Ba FOR any nuchar of SAMPLE's.

LOCATION owy Do FORL any ranber of STOP'a.

LOCATION wust be IDENTIFIED-BY exactly one LOCATIOM-ID.
LOCATION wmy be INCLUDED-IR wt moni e BUTLDING.,

LOCATION mey be LOCATION-OF nry rumber of AMALYZIS 2.

A LOCATION must be OWMED-BY exactly one CRGAMIZATION.

A LOCATION may De REGQILATED-EY sny rumber of ESH-REQUIRENENT's.
A LOCATION wt e RELATED-TO wxectly onm SE2E.

A LDCATION way be WITH any musber of ESCORT 5.

E I I R R S )

A LOCATION-ID iz & LABEL TYPE with representation Character d.
A LOCAT[OW- L0 may be IDERTIFIER-FOR At magt wos LOCATION,
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Elemntary Sen{ence,

A MANDATE {5 mn ORJECT.

A HAMDATE must be FOR saactly one [NSFECTION-DECLARE.
A MANDATE must be 1IDENTTFIED-BY exactly onw WAMDATE- IR,
A NANDATE may be INCLUDES any rumber of MAMDATE- ITEM's.

A MANDATE=1D iz m LABEL TYPE with reprasemtation Bumeric 5.
A BAMDATE-ID moy be IDENTEFIER-FOR ot mOST onge MANDATE.

A MAKDATE-ITEM iz an DEJECT.
A MANDATE-ITEM must bx TOR axactly one WAMDATE.
A WANDATE=TTEN muzt be PARTIALLY- I-BY exzcily one MANDATE-SEQ-NBAR.
A PANDATE=1TEM must be UNIER exactiy one TREATY-LIMIT.
Every MAMOATE [TEM

iz associnted uniqualy with one combination of

3 MAMDATE [NCLUDES the MAKDARTE 1TEM

and & MANDATE SEQ MBR FAETIAL 1D FOR the MANDATE §7EM.

A MANDATE-SEQ-NER §5 3 LABEL TYPE with representacion Mmer{c 5.
A MANCATE=SEQ-NER tew be PARTIAL-JD~FOR oy mmber of MANDATE-)TEM'e,

A MIWTES i3 a LABEL TYPE with representation mmeric 7.
A MIWTEF may ba PARTSAL-1D-FOR oy musber of CODRDIMATE-S.

A MOMTH-LODE is 3 LMBEL TYPE with representatiom Charsctar 2.
A MONTR-CODE nay be PARTIAL-ID-FOR arry number of DATE's.

A MAME 13 & LABEL TYPE with representaiion Cheracter 50,
A BAME may be FOR any ranbar of PERZDM %,

A MER-OF-DECLARATION fs a LABEL 7TPE with representation Binary integer 2.
A NBR-QF-DECLARATION may be FOR any number of DECLARATION-LINIT 3.
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Elementary Sentendce.

A HESW-0ODE iz a LABEL TYPE with seprezentstion Character 1.

A MESH-CODE may ba LATLTUOE-DIRECTION sny rnumbar of GLOBAL-PASITION'S.
A HESW-COBE moy be LOME]TAWGE-DIRECT ary rumber of GLOEAL-POSITEON’G.

An DBJ-VERIFY-1D s a LABEL TYPE with representation Character &,
An DRJ-VERTFY-1D may ba FOENTIFIER-FOR at most one INSPECTABLE-ARER.

An GRGANIZATION 78 sn O1JTCT.

An GRCAMIZATION mast be tOENTIFIED-BY exnctly one DRGAMIZATION-TD.
An ORGANIZATION may be OWMED-EY ary punbar of SITE's.

An CRGAMIZATION moy be OWMMING vy rmber of LOCATIONg,

An ORGANIZATION may be PERFORMING ony rumber of ARALYEISFs,

An DRCAMIZATION-1D is n LADEL TTFE with representation Cherecter 4.
ben DRGANIZATICH-1D moy D= IDENTEFIER-FOR wf mogt cive DRSANIZATION.

h PASSPORT-KBR i3 a LABEL TYPE with representation Charscter 6.
h FASSPORT-NBR moy be CiVER-TO oy nunber of FERSON's,

A FATH-SEGMENT = an QBJECT,
A PATN-SEGMENT oust be ENDING-FOINT-TOR exectly one $TOF.
A PATH-SEGHENT may be GOTRG-BT any rupbrr of LOCATION's,
A PATH-SEGHENT must be STARTENG-POINT-FOR axactly ona STOP,
Every PATH TECMERT
i pszociated uniquely with orw combinatien of
o STOF STARTS AT the FATH SEGHENT
and » STOP ENRZ AT the DATH SECMENT.

A PCRICOD-OF-TIME im » LAPEL TYPE with representation Humeric b,
A PERIDG-OF -TINE mesy b FOR-COURTING »ryr nudlcer of DECLARATICH-LIRIT' 3.

A PERTM iy an CBJECT.
A PERSOM musk be ASSOCTATER-WITH exactly one HAME,
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Elamentary Semtencs.

A PERSDH wunt be HORM-ON sxostly one DATE.

A PERSON munt be CITIZEN=DF expetly one CORMYEY.

A PERSON may e COMMANGER-FCR sty nmiber of SITE's.

A FERSON miry be DISCOVERING any rumber af ANOMALY'g,

A PERSOH may ba DUAL-CIYIZEN-NITH sy number of COUNTRY's.
A FERSON murt be GIVEM axactly one PASSPORT-ABR.

A PERSON may be GOING-ON vy rembarr of ETIMERARY €.

A PERSONH must be IDENTIFIED-EY sxactly one PERSOM-ID.

A PERSON+1D 1z 5 LABEL TYPE with repregentation Charpeter &,
A PERSON-ID may ba IDENTIFIER-FOR 3t mwost one PERSOM.

A POINT-Of-ENTRY gz on DBJECT.

A POINT+0F-EMTRY may be ENTRY-POINT-FOR any rumbsr of INSPECT[ON-DECTARE"S.
A FRINT-OF-ERTRY sy be FOR povy munbber of INSPECTARLEAREATS.

A FDINT+QF-EXTRY must be TN oxmtly dte CITY.

A POINT-OF-ENTRY mist b TN exactly one COUNTRY.

A FOINT-0F-ENTRY may be SPECIFIED-BY niry ruiber of TREATY 2,

A& FROCEES §¢ on DBJECT,

A FROCESS mut be DESCRIBED-BY exactly one PROCESS-DESE.

A PROCESS it Ha 1DENT1FIEL-BYT axactly one PROCELS-1D,

A PROCERS wey bé EEQULATED-RY ofy numbar of ESH-RELITREMENT 'z
A PROCESE mary Be REGUIRES amy mimbed of TECHHOLOGYY&.

A PROCESS way be USING any meaber of HIER-EQUIP-TYFE's.

A PROGCESS-DESE i & LABEL TYPE wmith reprexentation Cheracter B,
A PAOESS-DESE way be DESCRYBING any runber of PROCESS 5.

A PROLESS-ID 1o w LABEL YYPE with representation Character &.
A PROCESS-TD wway be IDEMTIFIER-FOR ot mort one PROCESS.

A REGION is an DBJELT.

A REGION may be ASSOCTATED-WITH woy casibed of TREATY-LIRIT® .
A REGION must be IDENTIFIED-BY exactly ofe REGI1ON-TODE.

A REGION murt be INCEADING one or ore COUNTRY ',

A REGION aust bee KNOWN-BY misetly one RECEON-NAME.
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Elmesrtary Senfence,
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A REGION-CODE 13 a LABEL TWE with repressntacion Wumeric 5.
A REGION-CODE may bw IDENTIFIER-FOR at most onwr REGION.

A REGICH-MAME iz & {ABEL TYPE with repressntation Cheracter BO.
A RESION-NAME may Br FOR by muxber of REGION'Z,

A SAMFLE is an OBJECT.

A EAWPLE must ba IDENT[F1ED-8Y sxactly one SAMPLE-1D,
A SAWPLE nust be REQUESTED-BY exectiy one INSPECTOR.
A SAMPLE @5t be TAKEN+AT exaftly one LOCATION.

A SHMPLE wust De TAXEN-BY exoctly one ESCORT,

A SAMPLE w1 ba TAKEN-DURING exactly orw INSPECTION.
A SAMPLE must be TAKEM-OM exactly one DWTE.

A SANPLE may be TESTED-EY amy rember of ARALYSIS's,

A SAMPLE-ID iz 3 LABEL TYPE With rsprezantation mumeric 5.
A SANPLE-ID may be 1DENTIFLER-FER at most one SAMPLE.

A SERIAL-NBR i3 a LABEL TYPE with representation Character &.

A SERIAL-MER oy be PARTIAL-10~-FOR ony munber of EXUUERP-IMSTAMCE'S.

A SLTE i% an DBJECT.

A SITE is atuweys & kind of [NSPECTABLE-AREA.

A SI[TE mst be ASSOCIATED-WITH exacily one SETE-TYFE.

A SLTE must ba ASSOCIATED-HITH exactly one TREATY-S1TE-DESC.

A SITE sy be ASSOCIAFEL-NITH ary mumber of TREATY-SITE-DGRM &,
A SETE mmt be COMMARDED=BY Aty one PERSON.

A S{TE mst b= COVERED-BY one or more TREATY S,

A SITE st be DESCRIBED-BY wxactly ome SITE-DESC.

A SEFTE must be IDENTIFLED-BY exacily one SITE-1D.

A 2ITE mev D= INCLUDING any mamber of BUTLDING' 4.

A SITE must ba LOC-AT-COORD IMATES sxactly coe GLOBAL-POSITION.
A SNTE may b LOCAT[OM-FQR ayw rumbar of INSFECTABLE-DRG S,

A SETE musT be DWMER+OF exactly one ORGANIZATION.

A SITE moy be PERFORMING any nomber of FUMCTION'S.

A %1TE may be UMDER any mumbat of TREATY-LIMIT x.

Page; 13
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Elementary Sentsnct.

A SITE-DESC 15 & LABEL TYPE with repressntation charactes 34.
A SITE-DESC may be DESCRIPTION-FOR any ramber of S517E 4.

A SITE-ID i3 m LABEL TVFE wWith repressntation Character &.
SITE-ID wwy be IPENTIFLER-FOR at most ohe SITE,

»

SITE-TYPE i3 »n OBJECT.

$iTE-TYPE musT be DESCRIBED-BY exactly one STTE-TYPE-DESC.
S1TE-TYPE mey be FOR any rumber of SITE's,

SiTE-TYPE must be IDENFLFIEG-BY #xactly one S[TE-TYPE-ID,
S{TE-TYPE moy be UNDER any mumber of TREATT’s,

SITE-TYPE rmy be UMDER any nusber of TREATY-LINIT 5.

=R = B »

A SITE+TYPE-DESC 15 & LASEL TYPE with repressntation Characier 8.
A SITE<TYFE-DESL oy be DESCRIBING any rumber of S1TE-TVPE'S,

A SITE+TYFE~ID is & LABEL TYFE with repressntation Humeric 3,
A SITE-TYFE«ID way be IDENTIFIER-FOR at most ore SITE-TTPE.

A SIZE Ix & LABEL TYPE with reprasentation Mumeric &.
A S[ZE oay ba FOR any nuebar of LOCATION*3.

A SPEC-FACILITY-ID i= & LABEL TTFE with representation Character &
A SPEC-FACILITY-iD may by IDENTIFIER-FOR 2T mist one SFECTAL-FACILITY.

A SPECIAL-FACILIFY i5 mn DEJECT.
A SFECIAL-FACILITY mgi B IDENTIFIER-BY exactly o SFEC-FACILETY-ID.
A SPECIAL-FACILITY jmy b LOCATED-AT any nember of LOCATiON'S.
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Elementary Sentensep.
A SFECIFIC-TL-ITEM iz an DBJECT.
A SPECTFIC-TL-1TEM must ba COMPOSENG axactly one TL-ITEM.

A SPECIFIC-TL~-ITEM munt be [DENTIFIED-BY exaftly ohe SFECTFIC-TL-ITM-ID.

A BFECIFIC-TL-{TH-ID iz & LABEL TYPE with representstion Mumeric 5.

-

STOP iz an OBJECT.
STOF must be AT exactly one LOCATION.
STOF mey be ENDE-AT sy mmber of PATH-SEGMENT z.
STOF must be ESCORFED-BY one or more ESCIMT':,
ETOF must be IDENTIFIER-BY sxmctly ome STOP-SEQ-RBR.
ETOF moy be NOTICED-1K amy number of STOP-COMMERT'c.
STOP must be OCCURRED-AT exactiy one TIME.
STOR oay be STARTS-AT any number of PATH-SEGMENT'z.
5T0P ouct be STOP-FOR exacily ona ITINERARY.
Ewery ST0P

iz azzociatad uniquely with cre combination of

an JTIRERARY STOPS AT the STOP

and a STOP SEG KBR IDENTIFIER FOR the STOR.

0 o o o 3

A STOP-COMMENT fs an DRJECY.
A STOP-COMMEWT muct ba CONYAINS wxactly ome CORMENT .
A STOP-COMMENT muct ba DOCUMEMTATIAN-FOR exactly ona STOP.
A STOP-COMMENT muosy ba MADE-UY aisctly one [NSPECTOR.
A STOP-COMMENT wary be OWVERHEARD-BY amy rumber of ESCORTfs.
Every STOP COMMENT

is ssociated uniguely with one coshination of

» DOMHENT FOR the STOP COMMEMT

and = STOP HOTLCED 1H the STOR (ODMMENT
and an TKSPECTOR MAKYNG the STOP COMMENT,

A STOF-SEQ-HBR i3 a LABEL T¥PE with representatizn dameric 6.
A ETOF-SEQ-MBR may be IDEMTIFLER-FOR ary mumber of STORfa_

b TECRNOLOGY s wey DBJECT,

A TELHHOLOGY st bk TDEMTIFIED-EY axactly one TECHNWOLOGY-TD,

A TECHHOLOGY wiry e 1HCORPORATED-EY ary nwrber of HIER-EQUTE-TYME-3.
A TECHMOLOGY dwary be REQUIREMENT-FOR any ramber of PROCESS s,

SPECIFIC-TL-ITM-1D may be IDENTIFIER-FOR a3t most one SPECIFIC-TL-1TEM.
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Elementary Sentence.

A TECHROLDGY-1b i3 & LABEL TYPE with representetion Character 6.

A

TECHNWLDGY-I0 may be [DENTIFLIER-FOR &t most ors TECHWOLOGY.

A TIME is an DBJECT.

A
A

=

e S 3= = D e

TIRE wncst b IDENTIFEED-BY mxsctly o TIME-STARP.
TIKE mexy be QF-DCCLMREWCE-FOR Sryr rumbar of 5TOPCy,

TIME-STAMF i3 a LABEL TYPE with representation Numeric é.
TIME-STANF may be [GEMTIFIER-FOR at most ome TIME.

TL-EQUIPHENT iz on OBJELT.
TL-EQUIFMENT iz slways a Kind of TL-ITEM.

TL-ITEM is mn OBJECY.

TL-ITEM may be ASSOCIATION-WITH arny runbar of ANALYS)S*s.
TL-1TEM may t= COMPUSED-OF any masber of SPECIFIC-TL-ITEM's.
TL-1TEM must bar DESTRIBED-BY sxactly cne ITEM-DESC.

TL-1TEM must b [DENTIFMED-BT execify one FL-1TEK-ID.
TL-1TEM may be JTEM-FOR any mumber of TREAFT-LiH1T's.

A TL-1TEM-1R i3 & LABEL T7HE with representatlon superic 5.
A TL-TTEM-IC may ba JTDENTIFIER-FOR ot most one TL-T1TEM,

A TL-MEMITLON s an OBJECT.
A TL-MMITION is always a kind of TL-1TEN.

A TL-PRUCESS is an UBJECT.
A TL-PROCESS is always @ kind of TL-1TEM.

A TREATY §s an OBJECT.

Pege: 18
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Eleoentary Sentence.

A TREATY must ba CINZISTING-OF uwhwr or s TREATY-CLAUSE 3.
A TREATY waiy be COVERING 4y ruicher of CDUNTRY-S[TETS,

A TREATY woy be COVERING wryy number of INSPECTIOM-DECLARE 1,
A TREATY pioy be COVERING arwy mmber of Z1TE‘z.

TREATY must be IDENTIFIED-BY exactly one TREATY-1D.

TREATY moy bw RELATED-TL sny mumber of SITE-TYPE's.

TREATY may bw SPECIFIES any rumber of POINT-OF-ENTRY":.
TREATY moy be SPECIFYING-AN eny number of INSPECTION's.
TREATY owy b SPEC] FYING-MAX any numbar of GECLARATEION-LIMIT =,
TREATY may bw WITH any rumber of TREATY-ST7E-DGRM’s,

o b= 3 3 3 3

A TREATY-CLAUGE 1= an OBJECT.
A TREATY-CLAUSE may ba ALLOVINEG sry rusher of ITMSPECTION-TYPE':.
A TREATY-CLAUSE must be CONTAIMING exactiy orm TREATY-CLAUSE-TEXT,
A TREATY-CLAUSE mipst ba INCLLDED-IN wxactly one FREATY.
A TREATY-CLALMSE must be PARTIALLY-ID-BY exactly one TREATY-CLAUSE~ID.
A TREATY-CLAUSE may b+ RELATED-TO oty rimber of ANOMALY 5.
A TREATY-CLALUEE may be SFECIFYING sy rumber of TREATY-LIMIT'S,
Every TREATY CLAUSE

is associnted uniquely vith one cosbination of

a TREATY COMSISTING OF the TREATY CLAUSE

and » TREATY CLAUSE 1D PARTIAL ID FOR the TREATY CLAUSE.

A TREATY-CLAUEE-TD ¥z & LABEL TYFE with representation Bimary integer 5.
A TREATY-CLAUSE-ID may be PARTIAL-1D-FOR ony nember of TREATY-CLADSE'S,

A TREATY-CLALKE-TEXT is o LABEL TYFE with reprssentation Character £0.
A TREATY-CLALISE-TEXT may be WRITTEN-FOR wry rmber of TREATY-CLAUSE'S.

A TREATY-1D is & LABEL TYFE with represemiation Character é.
A TREATY-]D may be IDENTIFIER-FOR at most one TREATY.

A TREATY-LIMST i5 an OBJECT.

A TREATY-LIMIT may be CHECKED-BY any rumber of INSPECTION-TYPE's.
A TREATY-LIRIT mey be DECLARING any rumbur of WANDATE-ITEM's.

A FREATY-LIMIT must be DECLAKTRG exsctiy o TREATY-LIMIT-4TY.

A TREATY-LIMIT may be FOR eny number of SETETS.

A TREATY-LIWIT may be FOR at mo=t orm 51TE-TYPE.

A TREATT-LIMIT mut be FOR exaciiy one TL+ITEM.

A TREATY-LIMIT moy be FOR-CMMER 3t inost one COUNTRY,
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Efewaniary Santos,

A& TREATY-LEIMIT may be [N at wost cne COUNTRY.

A TREATY-LIMIT wmay be [N at moat ons RESION.
A TREATY-LIMIT werct be SPECIFIED-1N exmcitly one TREATY-CLAUSE.
Every TREATY LIMIT

is associated uniquely with one corbination of

a TREATY CLAUSE SPECIFYING the TREATY LINIT

and a TL ITEM ITEWM FOR the TREATY LIKET.

A TREATY-LINIT-QFY #x a LABEL TYPFE with representation Humeric 3.
A TREATY-LINIT-GIY may be DECLAREL-UWDER aryy rumber of TREATY-LIN[Tfs.

A TREATY-STTE-PESC §s an QBJECT.
A TREATY -517E-DESC st be DESTRIBED-FOR eactly one SITE.
A TEEATY-SITE-DESC et be REPRESENTED-IN ore or mare DOCUMENT’s.

& TREATY-SITE-DGRH i3 on OEJECT.
A TREAFY-SITE-DERM st ba FOR exactiy one TREATY.
A TREATY -] TE-DCRM must be RELATED-TO wxsctly one SLTE.
A TREATY-SITE-HGRN must be REPRESENTED-IN axactly one DOCUMENT,
Evary TREATY SITE DCRM

is assoeiated uniquely with one combiration of

a TREATY WiTH the TREATY S1TE DSRM -

and & S[TE ASSOCTATED WITE the TREATY SITE DalN_

A VERSION i5 a LABEL TYFE with reprasentation Charmcter 5.
A VERSION may D¢ FARTIAL-ID-FOR ony number of DOCUMENT 5.

A YEAR-CODE 1z & LABEL TYPE with repressntaticn Charscter 2,
A YTEAR-CODE mavy Ewn PARTIAL-ID-FOR ary number of DATE*s.
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