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The Terminal Access Frocedures (TAP) subsystem is one of five
subsystems encompassing the Transparent Integrated Intelligence Network
(TIIN). The goal of the TIIN is tc develop a system capable of providing
to the intelligence analyst transparent access to a number of diverse data
bases. The goal of the TAP subsystem is to develop the interface from TIIN
users to the system. TIIN users fall into two groups: Analysts and data
base administrators. Analysts are those using the TIIN as an information
source whereas data base administrators are responsible for maintaining
the currency and integrity of the TIIN data sources and data sinks. The
TIIN/TAP processors developed for use by the analyst include the Analyst
Aids Processor and the Query Language Processor. The Analyst Aids
Processor is used in the process of query refinement. From broad based
subject categories the analyst is able to pinpoint specific element names
to be used in the query. The Query Language Processor is then used to
submit the query. The TIIN/TAP processors developed for use by the data
base administrator include the User Data Description Processor and the Host
Data Description Processor. The User Data Description Processor is used to
perform maintenance on the User NAD. Similarily, the Host Data Descriptiom
Processor is used to perform maintenance on the Host NAD.

The first task undertaken was an evaluation, and where necessary
modification was made of the Network Access Directory (NAD). The NAD is
the repository of information required by the TIIN modules concerning
location, content, and structure of network data bases. Individual
versions of the NAD are maintained at each host and user node. A single
Host NAD defines that portion of a particular host data base which is to
be made part of the network data base. A user NAD defines that portion
of the network data base which is accessible from the user node. This
portion may vary from user node to user node depending on the requirements
of users at each node as well as the processing capabilites available
at each node. A detailed description of the structure and content of both
the Host NAD and the User NAD is contained in Section II of the Final
Technical Report.

After evaluating and modifying both the Host and User NAD, processors
were developed to construct and maintain them. The Host Data Description
Processor is used by the host data base administrator to build the Host
NAD. The User Data Description Processor is used by the user data base
administrator to build the User NAD. Each of these processors runs in
the interactive mode with their respective data base administrators.

Both processors are password protected to avoid alteration of any NAD

by anyone other than an authorized data base administrator. Both pro-
cessors also seek to maintain the integrity of the NAD by prohibiting the
data base administrator from performing certain functions until all pre-
requisite functions are performed.

The Analyst Aids Processor was developed to enable the TIIN analyst
to see descriptions of network data base contents. These descriptions are
contained in each User NAD. They are used by the analyst to formulate his
ideas into specific queries. At the highest level he is able to display
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lists of general subject information from which specific subjects of
interest are chosen. For each selected subject a list of files relevant

to that subject may be displayed. From this list the analyst may select
particular files of interest. For each of these files a description of

the file is generated. The option also exists to display all of the file's
member elements. The analyst is now ready to formulate a query or a series
of queries.

The format for submitting a query is the Transparency Examples Lang-
uvage (TEL). It has been developed as an example of a standard query
language. No knowledge of the location of data within the network is
needed to submit a query. the TEL query language is designed around the
Data Request Intermediate Form (DRIF) developed during the TIIN/QIP effort.
DRIF is the internal query representation. Several nice features have
been incorporated into the query language. One of these features is the
incorporation of both a host selection phrase and a file selection phrase
into the language. The host selection phrase is used to select a particu-
lar host data base towards which the query will be directed. The file
selection phrase selects a particular data file. Both of these phrases
are optional and if omitted the selection of a target data base and file
will automatically be made by TIIN. Another feature is the capability
to use either standard element names or locally defined user element
names in the query. This allows a familiar set of element names to be
used at each TIIN site. A third capability is provided by the responses
phrase. It enables the analyst to limit the amount of output returned in
response to his query. The Query Language Processor is extremely modular-
ized allowing many other features to be added to the language as the need
arises.
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EVALUATION

This report covers the terminal access subsystem necessary to provide
an intelligence analyst transparent network access to diverse data
N bases. The primary contribution it makes to Air Force capabilities

will probably be aid in identifying actual costs due to lack of netwerk
data standards.

PATRICIA M. LANGENDORF
Project Engineer
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SECTION I

INTRODUCTION

1. OVERVIEW

This Final Technical Report details the design and development of
the Terminal Access Procedures (TAP) of the Transparent Integrated Intelli-
gence Network (TIIN) under Rome Air Development Center contract number
F30602-77-C-0045. The project is an integral part of the long-range develop-
ment of a Transparent Integrated Intelligence Network (TIIN), a highly user-
oriented distributed data access and processing capability encompassing
world-wide resources. The Final Technical Report is the culmination of the
present TAP effort. More detailed information is found in the TAP System/
Subsystem Specifications and the TAP Computer Program Documentation. An
overview of the TIIN system and its development background is found in
Appendices A and B of this report. Figure I-1 gives an overview of TIIN,

2o DEVELOPMENT APPROACH

The TIIN/TAP Project is INCO's fourth contract effort concerned
with the development of the Transparent Integrated Intelligence Network.
During the first phase of the project, research focussed on two distinct
areas. The first area was that of the requirements placed on the Network
Access Directory (NAD) by the TIIN subsystems. The NAD should be designed
to maximize its utility by each TIIN module. The second area involved in
specification and development of a common query language. The first specifi-
cation of this query language was done in the TAP Functional Description
released in July 1977. Also included in this document was an initial list
of functions to be performed by the Network Data Catalog Processor.

As the project progressed the list of specific requirements to be
met by the NAD was built and a new NAD design proposed. The new design in-
corporates the originally separate Network Data Catalog into a unified, but
expanded, NAD. The Network Data Catalog Processor was expanded in scope to
include maintenance of both User and Host NADs as well as providing NAD
information to the TIIN analyst. The processor was then divided into three
processors, each related to a particular set of functions. The Analyst Aids
Processor displays NAD information useful in query development to the TIIN
Analyst. The User Data Description Processor aids the User DBA in perform-
ing User NAD maintenance. The Host Data Description Processor aids the Host
DBA in performing Host NAD maintenance. FEach of these was documented in
technical memoranda.

The next step involved design of each of the four processors. The
design of each proceeded in a top-down structured fashion.

Finally the processors were coded using RATFOR as the implementa-
tion language and TTDL as the terminal interface language. The writing of
this Final Technical Report, the System/Subsystem Specifications, and the
Program Documentation concludes this project.

I-1
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3. PROJECT OBJECTIVES

The tasks and objectives of the TIIN/TAP project were:

to analyze the NAD and determine its ability to meet
the requirements of the TIIN suhsystems,

to make any needed changes to the NAD based on the
requirements as determined in the first task,

to design, develop and implement a processor which
will allow an analyst to retrieve information useful
in formulating a query from the NAD,

to design, develop and implement a processor to aid
the DBA in maintaining the NAD,

to develop an example of a user query language,

to design, develop and implement a query language
processor for translating standard query language
into DRIF (Data Request Intermediate Form),

to investigate the requirements for an interactive
Network Inquiry Processor which will guide the
analyst through the process of making an inquiry
without recourse to a formal language.

4, RESEARCH AND DEVELOPMENT ACTIVITIES

The following research and development activities were performed
in compliance with the contract:

analysis of NAD content and structure,

development of distinct Host and User NAD to meet
the requirements of the Host and User TIIN modules,

documentation of NAD design,

development of an Analyst Aids Processor to be used
by the TIIN Analyst for displaying useful NAD infor-
mation,

development of a Host Data Description Processor
which allows the Host DBA to build and maintain
the Host NAD,




o development of a User Data Description Processor
which allows the User DBA to build and maintain the
User NAD

o development of a BNF specification of the TIIN
standard query language

o development of a Query Language Processor for the
TIIN standard query language

o delivery of the Functional Description

o delivery of the Test Plan and Procedures

o delivery of the Final Technical Report

o delivery of the System/Subsystem Specifications

o delivery of the Program Documentation

o delivery of the four processors coded in RATFOR.
5. INTERACTIVE NETWORK INQUIRY PROCESSOR

The TAP system is one of the five subsystems comprising TIIN.
Each of these five subsystems focuses on a particular portion of the TIIN
design. The initial focus of the TAP effort was strictly towards
providing methods for aiding the analyst in the query submission process.
The three major tasks defined were:

o The development and implementation of a Network
Data Catalog and a Network Data Catalog Processor i
used by the analyst in the determination of particular
data bases and particular files of interest. This
determination could be made with only a limited prior
knowledge of subject areas of interest.

o The development and implementation of a Query Language
Processor which will translate the Transparency
Examples Language into DRIF (the internal query repre-
sentation).

o The development and implementation of an Interactive
Network Inquiry Processor which would develop the DRIF !
query format from the analyst's responses to questions
posed by the processor.

As the TAP project began, the project engineer pointed out
that the third task was little more than a combination of the first two and
provided no new required capability to the TIIN system. The designs with
which the project should be concerned were those which provide the basic

I-4
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TIIN capabilities such as a common query language, the ability to query
several heterogeneous data bases, the ability to merge response files from
multiple host data bases into a comprehensive report, etc. This direction
required the planned TAP effort on the Interactive Network Inquiry

Processor to be redirected towards the more important goals of the overall
TIIN project. The following areas of development summarize this redirection.

o An evaluation of each of the subsystem's requirements
for the NAD was performed resulting in the separation
of the NAD into Host and User components. The results
of this effort are found in Section II of this report.

(4]

The highly redundant Network Data Catalog was eliminated
by merging it with the User NAD. This decision and
resultant design is documented in both Sections II

and III of this report.

o Two new processors, the User Data Description Processor
and the Host Data Description Processor, have been
added to the TIIN systems. These processors build
and maintain the User NAD and Host NAD, respectively.

A description of these processors is found in Sections
ITI-3 and III-4.

o A determination was made of future enhancements to
both the Aanlyst Aids Processor and the Query Language
Processor which would, to a large extent, provide the
capabilities specified for the Interactive Network
Inquiry Processor. These enhancements are documented
in Sections III-5 and IV-4.

o Specifications for a set of DBMS interface routires were
developed. These routines will be used in the future
design of all TIIN modules requiring file management
services. All of the routines specified assume the
hierarchical file structure described in the TIIN
Response Normalization, Final Technical Report. A
description of these routines is found in Appendix E
of this report.

o A High Order Language was selected for use as a design
tool to be used in clearly defining the design of
future TIIN modules. The language is described in
Appendix D of this report.

6. REPORT ORGANIZATION
This report describes the TAP research and development work
which was performed between January 1977, when the contract began, and

January 1978 when it expired. The four sections of the report in conjunction
with the appendicies cover all phases of the research performed under the

I-5




TIIN/TAP contract. The reader who is unfamiliar with the TIIN system
should read Appendices A, B and C to familiarize himself with the whole
system before reading the rest of the report. The paragraphs which follow
give a brief description of each section and each appendix of the report.

a. Section I: Introduction

The first section gives an overview of the goals and accomp-
lishments of the TAP effort.

b. Section IT: Network Access Directory

This section provides a detailed description of the NAD and
its functions within the TIIN. The concept of separate Host and
User NAD is emphasized.

c. Section III: NAD Maintenance and Interrogation

This section describes the function and design of each of
the three processors acting as interfaces between three separate
groups of users and the NAD. The intelligence analyst uses
the Analyst Aids Processor to display NAD information useful
in query development. The Host DBA uses the Host Data Description
Processor to build and maintain the Host NAD. The User DBA uses
the User Data Description Processor to build and maintain the
User NAD.

d. Section IV: Query Language Translator

This section describes both the Transparency Examples Language
and the translator which converts it to DRIF. A detailed dis-
cussion of the DRIF is also included.

e. Appendix A: Development Background

This appendix discusses the background and philosophy
behind the development of TIIN.

£, Appendix B: Description of the TIIN System

This appendix discusses the functions provided by each of the
modules in the TIIN system. Also included is a grouping of
modules into their respective subsystems.

g. Appendix C: Glossary

This appendix is a glossary of terms relating to TIIN in
particular and distributive processing in general.
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h. Appendix D: Implementation Language

This appendix briefly discusses the features of the current
TIIN implementation language.

i. Appendix E: DBMS Interface

This appendix describes the function of each of the subrou-
tines used in TAP as interfaces to a DBMS.

I Appendix F: Bibliography

This appendix lists published material which is relevant to
TIIN/TAP.




SECTION II
NETWORK ACCESS DIRECTORY
1. INTRODUCTION

The Network Access Directory (NAD) is the repository for all
information required by the system about the contents of network data bases.
This information will be used by TIIN in responding to an intelligence
analyst's query. It will also be used by TIIN in response to the analyst's
application programs which request data from the network. Included in this
pool of information are the following items.

(o] Data Location

o Data File Contents

(o) Standard Data Element Names
o User Data Element Names

o Host Data Element Names

o Data Privacy Locks

o Response File Structures

o Value Conversion Algorithms
o Data Files' Subject Content.

This information, as well as any additional information later
deemed necessary, is contained in two functionally distinct portions of the
NAD. The first portion has been named the User NAD. A single User NAD will
be built for each user node in the network. It will contain the bulk of the
data needed by all of the User TIIN modules to perform their respective
functions. Information specifying the mapping from user element names to
standard element names and information specifying the location of elements
within the network is typically found here.

Informational content of the User NAD is controlled by the User DBA
(or possibly several privileged users). In controlling the content of the
NAD the User DBA has control over that portion of the network's data which
is available to analysts at his site. If the User DBA does not include a
data base, a data file, or a data element in the User NAD then that data
is unavailable to TIIN analysts at the node.

II=1




The analyst who needs any of this unavailable data must know
which host data base to query, which file to query and which host element
names to use in his query. Without this exact knowledge the analyst is
restricted to entering queries which the User DBA has chosen to allow.

The content of the Host NAD is controlled by the Host DBA (or
possibly a set of privileged users). By exercising this control the Host
DBA decides what portion of his Host Data Base will be made accessible to
the network. He also determines the requirements, if any, an analyst must
meet in order to access his portion of the network data.

The remainder of this section discusses in detail the content of
each of the User and Host NAD files. The use of each of these files by the
TIIN subsystems which have been investigated to date is also discussed.
Finally, a discussion of future enhancements to the NAD and the reasons
for each closes out this section.

2. COMPOSITON OF THE NAD

The NAD consists of a set of hierarchical files. Each Host NAD
contains two of these files. The first file describes in detail the
characteristics of each of the host elements. The second describes the
response file format associated with each host data file. Each User NAD
contains a minimum of five files. One of these files maintains information
about each data base within the network to which the user has access. A
group of files (one for each accessible host data base) contains information
regarding the content of each host's data files. Two additional files
maintain information about standard element names and values and user element
names and values. Finally, a file used as a thesaurus of NAD subject
information is maintained.

a. User NAD

The User NAD is the primary source of information about data
location and data format for all TIIN modules labeled user modules.
It contains information about all data elements which are accessible
to users at this node. If information concerning any particular
data element is not contained in the User NAD for a node then that
data 1is inaccessible to TIIN compoitents at that node. This allows
the scope of knowledge of users at any given node to be determined
by the Data Base Administrator for that node. He is the individual
who will decide what will and what will not be added to the User
NAD. The number of data bases to which the User Data Base
Administrator may grant access is limited only by the number of
host data bases which have been made available to the TIIN
network and the storage space available to the User NAD.

In the following descriptions of NAD files the name of

the file is given first. This item is followed by the description
of a record. The number to the left of each text description

11-2




represent the hierarchical level of the item given

within the record. The underlined items are data element names.
The non-underlined items are names of the segments whose e€lements
immediately follow. At any given hierarchical level the data
element names will precede the segment names for the following
level. The * to the left of the level indicator indicates that
this particular segment may have more than one occurrence within
the parent segment. The text in parenthesis to the right of a
data element name indicates the type of the corresponding data
element value. Unless otherwise specified the key to each record
is the first level 1 element listed. The key to a level n segment
is the first element at level n + 1.

(1) Data Base Location File

The Data Base Location File contains one record for each
host data base known at this particular user npde. FEach record
in this file contains three elements. The Host Data Base
Identifier specifies the identity of the Host NAD which
contains detailed information about the Host Data Base to
which this record applies. The DBMS field identifies the
Data Base Management System which maintains this particular
Data Base. Finally, the Text Description field contains a
verbal description of this particular Host Data Base. This
field is not used internally by TIIN but exists solely for
the purpose of supplying descriptive information about the
Data Base to an Intelligence Analyst.

DATA LOCATION BASE FILE

@) DATA BASE INFORMATION

1) DATA BASE IDENTIFIER (VARYING LENGTH CHARACTER STRING)

1) DBMS (VARYING LENGTH CHARACTER STRING)

1) TEXT DESCRIPTION (VARYING LENGTH CHARACTER STRING)

(2) Data Base Content File
A User NAD will contain one or more files of this type.

One of these files will be created for each data base
queriable from the node. Each one of these files is given

II=3
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a name equivalent to the Data Base Identifier Element in the
corresponding record in the Data Base Location File. Each
record defines the content of a single Host file. It consists
of the file name, a list of file elements, a list of subjects
related to the file and a text description of the file.

DATA BASE CONTENT FILE
@) FILE INFORMATION

1) FILE NAME (VARYING LENGTH CHARACTER STRING)

1) TEXT DESCRIPTION (VARYING LENGTH CHARACTER STRING)

*1) ELEMENT INFORMATION

2) STANDARD ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

*1) SUBJECT INFORMATION

2) SUBJECT NAME (VARYING LENGTH CHARACTER STRING)

(3) Standard Element File

This file is used to define each TIIN standard
element available at this node. If an analyst enters a
query containing standard element names which are not
contained in this file, the query will be rejected. It
should be pointed out here that the fact that an element
is present and associated with a file and a Data Base in a
User NAD does not guarantee that it is available to the user.
It must also be contained in the Host NAD which defines the
Data Base in question and the user must meet the particular
requirements for access which the Host Data Base Administrator
ultimately determines. The fields contained in each record
include the element name, type, unit of measurement and text
description. The element type will specify whether the
element is a character string, an integer, a date, a pair of
coordinates, etc. The unit of measurement field specifies
the standard element unit of measurement. Finally,
associated with each element is a list of Data Base
Identifier - File Name pairs which are used to determine
in which files the element is contained.

1I-4




STANDARD ELEMENT FILE

1)
1)
1)
1)
*1)

@) STANDARD ELEMENT INFORMATION

STANDARD ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

STANDARD ELEMENT TYPE (INTEGER)

STANDARD ELEMENT UNIT OF MEASUREMENT (INTEGER)

TEXT DESCRIPTION (VARYING LENGTH CHARACTER STRING)

FILE INFORMATION

2) DATA BASE IDENTIFIER (VARYING LENGTH CHARACTER STRING)

2) FILE NAME (VARYING LENGTH CHARACTER STRING)

(4) User Element File

This file defines all local User elements. It exists
so that a User Data Base Administrator may define elements
which are local to his node only. The User Elements file
provides for the mapping of User Element Names to Standard
Element Names and User Element Values to Standard Element
Values. Each record contains the User Element Name, Type,
and Unit of Measurement. It also contains the associated
Standard Element Name and a Value Conversion Algorithm
Identifier.

USER_ELEMENT FILE

1)
1)
1)
1)
1)

@) USER ELEMENT INFORMATION

USER ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

USER ELEMENT TYPE (INTEGER)

USER ELEMENT UNIT OF MEASUREMENT (INTEGER)

STANDARD ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

VALUE CONVERSION ALGORITHM IDENTIFIER (INTEGER)

I1-5




(5) Subject File

This file exists solely for the purpose of aiding an
analyst in formulating his query. Internally this file is
not used for query or response translation or routing. It
is used to enable an analyst to display the files associated
with his subject selection. A record in the file consists
of the Subject Name and a list of Data Base Identifier - File
Name pairs specifying all files which cover the subject.

SUBJECT FILE

@) SUBJECT INFORMATION
1) SUBJECT NAME (VARYING LENGTH CHARACTER STRING)
*1) FILE INFORMATION

2) DATA BASE IDENTIFIER (VARYING LENGTH CHARACTER STRING)

2) FILE NAME (VARYING LENGTH CHARACTER STRING)

b. Host NAD

The Host NAD is the primary source of information for the
TIIN modules responsible for standard-to-host query conversion
and host-to-standard data stream conversion. The Host QIP will
use the information in the Host NAD to convert standard
element names into their equivalent host element names.
Standard element values will be converted to Host element values
via an algorithm chosen by a Host NAD entry. Only those elements
whose names are in the NAD are legal entries in a query. By
selectively adding element names to the Host NAD the Host Data
Base Administrator decides which elements within the data base
will be known to the network and, furthermore, which may be used
for retrieval purposes only and which may be used for qualification
purposes only. This gives the Host Data Base Administrator control
over the privacy of his data. The description which follows of
the various files comprising the host NAD uses the same documen-
tation conventions as were used in the User NAD description.

(1) Host Data Base Description File

The Host Base Description File is used for translation of
TIIN standard queries into host dependent queries. These queries
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are then submitted to the host DBMS and a response is
received. The Host Data Base Description File will be used
by the Response Normalization modules to produce a
standardized response file.

A record in the Host Data Base Description File repre-
sents a single host file. It contains the file name and a
list of elements available within the file. Each element
entry contains the host element name, type, unit of measure-
ment, and maximum value length (the length in bytes of the
longest element). Also included is the corresponding
standard element name, standard-to-host and host-to-standard
value conversion algorithm identifiers and an identifier of
the response file segment in which the element is contained.
Finally, a variable length field is included which will con-
tain the special characteristics associated with this partic-
ular data base. The length of this field will vary from Host

NAD to Host NAD depending upon the Host Data Base in questiomn.

; @) FILE INFORMATION

2)
2)
2)
2)
2)
2)
2)
2)

2)

HOST DATA BASE DESCRIPTION FILE

1) FILE NAME (VARYING LENGTH CHARACTER STRING)

*1) ELEMENT INFORMATION

HOST ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

HOST ELEMENT TYPE (INTEGER)

HOST ELEMENT UNIT OF MEASUREMENT (INTEGER)

HOST ELEMENT MAXIMUM VALUE LENGTH (INTEGER)

STANDARD ELEMENT NAME (VARYING LENGTH CHARACTER STRING)

STANDARD TO HOST VALUE CONVERSION ALGORITHM IDENTIFIER (INTEGER)

HOST TO STANDARD VALUE CONVERSION ALGORITHM IDENTIFIER (INTEGER)

SEGMENT DESCRIPTOR IDENTIFIER (INTEGER)

SPECIAL CHARACTERISTICS (VARYING LENGTH BYTE STRING)
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(2) RNF Description File

: Each record in this file describes the format of a
single hierarchical response file. FEach host file described
in the Host NAD has a particular response file representation
and thus a corresponding record in the RNF DNescription File.
A record consists of a set of hierarchically related segment
descriptors which in turn consist of a variable number of
element descriptors. The segment descriptors define the
hierarchical structure of the data record. The element
descriptors define the name, type, maximum length, and unit
of measurement of each of the response file's data elements.
All of this descriptive information will be appended onto
the front of every response file so that the file will be
completely defined and able to be manipulated by TIIN at any
node through which it passes.

RNF DESCRIPTION FILE

P) FILE INFORMATION

1) FILE NAME (VARYING LENGTH CHARACTER STKING)

*1) SEGMENT INFORMATION

2) SEGMENT IDENTIFIER (INTEGER)

2) PARENT SEGMENT IDENTIFIER (INTEGER)

*2) ELEMENT INFORMATION

3) STANDARD ELFMENT NAME (VARYING LENGTH CHARACTER STRING)

3) STANDARD FLEMENT TYPE (I1lTECER)

3) STANDARD ELEMENT UNIT OF MEASUREMENT (INTEGER)

3) STANDARD ELEMENT MAXIMUM VALUE LENGTH (INTEGER)

3. FUNCTIONS OF THE NAD

The goal of the TIIN development effort is the design of a system
which will allow a user transparent access to a multitude of data base
management systems. This means that an analyst with minimal knowledge of

II-8

gy dialiaa o

Wi




ERSIDRY SO PN

query languages, data base management systems, and communications protocols
will be able to sit down at a TIIN terminal and get answers to his
questions. The completeness of the answers will depend on the amount of
information within the network which has been made available to the analyst.
Factors constraining informtion retrieval include the following:

o The analyst's personal security clearance is
not at the proper level to view or query data

o Access to the appropriate data base has not been
granted to the user's site. This may be for any
number of reasons including security or a
lack of computing facilities (i.e., disk storage
facilities)

o The analyst's query is so broad based that a
return of the huge response file to the anaiyst's
site would be prohibitively expensive. Too many
network resources would be required for too long
a length of time

o The analyst is unable to enter an intelligible
query even with the help of the TAP Analyst Aid
Processor

o The data base containing necessary response data
has not been brought on-line to the network. This
must be done by the data base administrator at the
data base site.

In order to realize these goals several problems must be solved.
These problems have been divided into five areas of study which have evolved
into the five TIIN subsystems. These five subsystems are TILF (Transparent
Intelligence Language Facility), QIP (Query Intermediate Processor), RN
(Response Normalization), TAP (Tarminal Access Procedures), and QDNC (Query
Distribution Executive/Network Communications Interface). To date
development has been done on the first four subsystems. QDNC remains to be
started. The NAD requirements documented here deal only with the first four
subsystems.

a. QIP Requirements
(1) OQNF Generator

The QNF Generator converts the DRIF (Data Request
Intermediate Format) into the QNF (Query Normal Format).
Logically this step involves converting the query with user
defined element names and values into the same query with
standard element names and values. Also, host file selection
is done by this module. The NAD dependent functions performed
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include user element name to standard element name conversion,
user element value to standard element value conversion,
standard element name and value validation, and host file
selection. The first two functions listed require a NAD
mapping to user element names to standard element names.
There is also a requirement for value conversion algorithm
selection. Standard element name and standard element value
validation require a list of all TIIN standard element names
and their corresponding value representations. Host file
selection requires a mapping of TIIN element names to their
associated files. All of these functions are performed by
the user QIP and all necessary data should be contained in
the user section of the NAD.

(2) QTF Processor

The QTF Processor is responsible for translating standard
element names and standard element values into their host
file equivalents. The NAD requirement is mapping of standard
element names to host element names for each host file. There
is also a requirement for the NAD to provide for value
translation algorithm selection so that standard element
values may be translated into their host equivalents. All
of this information logically belongs in the host section
of the NAD because it is host file dependent.

b. RN Requirements

The Host RN is required to take a host DBMS report and convert
it into a normalized response file. This requires the conversion
of host data into an equivalent standard representation and the
restructuring of a host DBMS report into a standardized file
structure. The value conversion requires a mapping of host element
names to standard element names and an associated value translation
algorithm identifier. In order to restructure the host report
into a normalized response file, the structure of the file, includ-
ing the relationship between elements within each record, must be
known. This information as applies to each host file must be
present in the host portion of the NAD.

Ce TAP Requirements

The TAP Analyst Aids Processor (AAP) will provide the ‘'nalyst
with the capability to peruse the descriptions of data base
contents which are available at his particular node. This
information should aid him in formulating a query. The list
below enumerates the functions performed by the AAP. The required
content of the NAD to allow the AAP to perform these functions is
included with each function.
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the NAD.

List all subjects available in alphabetical
order. Allow the analyst to specify the
beginning and ending character strings to

be used in bounding the search. This requires
a NAD file containing all subjects available
at the node which 1is sorted in alphabetic
sequence.

Given a particular subject, 1list all files
containing information pertaining to that
subject. This requires that each subject
record in the subject NAD file contain an
index of host files to which this subject
applies.

Given a particular file, list all elements
contained within it. This requires that each
record in the NAD's Data Base Content File
contain an index of TIIN elements which are
contained in the host file as well as a text
description of the host file.

Given a particular file, list all subjects to
which the file applies. This requires a cross
index of subjects contained within each file.

List description and format of TIIN standard
element name. This requires a file of standard
element names where each record contains the

element name, a textual description of the
element and a description of the element
value format.

All of these NAD requirements pertain to the user portion of

d. TILF Requirements

TILF makes no demands on either the Host NAD or the User NAD.
It does, however, have the responsibility of maintaining the NAD.
As a result of the concept of separate Host and User NAD's, a
separate processor has been developed to handle the maintenance

functions on each.

These processors have been named the Host

Data Description Processor (HDDP) and the User Data Description

Processor (UDDP).

They maintain the Host and User NADs respectively.

Although both processors are functionally part of the TILF
subsystem, they have been designed under the TAP contract due to
the renovation of the NAD. The design of these two modules is
described in Chapter III of this report.
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FUTURE DEVELOPMENT
a. Multifile Queries

A primary objective of TIIN development is the multifile
query capability. This capability shouid exist under both user
control and system control. User control provides the analyst
with the necessary tools for specifying several partial queries
aimed at particular host files together with a set of operators
to be used in merging the multiple responses into a single response
file. Under system control TIIN would automatically perform these
operations given only a single query with no target file.
Additions to both Host and User NADs are anticipated before these
capabilities may be realized.

(1) Host NAD

At the host end, peculiarities of the various Host Data
Base Management Systems must be determined. For each Host
DBMS the special characteristics of the system which affect
query submission or response retrieval must be noted and the
appropriate information added to the Host NAD (provision
has been made for just this with the inclusion of a Special
Characteristics Field in the Host Elements File). In
addition to DBMS specific information, the Host NAD must
include additional information which will allow response file
merger.

(2) User NAD

The User NAD must contain all information needed in the
decomposition of a query into partial queries aimed at various
host files. The required information for this operation is
yet to be determined.

b. Data Access Controls

Once a determination is made of the desirable level of access
control to host data, the required data for enforcing this control
must be added to both Host and User NADs.
c. Update Procedures

Since the NAD is itself a Distributed Data Base, a method of
maintaining its integrity as well as its informational timeliness

must be determined. It is extremely important that an update made
to a local NAD be made available to all other affected NADs.
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SECTION III
NAD MAINTENANCE AND INTEROGATION
1. INTRODUCTION

This section describes the NAD interrogation and update functions
available to three classes of TIIN users. The first class of users consists
of intelligence analysts who will be submitting queries to the system. They
are concerned with getting answers to their questions. They are given the
ability to display those portions of the NAD which may aid them in the query
submission process. These users are not given the ability to modify the
NAD in any way. A second class of users consists of User Data Base
Administrators. Each is charged with the responsibility of maintaining
a single User NAD. This task requires the ability to display, add to, and
delete from the NAD. A set of modules is provided which perform these
functions for the DBA while requiring minimal knowledge of the NAD structure
from him. The third class of users consists of the Host Data Base
Administrators. These users maintain the Host NAD's just as the User DBA's

maintain the User NAD's and thus are provided with a similar set of functions.

2. ANALYST AIDS PROCESSOR

The Analyst Aids Processor displays NAD information to the
intelligence analyst. Specifically, this processor allows an analyst to
display:

o Alphabetical lists of subjects available
at the node

o Lists of files pertaining to particular
subjects

o Lists of subjects covered by particular
files

o Lists of elements contained within particular
files

o Descriptive information about any data base

o Descriptive information about any file

o Descriptive information about any element.

This information will be used by the analyst in the identification of files
and elements which he will use within his query. Section III.2.a identifies
the functions available to the analyst and their usage. Section III.2.b
details the overall design of the processor.
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a. Analyst Functions

An analyst's interrogation session will proceed through a
sequence of displays. The displays are arranged by levels of
information where the highest or entry level contains lists of
subjects while the lowest level contains detailed file element
information. This structure is shown in Figure III-1. At each
step in the diagram the analyst has the choice of whether to go
up or down a single level but may not advance through more than
one level per command. The intent of this process is to guide
the analyst from thoughts of general subject areas to specific
file and element names which may be used to submit a query. The
following paragraphs serve to clarify the actions taken by the
analyst and the system when proceeding through this process.

An intelligence analyst's session with the Analyst Aids
Processor begins with the following selection menu.

SELECT TRANSACTION TYPE:

LIST ALL SUBJECTS IN CATALOG.
LIST ALL SUBJECTS IN CATALOG WHICH BEGIN WITH CHARACTER STRING .
LIST ALL SUBJECTS IN CATALOG BETWEEN CHARACTER STRINGS AND

(US55 0

4, TERMINATE SESSION

ENTER YOUR CHOICE

The analyst will then make a selection. If he has not decided to
select all subjects for display he will see a display requesting
the input of either one or two character strings to be used for
bounding the list of subjects displayed. Now the subject list is
displayed followed by this message.

=

ENTER SUBJECT OF INTEREST. IF NONE, ENTER NONE:

If the analyst replies with '"NONE" the original menu will be
flashed and he may again request a list of subjects. If the
analyst instead chooses a subject, a list of all files dealing
with that particular subject will be displayed to him. He now
knows which files may be of interest and is flashed the following:

ENTER FILE OF INTEREST. IN NONE, ENTER NONE . I
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Level 1 ALPHABETIZED SUBJECTS LISTINGS
Level 2 FILES DEALING WITH SINGLE SUBJECT
¥
Level 3 SINGLE FILE DESCRIPTION
Level 4 ELEMENTS CONTAINED IN FILE SUBJECTS COVERED BY FILE
!
Level 5 SINGLE ELEMENT INFORMATION

Figure III-1.

Analyst Aids Processor Informational Levels
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The analyst now has a list of all files pertaining to a particular
subject ia front of him and is asked tc choose a particular file
for more detailed information. If he is not interested in any one
of the files, he enters "NONE" and the previous list of chosen
subjects is again displayed. 1If a file selection is made, a
description of that file is displayed in conjunction with the
following selection menu.

SELECT TRANSACTION TYPE.

1. LIST ALL SUBJECTS TO WHICH TRHIS FILE PERTAINS.
2. LIST ALL ELEMENTS IN FILE.

3. NO TRANSACTION.

ENTER CHOICE

The analyst now has three choices. He may return to the
prior list of files if '"'NO TRANSACTION" is chosen. He may list
all the elements contained within the file or he may get a cross
index list of all subjects to which this file pertains.

If an element display is selected, all elements contained
within the file are displayed to the analyst. This is followed
immediately by the following prompt.

a oty

ENTER ELEMENT OF INTEREST. IF NONE, ENTER NONE .

In response to this, the analyst will either enter an element name
of particular interest or enter '"NONE." In the former case a
detailed description of the element containing such items as
element name, element type, unit of measurement, etc., is
displayed to the analyst. This is followed by a redisplay of

the element list and the prompt for choice of element. In the
latter case, the user has entered '"NONE," thus the system again
displays the file information selection menu and again waits for
the analyst's choice.

The analyst's final possible response to the file information
selection menu is a request for a listing of all subjects to which
the file pertains. The systems response to this request is a
list of all subjects to which this file applies. At the end of
this subject display the file information selection menu is again
displayed and the analyst may make his next selection.
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b. Processor Design

The Analyst Aids Processor is designed in a top-down fashion
with each level of module nesting corresponding to an information
level. The modules at any given level determine whether to call
an additional module, thus increasing the nesting level or whether
to return to the calling module, thus decreasing the nesting level
based on the intelligence analyst's response to the current TTDL
(Terminal Transparent Display Language) display. The calling of
another routine is the response to an analyst's request for more
specific data (i.e., from a file display, requesting a display of
the elements in the file), A return to the invoking module is
the response to an analyst's request for return to a prior, more
generalized, display (i.e., from a display of specific information
about an element in a file, return to the list of all elements
in the file). Looping within a module is the response to an
analyst's request to redefine the current display. This module
nesting structure is shown in Figure III-2. The module name is
listed together with the displays each module will flash to the
user. A display marked as saved is unchanged in content until an
analyst command forces a change. Thus, the same display may be
flashed several times without requiring the analyst to define it
each time. A one shot display is flashed once without its contents
being preserved. In order to reflash the display the analyst must
reenter the key information.

3. USER DATA DESCRIPTION PROCESSOR

The User Data Description Processor guides the User Data Base
Administrator through the process of describing that portion of all network
data bases which will be available at his node. This is accomplished during
an interactive session. The processor prompts the DBA with a variety of
menu displays and requests for input. The DBA's answers are used to build
the User NAD. The User NAD then serves as a directory of network data which
is now available at the User node.

a. User DBA Capabilities
(1) General Description

The User DBA has three major categories of information
which he defines in the User NAD. These three categories
are data description information, subject information, and
user element information. The first category is by far the
most significant. It includes the selection of the subset
of netwoxk data bases, data files and data elements to be
made available at the user node. This selection process
proceeds in an interactive session. The DBA first defines
each file's component elements. The rules which must be
followed by the User DBA during this process are as follows:
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AT 1303

ANALYST AIDS PROCESSOR
INFORMATIONAL DISPLAYS: NONE

SDETAIL

INFORMATIONAL DISPLAYS:
(1) SUBJECT LIST (SAVED)

FDETAIL

INFORMATIONAL DISPLAYS:
1) FILE LIST (SAVED)
2) FILE DESCRIPTION (ONE SHOT)

SUBJ-LIST ELEM-LIST

INFORMATIONAL DISPLAYS: INFORMATIONAL DISPLAYS:
1) SUBJECT LIST (ONE SHOT) NONE

ELEM-DETAIL

INFORMATIONAL DISPLAYS:
1) ELEMENT LIST (SAVED)
2) ELEMENT DESCRIPTION
(ONE SHOT)

Figure III-2. Analyst Aids Processor - Hierarchical Module
Relationships with Displays

III-6




o A data base must be defined before any
of its component files are defined

o A file must be defined before any of
its component elements are defined

o An element must be defined in its standard
representation before it is included as a
file element.

These rules apply due to the relationships between data bases,
files, and standard element names as shown in Figure III-3.
The standard element names are the single global entity in the
TIIN. Each file in the network will have its elements defined
as standard elements at all user nodes having access to that
file. Thus, the third rule requires the definition of the
standard element before inclusion of it in any file. The
first two rules are based onthestructure of a data base. A
data base consists of a set of data files each of which con-
sists of a set of data elements. Each set is defined before
its component elements are defined.

The second category of information maintained by the User
DBA is subject information. It consists of an alphabetical
1list of topics, each cross referenced to a list of host data
files. The User DBA will both define the list of subjects
available at the User node and the mapping of these subjects
to files which may be queried at the node. There is only one
rule which the User DBA must follow when adding subject infor-
mation to the NAD: The subject must be added to the NAD
before it is tied to any data file. Thus, a User DBA will
first define a new subject, which will cause it to be added
to the alphabetized list of subjects, and then list the files
to which the subject applies.

The third category of information maintained by the User
DBA 1is user element information. This information makes it
possible for an analyst or group of analysts to use their own
element names and value representations in TIIN queries. They
are not required to know the standard elements as long as the
DBA has defined the needed user elements at the User node. In
order to do this the DBA must know the standard element name
to which the user element name maps and the identifier of the
conversion algorithm which will be used to convert user ele-
ment values into standard element values. The only rule
affecting the addition of user elements to the NAD is that a
standard element must be defined in the NAD before any user
element which maps to it.
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(2) Specific Capabilities

When the DBA activates the User Data Description Pro-
cessor he will be flashed the following selection menu.

SELECT TRANSACTION TYPE

1.
3.
5.
7.
9.
11.
13.
15.
17.

ENTER YOUR CHOICE:

DEFINE NAD 2 DEFINE DATA BASE

DEFINE FILE 4. DEFINE ELEMENT

DEFINE USER ELEMENT 6. DEFINE SUBJECT

DELETE NAD 8. DELETE DATA BASE

DELETE FILE 10. DELETE ELEMENT

DELETE USER ELEMENT 12. DELETE SUBJECT

ADD ELEMENT TO FILE 14. ADD SUBJECT TO FILE
DELETE ELEMENT FROM FILE 16. DELETE SUBJECT FROM FILE
DISPLAY INFORMATION 18. TERMINATE SESSION

The individual choices perform the following functions:
1: Define NAD

This function is used by the User DBA to create a User
NAD. This function is normally only performed once per user
node.

2: Define Data Base

This function is used to add a new data base to the list
of those available for interrogation from the user node.
Data bases not contained in the User NAD may only be queried
by the use of a host file selection phrase and a host data
base selection phrase in the query.

3 Define File

This function is used to add a new host file to the
list of those available at the user node. The inclusion of
a host file within a User NAD allows TIIN to query the file
whenever the analyst enters a query pertinent to the file's
contents.

4 Define Element
This function is used to add a standard element name to

the NAD. The set of standard element names is used by the
analysts in the development of queries.
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5 Define User Element

This function is used to add User Elements to the NAD.
User Elements are local to a user node and when used in a
query will be translated into their standard element
equivalents.

6: Define Subject

This function is used to add a new subject or topic of
interest to the list within the User NAD. This subject list
is used by the analyst in the determination of possible files
of interest to him.

2 Delete NAD

This function will eliminate a User NAD from the TIIN
system. Since all the information contained in the NAD is
lost upon initiation of the function it should rarely be,
used.

8: Delete Data Base

This function causes a given data base and all of its
files and elements to be deleted from the User NAD and thus
deleted from the realm of data available to analysts at the
node.

9's Delete File

This function causes a selected file and its elements
to be deleted from a User NAD. The file is no longer
available to a TIIN analyst at the node.
10: Delete Element

This function causes the deletion of a standard element
from the list of elements contained within a particular file.

11: Delete User Element

This function deletes a user element from the list of
those available at the user node. Once deleted the user
element name may no longer be used in an analyst's query.
12: Delete Subject

This function deletes a subject from the list of those
present in the NAD. A subject should be removed from each

file to which it pertains before it is totally removed from
the NAD.
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13: Add Element to File

This function adds a standard element to the list of
elements contained within a particular file. An element must
be defined as a standard element using command 4 before it is
added to a file.

14: Add Subject to File

This function adds a subject to the list of subjects
covered by a particular file. This file will then be
included in any analyst's display of files pertaining to the
subject.

15: Delete Element From File

This function deletes an element from the list of
elements contained in a particular file. Once an element has
been deleted the file is no longer interrogated by TIIN in
response to a query containing that element.

16: Delete Subject From File

This function will cause the deletion of a subject
from any specified file. The specified file will no longer
be displayed in the list of files pertaining to the subject.

17: Display Information

This function will cause a second menu to be displayed
to the DBA. This menu gives a choice of various User NAD
information which may be displayed.

18: Terminate Session

The terminate session function is used to terminate the
User Data Description Processor.

(3) 1Individual Function Inputs

Most of the functions on the transaction selection
menu will cause a second display to the analyst requesting
further input. These displays and their expected inputs are
defined below.

(a) The Define NAD function does not cause any display
to be flashed to the analyst. It needs no input from
the DBA because it creates a set of files but does not
install any data in them.
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(b) Define Data Base

This function causes the following to be displayed
to the DBA.

ENTER THE FOLLOWING INFORMATION ABOUT THE DATA BASE

1. DATA BASE NAME
2. DATA BASE MANAGEMENT SYSTEM
3. TEXT DESCRIPTION OF DATA BASE

The DBA must then respond with the name of the data base
(must uniquely identify it with network), the name of

the data base management system maintaining the data
base, and a verbal description of the data base. Once
this information has been entered, the User Data Descrip-
tion Processor will add a record to the User NAD Data
Bases File describing the data base. It will also

create a file whose records will describe each of the

new data base files. The file will be given the name of
the new data base.

(c) Define File

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE FILE.

1. NAME OF PARENT DATA BASE
2. NAME OF FILE
3. FILE DESCRIPTION

The parent data base must have been previously defined.
It is the name of the data base containing the file.
The file description is a text field to be displayed to
any analyst requesting a description of the file. This
function causes the addition of a record to the File
File corresponding to the parent data base.
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(d) Define Element

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE ELEMENT.

1. NAME OF ELEMENT
2. ELEMENT TYPE
3. ELEMENT UNIT OF MEASUREMENT
4, ELEMENT DESCRIPTION

The Name of Element field is a character string
element name. The element type field contains an integer
which represents the type of the element (types such as
alphanumeric, real, numeric integer, boolean, etc.).

The element unit of measurement field contains an integer
which represents the unit of measurement (kilometers,
feet, miles, pounds, etc.). The element description
field contains a text description of the element which
may be displayed to the intelligence analysts on request.
The define element function causes a record to be added

to the User NAD Standard Element File.
(e) Define User Element

This function causes the following display.

ENTER THE FOLLOWING INFORMATION TO DEFINE THE USER ELEMENT

1. USER ELEMENT NAME

2. USER ELEMENT TYPE

3. USER ELEMENT UNIT OF MEASUREMENT

4. VALUE CONVERSION ALGORITHM IDENTIFIER
5. CORRESPONDING STANDARD ELEMENT NAME

The first 3 input fields have identical input formats as

the first 3 entries of the define element display.

value conversion algorithm identifier field contains an
integer identifying the conversion algorithm used to
convert the user element value to a standard element
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value. The corresponding standard element name field
contains the name of the standard element to which this
user element maps. This information will be used to
add a record to the User NAD User Element File.

(f) Define Subject

This function causes the following display.

ENTER SUBJECT NAME:

The subject input by the DBA is used to add a
record to the subject file.

(g) Delete NAD

This function requires no input. It will destroy
all of the files comprising the User NAD.

(h) Delete Data Base

This function will cause the following display.

ENTER THE DATA BASE NAME:

The data base name is used as the key in the deletion
of the record in the Data Base File. Also the entire

File File describing all files in the data base is
deleted.

(i) Delete File

This function will cause the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE FILE

1. FILE NAME
2. PARENT DATA BASE NAME
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The file name and parent data base name are both char-
acter strings. The parent data base name is used to
locate the File File which describes all files contained
in the data base. The file name is used to delete the
record describing the chosen file from the File File.
All standard Element file cross references and all sub-
ject file cross references are also deleted.

(j) Delete Element

This function causes the followiag display. — -

ENTER NAME OF ELEMENT:

The element name will be used to delete the record from
the Standard Elements file. A check will be made to
insure the element is not still contained in any host
file. 1If any such file is found the DBA is warned and
the element is not deleted.

(k) Delete User Element

This function causes the following display.

ENTER USER ELEMENT NAME:

The user element name is used to select the appropriate
record from the User Element file for deletion. The
record is then deleted from the file. No other file is
affected.

(1) Delete Subject

This function causes the following display.

ENTER SUBJECT NAME:

The function will delete the specified subject from the
subject file. If the subject is still cross referenced
to any data files then the DBA is given a warning
message and the subject is not deleted.
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(m) Add Element to File

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE ELEMENT.

1. ELEMENT NAME
2. PARENT FILE NAME
3. PARENT DATA BASE NAME

The three input items will all be character strings.
The parent file name and the parent data base name are
used by the processor to locate the record which
describes the parent file. Once this record is located
the processor will delete the input element from the
list of file elements.

(n) Add Subject to File

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE SUBJECT.

1. SUBJECT NAME
2. CONTAINING FILE NAME
3. CONTAINING DATA BASE NAME

The function performs an operation identical to the
prior function except that a subject is added to the

list of subjects instead of an element to the list of
elements.

(o) Delete Element From File

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE ELEMENT.

1. ELEMENT NAME
2. PARENT FILE NAME
3. PARENT DATA BASE NAME
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The function will locate the record containing the
element by using the parent data base name to locate
the appropriate File File and then use the parent file
name to locate the record within the file. The element
is then deleted from the list of file elements.

(p) Delete Subject From File

This function causes the following display.

ENTER THE FOLLOWING INFORMATION ABOUT THE SUBJECT

1. SUBJECT NAME
2: CONTAINING FILE NAM-
3. CONTAINING DATA BASE NAME

As in the previous function, the processor will locate
the record in the proper File File describing the file
which contains the subject. The subject will then be
deleted from the file's subject list.

- (q) Display Information

This function causes the following selection menu
to be displayed.

SELECT TYPE OF DISPLAY:

DISPLAY ALL DATA BASES IN NAD

DISPLAY DATA BASE DESCRIPTION

DISPLAY ALL FILES CONTAINED IN DATA BASE
DISPLAY FILE DESCRIPTION

DISPLAY ALL ELEMENTS CONTAINED IN A FILE
DISPLAY ELEMENT DESCRIPTION

DISPLAY ALL SUBJECTS REFERENCED BY A FILE
DISPLAY ALL FILES CONTAINING ELEMENT
DISPLAY ALL FILES PERTAINING TO SUBJECT
10. DISPLAY ALL USER ELEMENTS

11. DISPLAY USER ELEMENT DESCRIPTION

12. TERMINATE

. e+

.

ooO~NITUVMBSWN -

ENTER YOUR CHOICE:
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Each of these choices allows the DBA to display
particular information about the User NAD. Given all
of these displays the DBA should be able to determine
the current contents of any portion of the User NAD and
thus should be able to determine the need for any
updates and the validity of any changes made. The
function of each of these displays is explained below:

1: Display all Data Bases in NAD

This display lists all Host Data Bases which have
been defined in the User NAD.

23 Display Data Base Description

This display requests a data base name and then
displays all the information contained in the NAD about
that particular data base. The information will include
the data base name, the associated data base management
system, and a text description of the data base.

i Display All Files Contained in Data Base

This display requests a data base name from the
user. It uses this name to list all files contained in
the data base as defined in the User NAD.

4: Display File Description

This display requests a file name and the parent
data base name to be used in identifying the file. Once
the file is located the file name and the text descrip-
tion of the file will be displayed to the User DBA.

5: Display All Elements Contained in File

This display requests a file name and the parent
data base name to be used in identifying the file. Once
the file is located a list of all elements contained in
the file is displayed to the User DBA.

6: Display Element Description

This display requests an element name. The element
name is used to locate the record in the Standard
Element file. The information which is then displayed
to the DBA is the element name, the text description,
the element type and the element unit of measurement.
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i Display All Subjects Referenced by a File

This display requests a file name and the parent
data base name. This information is used to locate the
file and then the list of all subjects referenced by
the file is displayed to the User DBA.

8: Display All Files Containing Element

This display requests an element name. A list is
then displayed showing all files which contain the
element.

9: Display all Files Pertaining to Subject

This display requests a subject name. It then
displays all files which cover the subject.

10: Display All User Elements

This display lists all user elements contained in
the User NAD.

11: Display User Element Description

This display requests a user element name. The
name is used to locate the appropriate record in the
User Element file. The processor then displays the
user element name, the standard element name, the value
conversion algorithm identifier, the user element type,
and the user element unit of measurement.

12: Terminate

The terminate function will return from the display
selection menu to the User DBA transaction selection
menu.

b. User Data Description Processor Design

The User Data Description Processor consists of a set of
modules each responding to a particular User DBA request. The
level of nesting for most of the modules is two with the exception
being the display modules which are at level three. The two major
functions performed by the processor are maintenance of a data
base (User NAD) and generation of a set of displays. The display
generation and input interface is performed by use of the Terminal
Transparent Display Language (TTDL). The data base interface is
performed via a set of predefined subroutines which are yet to
be written. These routines can be written to interface to any
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DBMS which is eventually chosen to meet TIIN requirements. A
description of TTDL may be found in the User's Manual for SSB
Release III. A description of the DBMS interface subroutine may
be found in Appendix E of this report. A thorough description of
the functions and operations of each of the User Data Description
Processor may be found in the TAP System/Subsystem Specifications
or the TAP Program Documentation.

4. HOST DATA DESCRIPTION PROCESSOR

The Host Data Description Processor guides the Host Data Base
Administrator through the process of describing that portion of his par-
ticular host data base which will be made available to the network. Any
data files or data elements not described through this process will not be
available to TIIN analysts at any of the user nodes. The data description
process 1s accomplished in an interractive session. The processor prompts
the DBA with a selection menu displaying the types of modifications which
may be made and informational displays which may be flashed. The DBA selects
his choice and the processor then prompts for the appropriate input. Once
the change has been accomplished the selection menu is again flashed and
the process is repeated. This sequence is continued until the DBA has
finished making changes and requests that the session be terminated.

a. Host DBA Capabilities
(1) General Description

In constructing the Host NAD the DBA describes two
distinct characteristics of each host data file added to the
network. The first characteristic is the structure of the
data file as contained in the host data base. This includes
a description of each of the elements contained in the file
and the specification of an algorithm for converting the
element's standard representation into its equivalent host
representation. The second characteristic described by the
DBA is the structure of the response file. Each host data
file has associated with it a response file structure. The
structure is defined in the Host NAD. This definition is
used by the Response Normalizer to generate a response file.
The normalized response file is then manipulated by TIIN
modules in operations such as response file merger and user
report generation. For more detailed information concerning
the layout of response files or the workings of the Response
Normalizer see the TIIN Response Normalization, Final
Technical Report.

The description of the data file characteristics is
performed before the description of the response file
characteristics. The Host DBA need only follow one rule when
defining a data file: Define the data file before defining
any of its elements. The elements may be defined in any
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order. Any elements the DBA chooses not to define will not
be available to any TIIN analyst. The same holds true for
host data files. Any file the DBA chooses not to define
will not be available to any TIIN analyst.

The Response Normal Format must be understood by the
Host DBA before he is able to define the response file
characteristics. A detailed discussion of the Response
Normal Format is found in the TIIN Response Normalization,

Final Technical Report. The basic concept, however, is that

a file consists of a collection of records. Each record
consists of a set of hierarchically related segments (i.e.,
a n-ary tree with each segment represented by a node and
each segment's parent segment represented by the node's
immediate ancestor in the tree). Each segment consists of
a list of directly related elements. The Host DBA must
determine the hierarchical relationship between groups of
elements (segments) in the file. Fach segment is then
defined and the parent segment as determined by the hier-
archical relationship is specified, The member elements of
each segment are then specified. When this process is
completed the response file format has been completely de-
fined. In summation, the rules which must be adhered to
when defining a response file are as follows.

o Define the structure of the host data
file before defining the structure of
the response file

o Define the response file before defining
any of its segments

o Define the segment before defining any
of its elements

0 Define an element as a host data file
element before defining it as a response
file element.

(2) Specific Capabilities

When the DBA activates the User Data Description
Processor he will be flashed the following selection menu.
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SELECT TRANSACTION TYPE:

1. DEFINE NAD 2, DEFINE FILE
3. DEFINE RESPONSE FILE SEGMENT 4. DEFINE ELEMENT
6

5. DEFINE RESPONSE FILE ELEMENT . DELETE NAD

7. DELETE FILE 8. DELETE RESPONSE FILE SEGMENT
9. DELETE ELEMENT 10. DELETE RESPONSE FILE ELEMENT
11. MODIFY ELEMENT 12. DISPLAY FILE

13. DISPLAY RESPONSE FILE 14. DISPLAY ELEMENT

15. DISPLAY RESPONSE FILE SEGMENT 16. TERMINATE SESSION

ENTER YOUR CHOICE .

Each of these functions will either allow the DBA to modify
the NAD or else display its current contents. When finished
with his changes the DBA selects the '"terminate session"
command to terminate the Host Data Description Processor. A
description of each of the available functions follows.

(a) Define NAD

This function creates a Host NAD and thus is
normally entered only once per Host Data Base. It
creates the Element File and the RNF Descriptor File
which comprise a Host NAD. The function requires no
DBA input because no data is entered into either file.

(b) Define File
This function adds a new host file to the NAD and

thus makes it part of the scope of information of TIIN.
The following prompt is flashed to the DBA.

ENTER NAME OF FILE:

The file name is used to add a record to the Element
File. The file is now defined as a host data file and
as a response file. Still to be defined are the data
file elements and the response file structure.
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(c) Define Response File Segment

This is the function used to define the hierarchical
relationship between segments in the response file. The
following display is flashed to the DBA.

ENTER THE FOLLOWING INFORMATION ABOUT THE SEGMENT. ;

1. NAME OF FILE CONTAINING SEGMENT
2. SEGMENT ID
3. PARENT SEGMENT ID

Note that the parent segment identifier is used to
determine the structure of the hierarchical tree
representing the response file. It is also important

to note that segment identifiers only uniquely determine
the segment type within a single host file. No
correlation is implied between segments with identical
identifiers in different host files.

(d) Define Element
This function adds an element definition to the

definition of a host data file. The following display
requesting input is flashed to the DBA.

ENTER THE FOLLOWING INFORMATION ABOUT THE ELEMENT.

NAME OF FILE CONTAINING ELEMENT

. TIIN ELEMENT NAME

HOST ELEMENT NAME

HOST ELEMENT TYPE

HOST ELEMENT UNIT OF MEASUREMENT

SPECIAL CHARACTERISTIC WORD

. TIIN TO HOST VALUE CONVERSION ALGORITHM ID

The TIIN element name is the standard element name or
the name wvhich is standard throughout the network. Its
scope is global throughout all host data bases available
through TIIN. All host attributes (i.e., element name,
element type, element unit of measurement) are assumed
to be local to the host file containing the elements.

It is the responsibility of the Host DBA to map his
local elements to their standard equivalents. The

NV WN -
» A ¥ e .
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special characteristic word structure varies from one
data base to another. It defines those characteristics
of an element needed by TIIN to generate a query against
it (e.g., in DIAOLS the fact that an element is a
relational periodic element would be maintained since
these require special query verbs). The TIIN-to-Host
value conversion identifier specifies the value trans-
lation mechanism to be used in converting the standard
element representation into the host element represen-
tation.

(e) Define Response File Element

This function is used after the response file
segments have been defined to add the proper elements
to each segment. Each time an element is added to a
segment, certain characteristics about the element are
defined. The display below is the prompt to the DBA
to enter these characteristics.

ENTER THE FOLLOWING INFORMATION ABOUT THE ELEMENT.

NAME OF FILE CONTAINING ELEMENT

TIIN ELEMENT NAME

ID OF SEGMENT CONTAINING ELEMENT

. TIIN ELEMENT TYPE

TIIN ELEMENT UNIT OF MEASUREMENT

HOST TO TIIN VALUE CONVERSION ALGORITHM ID

[NV, B VO S ]
. . . .

The TIIN element name, type, and unit of measurement are
used because this is a standardized response format
rather than a response format associated with a par-
ticular host data base. The segment identifier is local
to the host file. When merging two or more response
files the merger algorithm must use standard element
names, rather than segment identifiers, to compare
records since only they are global. The Host-to-~-TIIN
value translation mechanism used in converting host
values into equivalent standard values.

(f) Delete NAD

This function is used to delete an entire Host NAD
and thus an entire Host Data Base from the realm of
consideration of TIIN. Once the Host NAD has been
deleted the Host Data Base is unavailable to any TIIN
analyst.

III-24




(g) Delete File

This function causes a host file to be deleted from
the Host NAD and thus from the realm of knowledge of
TIIN. The function requests only the file name from the
DBA.

(h) Delete Response File Segment

This function deletes a single segment descriptor
from the response file descriptor. Before this operation
may be performed all response file elements must be
deleted from the segment.

(i) Delete Element

This function deletes a single element from the host
data file description. The element may no longer be
queried from this host file.

(j) Delete Response File Element

This function is used to delete an element
description from the response file description. Once
this is performed the element will no longer be returned
from this host file.

(k) Modify Element

This function allows the DBA to modify the descrip-
tion of a Host element without first deleting it from
the NAD and then redefining it.

(1) Display File

This function is used to display the list of element
descriptions contained in the description of a host data
file. The DBA is asked to input the file name of
interest.

(m) Display Resonse File

This function displays the set of segment descriptors
which are currently defined for a particular response
file descriptor. The analyst may use this display to
determine the current hierarchical organization of the
response file. The only input required by the function
is the response file name.
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(n) Display Element

This function requires that the DBA specify the
host element name and the parent file name. The
processor then displays all information contained in
the NAD about the element.

(o) Display Response File Segment

The function displays all elements defined as part
of a segment. The DBA must input the file name and the
segment identifier. This function when combined with
the "Display Response File' function presents a complete
picture of the structure of the response file to the
DBA.

(p) Terminate Session

The function is used to terminate the interactive
session with the Host Data Description Processor.

b. Host Data Description Processor Design

The Host Data Description Processor consists of a set of
modules, each performing a particular function as defined in the
DBA function selection menu. The processor performs the Host NAD
update functions by means of a set of predefined subroutines which
can be written to interface with any DBMS chosen for use by TIIN.
A description of these routines may be found in Appendix E of this
report. The processor performs its display function by means of
TTDL calls. These are described in the User's Manual for SSB
Release III. A detailed description of the processors modules

may be found in both the System/Subsystem Specifications for TAP

and the Program Documentation for TAP.

FUTURE DEVELOPMENT
a. Interactive Capability

The Analyst Aids Processor, the User Data Description
Processor and the Host Data Description Processor are all inter-
active processors driven primarily by user menu selection. This
works well for an inexperienced user who needs a list of choices
to perform his functions but as his experience level increases the
continual redisplay of a menu becomes tedious. These interactive
processors should adapt to this situation and only display lists
of choices when requested. They should also provide to the
experienced user the capability to enter a whole string of
parameters at once instead of requiring him to wait for the prompt
for each. The philosophy is to only provide the level of support
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required by the analyst. This allows the experienced analyst to
proceed through the process almost as quickly as he can enter
data while providing the inexperienced user with as much support
as required.

b. Automatic Verification of User DBA Updates

Each time the User DBA defines a new host data base, data
file, or data element as being available at his node he is assum-
ing it is already defined within the appropriate Host NAD. The
User Data Description Processor should verify the validity of
that assumption before allowing the change in the User NAD to be
completed. This would require the processor to have the capabil-
ity of communicating with all nodes containing a Host NAD.

cl Automatic Notification of Host NAD Updates

A mechanism for the timely dissemination of Host NAD update
information to each affected User NAD should be developed. Sev-
eral known alternatives presently exist for implementing this
improvement. One alternative is for each host to periodically
broadcast to all User NADs standard descriptions of any updates
which have occurred since the last broadcast. Those User NADs
which are affected by the change may then be updated. Another
alternative is that instead of broadcasting the changes, only the
fact that a change has occurred is made known. All User NADs
which may be affected by the change may then request all infor-
mation about the update. A third alternative is that all changes
to Host NADs be logged and periodically the User NADs request
copies of the logs for the Host NADs which affect them.
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SECTION IV

QUERY LANGUAGE PROCESSOR

1. INTRODUCTION

The Query Language Processor (QLP) is the TIIN/TAP module respons-
ible for translating the Transparency Examples Language (TEL) into the Data
Request Intermediate Format (DRIF). TEL is the TIIN user query language.
DRIF is the internal query format before host file selection or user element
name translation have taken place. This section describes both the TEL and
the DRIF query formats before describing the OLP.

2. TRANSPARENCY EXAMPLES LANGUAGE

The Transparency Examples Language (TEL) is an example of a
simple user query language. TEL is used by the intelligence analyst to
submit queries to TIIN. It has been designed to provide access to the
currently designed features of TIIN as well as to provide a base that may
be readily added to. As features such as multifile queries and user speci-
fication of partial query merging operations are developed the TEL language
can be expanded to include them. It is currently aimed at querying the
DIAOLS system. It should be noted by the reader that TEL is a sample
query language only. It has been designed to demonstrate the feasibility
of a common query language. It has been used in TAP to verify the logic of
the Query Language Processor. In a real-time TIIN system any other suit-
able query language or combination of languages could be used.

a. Language Syntax

The syntax description of TEL appears in Figure IV-1. Each
TEL query consists of up to four different selection phrases.
The host selection phrase and the file selection phrase are
optional to any query and both may be omitted. These two
phrases select the host computer and the specific file to which
the query is directed. If either phrase has not been included
within the query the TIIN system will select the appropriate
host or file at which to direct this query. The record selection
phrase is required and allows the user to specify the record
cclection criteria to be used in selecting qualifying target
rccords. The output selection phrase is also required. It
specifies which fields within each record are to be displayed
a5 output.

(1) File Selection Phrase
A file selection phrase is necessary if a host file is

not uniquely determined by the element names used in the
analyst query. A file selection phrase consists of the word
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<query>

<host-name>
<file-1list>
<file-name>
<element-list>
<element ~name>
<std-el-1d>
<host-el~id>
<user-el~id>
<max-response-size>
<select-expr>
<and-expr>
<with-expr>
<not-expr>
<paren-expr>

<criteria>
<expr>

<element-value>
<quantifier>
<relational-op>
<geographic-op>
<location>
<latitude-el-1id>
<longitude-el-1d>
<geographic>
<circle>

<route>

<polygon>
<coordinate-11ist>

<coordinates>

Figure IV-1.

1= [HOST <host-name> ;)
[FILES <file-1list>;]
RETRIEVE <select-expr>;
SHOW <element-list>;
[RESPONSES « max-response-size>];

sem string

sam <file name> [, <file-list>]

tim string

sim <element-name> [, <element-list>)
1= <std-el-1d> | <host-el-id> | <user-el-id>
Saw string

E /string/

fgm @string@

tiw number

tiw <and-expr> [OR <select-expr>]

1= <with-expr> [AND <and-expr>]

1= <not-expr> [WITH <with-expr>]

L [NOT] <paren-expr>

1= (<select-expr>) | <criteria>

im <expr> <relational-op> <expr>

(<locatfon>] <geographic-op> <geographic>

s3€ {<quantifier>) <element-name>
{<element~value>

tim ‘string' | number

1w EVERY | SOME | NO

i LT | LE| EQ | GE | €T | NE | CONTAINS

i INSIDE | OUTSIDE | ALONG

i Lo <latitude-el-id> <longitude~el-id>

tom= <element -name>

g 3= <element -name>

‘i <circle> | <route> | <polygon>

1w CIRCLE (radius, <coordinates>)

sim ROUTE (count, radius, <coordinate~list>)

D1 POLYGON (count, <coordinate-list>)

riw <coordinates> [, <coordinate-1list>]

st latitude longitude

Syntax Description of TAP Common Query
Language
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"FILES" followed by one or more file names separated by
commas and terminated by a semicolon. For example:

FILES BIO3, TACK78;

The file selection phrase affects all queries entered
by the analyst until the next file selection phrase is
entered.

To de-select the files the analyst may enter the word
"ALL" in place of a list of file names in a file selection
phrase, as follows:

FILES ALL;

File de-selection has the effect of allowing file
selection to be implicitly determined by the TIIN system
based on the element names which appear in queries. This
effect applies to all queries entered subsequent to the
file de-selection phrase until the next file selection phrase
is entered.

(2) Host Selection Phrase

For the prototype TIIN the analyst is restricted to one
host DBMS. The analyst may explicitly select which hest is
to be queried by entering the host selection phrase consist-
ing of the word "HOST" followed by the host name and termin-
ated by a semicolon. For example:

HOST DIAOLS;

The host selection phrase affects all queries entered
by the analyst until the next host selection phrase is
entered. The host selection phrase is necessary if the
analyst directly uses host element names in the query instead
of TIIN network standard element names. Also, the host
selection phrase is necessary if the host is not uniquely
determined by the element names used in the analyst query.

To de-select the host the analyst may enter the word
“ALL" in place of a host name in a host selection phrase, as
follows:

HOST ALL;

Host de-selection has the effect of allowing host sel-
ection to be implicitly determined by the TIIN system based
on the element names which appear in queries. This effect
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applies to all queries entered subsequent to the host de-
selection phrase until the next host selection phrase is
entered.

(3) Record Selection Phrase

The record selection phrase begins with the keyword
RETRIEVE and is followed by a complex boolean combination
of element criteria. The element criteria may be combined
using parentheses, the boolean operators NOT, AND, OR, and
the special operator WITH which is a special version of the
AND operator including implicit relationships due to the
hierarchical dependencies between host data elements. In
a boolean expression the precedence of the operators from
highest to lowest is NOT, WITH, AND, OR.

Element criteria may be an arithmetic comparison, a
text scan, or a geographic inclusion test. A basic arithme-
tic comparison consists of an element name, an arithmetic
comparison (EQ, NE, LT, GE, GT) and a constant. A basic
text scan consists of an element name, or substring operator
(CONTAINS), and a constant. A geographic inclusion test
consists of an element pair specifying a latitude element
and a longitude element, a geographic operator (INSIDE, OUT-
SIDE, ALONG), and a geographic region specifier (CIRCLE,
ROUTE, POLYGON) with its associated parameters.

(a) Element Names
The analyst has the option of using element names

from the user frame of reference, the network frame
of reference, or the host frame of reference. The

syntax for network standard element names is as follows:

o First character must be alphabetic
(A through Z)

o Subsequent characters must be alphabetic
(A through Z) numeric (0 through 9),
or dash (=)

o The element name must not coincide with
any reserved word in the TIIN query
language

o The maximum number of characters is
255.

EXAMPLES: MISSION-DATE, A0001
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The syntax for host element names is identical to
that required by the specific host, with only one
additional rule. Specifically, a slash (/) must appear
immediately before and after the character string
which denotes the host name. The slashes serve only to
delimit the host element name and are not part of the
element name when the query is presented to the host
DBMS. A double-slash may be used to represent a
single slash embedded in a host element name.

EXAMPLES: /MISSION.DATE/, /0001/, /S//360/

The syntax for user element names is unrestricted,
with an at-sign (@) appearing immediately before and
after the character string which denotes the user ele-
ment name. The at-signs serve only as delimiters and
are not part of the user element name itself. A double
at-sign may be used to represent a single at-sign
embedded in a user element name.

These naming conventions apply primarily in the
context of a query entered via the TAP common query
language.

(b) Element Values

The types of constants, numeric and character
strings, may appear in queries entered via the TAP

common query language. The syntax for a character string

is as follows.

o The maximum number of character is
255.
o The string must conform to the restric-

tions which apply at the host

o A quote mark (') must appear immedi-
ately before and after the character
string. The quote marks serve only to
delimit the string and are replaced at
the host by the appropriate punctuation.
Double quote marks may also be used
to represent a single quote mark em-—
bedded in the character string.

EXAMPLES: 'uUS'

'12/17/79'
'DIDN"T'
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b.

The syntax for a numeric constant is as follows:

o The maximum number of characters is
255.
o The initial character must be numeric

(0 through 9)

o The numeric constant is delimited by a
blank or other special character

o The string must conform to the restric-
tions for character strings or numeric
constants which apply at the host.

EXAMPLES: 500.3
12/17/79
18:01

(4) Output Selection Phrase

The output selection phrase consists of the keyword
SHOW followed by a list of element names to be displayed.
Each element name selects one filed from each of the output
records to be displayed. The names may be either TIIN
standard names, user names or host names as specified in
the element name section above. Only one output selection
phrase per query is allowed. If SHOW ALL; is specified,
all fields will be displayed.

(5) Response Size Phrase

This optional phrase consists of the keyword RESPONSES
followed by a number. The phrase specifies the maximum
number of query responses which the user wants returned to
his site.
Sample Queries

Suppose a user wishes to query the "COUNTRIES" file for the

capitols and populations of all countries having an Armed Forces
strength of greater than 50,PPP men and located within a circle
of 20PP miles from Saigon. The query would look like the follow-

ing:

FILES COUNTRIES;

RETRIEVE MILITARY-STRENGTH GT 50009
AND COUNTRY-LOCATION INSIDE CIRCLE (2000, 1PPPN
19700P0E) ;

SHOW CAPITOL, POPULATION;
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Another possibility is that we wish to interrogate host '"Al"
to determine which records in the '"CITIES" file are not within
3099 miles of Moscow nor within 3PP miles of Washington. We wish
to list all fields of each record meeting these qualifications.

HOST Al;
FILE CITIES;

RETRIEVE NOT (CITY-LOCATION INSIDE CIRCLE (3090, S56PPPPN
38PPPPE) OR CITY-LOCATION INSIDE CIRCLE (3099, 399PPON
770000W)) ;

SHOW ALL;

In this example the record selection phrase could be rewrit-
ten as:

RETRIEVE  CITY-LOCATION OUTSIDE CIRCLE (3009, 5600PPN 38PPPPE)
; AND CITY-LOCATION OUTSIDE CIRCLE (3099, 390PPPN 779PPPW) ;

DATA REQUEST INTERMEDIATE FORMAT
a. Functional Design

The DRIF (Data Request Intermediate Format) is the data
structure used for passing queries from the QLP (Query Language
Processor) to the User QIP (Query Intermediate Processor). A
single DRIF is produced by the QLP for each analyst query.

The DRIF is designed to be general and capable of handling a
superset of all features appearing in typical intelligence query
languages. To allow this, the DRIF design is open-ended and can
easily assimilate additions. The verbs and operators in DRIF are
system operators, allowing the addition of new operators without
any changes to the DRIF structure.

(1) DRIF Structure

The DRIF consists of two kinds of information. General
information about the query, such as user identifier, query
identifier, and other fixed information are stored in the
fixed portion of DRIF. The query itself is stored in reverse
Polish notation in the conditional table in the variable
length portion of DRIF.
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(2) Data Sources

The information contained in the DRIF is derived from
two sources: the user/analyst and the TIIN system. System
provided information includes the user node name, the origi-
nating terminal identifier, and the time the query originated.
Analyst-provided information includes data selection criteria,
a 1ist of data names for which data values are wanted, and |
the maximum number of responses wanted. |

In order to account for all queries, the TIIN system
will assign a unique identification to each query. The
identification will consist of the user node at which the
query originated, the user ID, and the time the query was
originated.

The analyst may also provide information to locate the
data. The analyst is permitted to specify a host data base
and, optionally, the name of a file located at the data
base. When the name of the data base is not specified the
TIIN system will try to satisfy the query from all the data
bases on the network. When the data base name is specified
and the file name is not, the TIIN system will try to satisfy
the query from the data located at the specified data base.

(3) Language Independence

The structure of the DRIF is independent of the language
in which the query was originally stated. The syntax of the
original language is translated into the DRIF syntax, and all
functional names are translated into standard TIIN function
codes at the time the DRIF is generated. Consequently, in
order to interpret a DRIF, TIIN does not need to know any-
thing about the source language of the query.

(4) Data Base Dependence

The only parts of the DRIF not in the standard TIIN
system frame of reference are the element names and element
values. The module generating the DRIF is familiar with the
query language it is translating, but is not familiar with
the elements, since data elements are not part of the
language. Different users in the system may use the same
query language but different sets of elements and different
names for the same elements. The QNF Generator, the module
that transforms the DRIF into the QNF, has access to element
name and value translation tables in the NAD (Network Access
Directory) and therefore is the logical module to translate
names and values from the user to the TIIN standard frame of
reference.
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The element names appearing in the DRIF can be divided
into three categories: user names, TIIN standard names, and
host names. User names are names that are known at the
local node and that can be translated into TIIN standard
names by using translation tables in the NAD. Host names
are names local to the host DBMS and therefore not subject
to the translation process. When an analyst specifies any
host names in his query, he is required to also specify the
host data base.

b. DRIF Layout

The DRIF can be divided into two sections: the header and
the conditional table. The header contains information which
TIIN uses to process the user's data request. The conditional
table contains the TIIN translation of the user's data request.

(1) Header

The structure of the DRIF and QNF is shc  in Figure
IV-2. It should be noted that some of the it: s in the
header are only determined once the DRIF has been translated
into QNF by the User QIPF. The following is a description
of the header items. The only item in this list which is
generated directly by the QLP is the maximum number of
responses.

Word 0 USER NODE ID is the network identification of the
node from which the query originated.

Word 1 ORIGINATING USER IDENTIFIER is the TIIN identifi-
cation of the user/analyst who initiated the data
request. This ID is unique within a node.

Words TIME QUERY ORIGINATED is the date and time that the
2-3 DRIF for the data request was constructed. Words
0-3 together constitute a unique identifier for
the user request (DRIF).

Word 4 QNF IDENTIFIER is used to differentiate between
the different QNF's originating from the same DRIF.

Words FLAG WORDS are status words used to indicate the
5-6 operational status of the message headed by this
block.
Word 7 ORIGINATING TERMINAL IDENTIFIER is the TIIN ident- 1

ification of the terminal which initiated con-
struction of the data request.
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10
11
12

13

13+R
144R

USER NODE IDENTIFIER

ORIGINATING USER IDENTIFIER

TIME QUERY ORIGINATED

QNF IDENTIFIER

FLAG WORDS

ORIGINATING TERMINAL IDENTIFIER

SECURITY CLASSIFICATION

MAX NUMBER OF RESPONSES

HOST DATA BASE IDENTIFIER

FORMAT CODE

COUNT OF RETURNEES (=R)

RETURNEES (1 WORD EACH)

CONDITIONAL TABLE LENGTH
(BYTE COUNT)

CONDITIONAL TABLE ENTRY 1

CONDITIONAL TABLE ENTRY M

Figure IV-2. Layout of DRIF and QNF
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Word 8 SECURITY CLASSIFICATION is a one-word code indi-
cating the classification of the user/analyst
originating the data request.

Word 9 MAX NUMBER OF RESPONSES is the maximum number of
records the user/analyst wants to retrieve.

Word 10 HOST DATA BASE IDENTIFIER is the network identifi-
cation of the host DBMS which will process the
user/analyst query. A blank value in this field in
the DRIF received from the user language processor
(TAP) will be replaced with a valid host identifi-
cation by the host selector module.

Word 11 FORMAT CODE is the TIIN identification for the user
specified response format.

Word 12 COUNT OF RETURNEES is the number of users to re-
celve responses.

WORDS RETURNEES is a list of TIIN one word user identi-
13-(12+R) fiers of users, other than the original user, who
are to receive responses.

(2) Conditional Table

The entries in the conditional table are variable length
and have been entered in the order of Reverse Polish Notation
by the ALP. Each entry includes a byte count, a type code
and either a string of bytes or a keyword identifier depending
upon the entry (See Figure IV-3).

(a) Entry Byte Count

This is a one byte count of the number of bytes
comprising this entry. The count includes this byte.
The minimum entry byte count is three.

(b) Entry Type

This is a one byte code which specifies the type of
the entry. The current list of type codes is:

Verb

Operator

User Element Name
Standard Element Name
Host Element Name
User Element Value
Stuadard Element Value

NV S WN -
LI A ]
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Figure IV-~3,

<RPN-expression>

<multi-db-query>

<single-db-query>

<file-list>

<response-operator>

<phrase-list>

<verb-phrase>

<gelect-phrase>

<select-expr>

<criteria>

<geographic-exp>

<geographic>

<geographic-op>
<circle>
<route>
<polygon>

<coord-l1ist>

<coord>
<relational-expr>

<expression>

<relational-op>
<quantifier>
<binary-logical>
<unary-logical>
<print-phrase>

<element-list>

<multi-db-query>
complete-QNF~identifier multi-db-query

<single-db-query>
<single-db-query> <multi-db-query>
<response-operator>

<phrase-list>
<phrase-1ist> <file-1ist>

file-specification
file-specification <file-1ist>

MERGE | JOIN | DIFFERENCE

<verb-phrase >
<phrase~1ist> <verb-phrase>

<select-phrase>
<print-phrase >

<select-expr> SELECT
<criteria>
<select-expr> <unary-logical>

<gselect-expr> <select-expr> <binary-logical>

<geographic-expr>
<relational-expr>

<expression> <geographic> <geographic-op>
<circle>

<route>

<polygon>

INSIDE | OUTSIDE

radius <coord> CIRCLE

coord-count half-width <node-list> ROUTE

coord-count <node-list> POLYGON

<coord>
<coord> <coord-list>

latitude longitude

<expression> <expression> <relational-op>
element-name

element-value

element-name <quantifier>

GE | 6T | LE | LT | EQ | NE | HAS | HASNOT
ALL | NO

AND | OR | WITH

NOT

<element-1list> PRINT

element-name
element-name <element-list>

Syntax Description of the Reverse Polish

Notation (RPN) Used in the Conditional Table

of the QNF.
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7 = Standard Element Value

8 = Host Element Value

9 = File Name

1# = Response Operator

11 = Complete QNF Identifier

12 = Host Name

13 = Maximum Number of Target Records to be Returned

(d) sString

This field normally contains a variable length
character string representing a name or value. The only
two exceptions to this rule are when the entry type
equals one or zero. If the entry type equals zero
the entry is a verb and the string field contains a
single byte integer verb code (P = SELECT, 1 = PRINT).

If the entry type is one the entry is an operator and
the integer code representing it is found in Figure IV-4,

4 Verbs

In the TIIN prototype the verb code different-
iates between the select statement and the print
statement with only one select and one print code
per query. In later stages of development the
verb codes may include data manipulation verbs,
different kinds of retrieval and output verbs, as
well as mixed sequences of verb phrases.

a SELECT (Verb Code: 1)

SELECT is a verb associated with the re-
verse Polish expression which qualifies the
records to be extracted from the data base.
The operators associated with the SELECT verb
are described below.

b PRINT (Verb Code: 2)

The expression associated with PRINT
specifies the elements to be extracted from
the data base as a result of this query. In
the TIIN prototype, the expression associated
with PRINT is a list of element names, and
cannot contain any operators.




Operator/Functions

Logical

OR
NOT
WITH

Relational

GT (greater then)

GE (greater than or equal)
LT (less than)

LE (less than or equal)

EQ (equal)
HAS
HASNOT
INSIDE
OUTSIDE

Geograghic

CIRCLE
ROUTE
POLYGON

Quantifiers

ALL
NO

Response

MERGE
JOIN
DIFFERENCE

Figure IV-4.

TIIN

Standard Number of
Code Operands
1 2

2 2

3 i

4 2

10 2

11 2

12 2

13 2

14 2

15 2

16 2

17 2

18 2

19 2

20 3

21 variable (min. 6)
22 variable (min. 7)
30 1

31 74

40 2

41 2

42 7

Standard Operator Codes in DRIF
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Operators Used with the SELECT Verb

The operators defined for the TIIN prototype,

and their associated TIIN standard operator codes
are shown in Figure IV-4. These codes are used in
the DRIF.

a Logical Operators

The logical operators, AND, OR and WITH
must each have two operands. The logical
operator NOT must have one operand. All oper-
ands associated with logical operators must
generate boolean values when evaluated. An
operand of a logical operator must therefore
be an expression formed from either another
logical operator, a relational operator, a
geographic operator, or any other operator re-
sulting in a boolean value.

The AND and WITH operators have the same
meaning unless a hierarchy of record segments
is involved. In a hierarchy where several
subordinate segments have the same parent
segment, the AND operator indicates the criter-
ia may be satisfied in different subordinate
segments under the common parent, whereas the
WITH operator indicates the criteria must be
satisfied in the same subordinate segment.

b Relational Operators

Seven relational operators (GT, GE, LT,
LE, EQ, NE, HAS, HASNOT) can be specified in
the QNF. Each relational operator must have
two operands. If one operand is an element
name and the other one is a value or an ex-
pression, the element name must be specified
as the first operand (i.e., 5 GT A would be
converted to A LT 5). The first six operands
specify the standard six relationships. The
operator HAS is used to select element values
which include the specified partial value.
HASNOT selects those values which do not
include the specified partial value.

¢ CIRCLE

Opernads: Radius, latitude, longitude
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