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EXECUTIVE SUMMARY

ES-I INTRODUCTION - THE INCA DATA BASE SYSTEM

As the scope and depth of Integrated Nuclear Communication Assessment (INCA)
Program analyses have grown and the number of participants in the field has increased,
so too have the demand for and the amount of technical data grown, Computer Sciences
Corporation (CSC) was tasked with the responsibility of studying the demand and usage
of INCA program data and recommending a data control/management system. The
task required the design of an automatic data base system at the functional and detailed
concept levels, and the toilowing subtasks comprised the work breakdown structure:

1. Survey of data demand and usage

2. Preliminary design

3. System functional requirements and specifications
4. Detailed concept design.

The first two subtasks were iterative procedures in which the survey produced
information suitable for a preliminary design. Questions raised during the preliminary
design phase required further survey effort. The last two steps were not iterative but
followed one another sequentially.

This report presents the background of the problem brought out by the survey, the
purpose and objectives of the required data base system, and the design. For clarity and
ease of understanding of the INCA data base architecture, a section on functional data
base component fundamentals is also presented. This report also includes a basic INCA
analysis support data base system established at the Reston facility (DCEC) of the
Defense Communications Agency (DCA).

Appendix A of this report contains technical system information concerning
a prototype INCA data base system used to test the concepts presented. Appendix B
provides a tutorial section on data base concepts for the reader unfamiliar with such
concepts. d

ES-II BACKGROUND AND SURVEY RESULTS

A CSC survey of data requirements, data repositories, and data usage by the
various INCA participants initiated this task. This survey took the form of compre-
hensive discussion, both in person and by telephone, with the INCA organizations as
well as some organizations working in the nuclear effects field but not direct INCA
participants. Since the efforts of both INCA and non-INCA participants are so inter-
related and since INCA efforts could be expanded into some of the areas researched by
non-INCA organizations, the decision was to have the data management system, hence
the survey, encompass both classes of potential users. Table ES-1 gives the list of
organizations contacted and whose data bases were surveyed. Figure ES-1 illustrates
the relationship of the various data classification to the INCA data base system.

ES-1
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Table ES - 1. Data Base Survey (Page 1 of 3)

SERVICE OR COMPUTER PROGRAM

CUSTODIA

INCAM-1 (BDM)
ETC3

DASIAC (GE/
TEMPO)

NET-2 (BDM)

CIRCUS-2 (BOEING)

SATL (ESL)

TROPO (ESL)

NUCOM (SRI)

DESCRIPTION OF DATA SETS/FILES

ES-2

Burst Parameters
Communications Sites

Table Look-Up

Phenomenology
Systems, Components, Materials

Keywords

Current Elements (Resistors, Capacitors)
Modelled Devices (Diodes, Transistors)
Microcircuits

System Elements
Circuit Elements

Burst Scenario
Satellite Location and Parameters

Transmitter Terminal Parameters

Receiver Terminal Parameters
Scatter Path Locations

System and Antenna Parameters
Transmitter and Receiver Power

Antenna Parameters

HF Ray Tracing

Ion Distribution

Transmitter and Receiver Locations
Burst Locations and Altitude




Table ES - 1. Data Base Survey (Page 2 of 3)

SERVICE OR COMPUTER PROGRAM

DESCRIPTION OF DATA SETS/FILES

(CUSTODIAN)

NUCOM (SRI) (Cont'd)

WEPH (GE/
TEMPO)

WRECS (GE/
TEMPO)

COMDEG, DAFGEN
(CCTC)

NASTRAN (CSC AND
OTHERS)

TACVAM (BOOZ-
ALLEN)

CSSM (SAI)

Neutron, Beta, Gamma Fractions
Debris and Fireball Descriptions

Ground Loss Coefficients

Weapon and Ray Path Parameters
Fireball and Debris Properties
Temperatures and Electron Densities

Natural Atmospheric Properties

Weapon Parameters

Transmitter and Receiver Locations

Blue Strike/JAD Data Base
3
Rods, Beams, Shear and Twist Panels;
Triangular and Quadrilateral Shear;
Bending and Plate Elements;
Axisymmetric Shell Elements, Scalar

and General Elements

Transmiiter, Receiver and Antenna

Characteristics

Deployment of Tactical Units
Sensor Systems

Available Weapons

Target Arrays

ES-3
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Table ES - 1. Data Base Survey (Page 3 of 3)

SERVICE OR COMPUTER PROGRAM DESCRIPTION OF DATA SETS/FILES

(CUSTODIAN) |

APACHE SIMULATOR e Circuit and Trunk File
(GTE/SYLVANIA)

ROSCOE (GRC) e Uplink and Downlink Parameters

e Location Data

e Nuclear Operation

e Uplink and Downlink Scintillation

e Dynamic Storage Allocation System

ES-4
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It became apparent during this survey that two data base systems were necessary,
one which supports the technical analysis and another to provide a capability for
literature, applicable codes, other resources searches, or inquiries. The first data
base system was the more obvious. The many INCA participants are using common
data and some are generating data of use to others. A single common technical
analysis support data base would centralize this data and make technical data elements
available to all users. The survey concentrated on determining what data elements
and data files should be included in the centralized system. During this survey, it was
also apparent that many of the participants would benefit from a second data base system
called a resources data base. Redundant data collection efforts could be reduced or
eliminated in the areas of data not part of the centralized technical unalysis support
data base. Keyword searches to locate data sets, documents, personnel expertise,
etc., in the nuclear effects field could be performed with the benefit of focusing
attention more quickly on the resource required. Addition of contracts, agency,
nuclear effects organization, etc., would permit inquiry in a variety of ways suitable
to both the Defense Nuclear Agency (DNA) and INCA organizations (e.g., which codes
were developed by a given organization). Prime beneficiaries are new DNA contractors
which could readily assess the prior research done and concentrate on building from
this point rather than starting in a manner which duplicates previous efforts. The survey,
therefore, included a collection of information for the design of this second data base
system.

Formal names have been given to these data bases: Technical Analysis Support
Data Base (TASDB) and Resources Data Base (RDB).

ES-III PURPOSE OF THE INCA DATA BASE SYSTEM

The single reason for the creation of the INCA data base system is the centraliza-
tion of currently developed data in highly useful forms to prevent duplication of effort on
the part of INCA Program team members and to ensure the quality of data used for
INCA efforts. Currently, various but similar data files and data bases are being develop-
ed by contractors with little knowledge of what work has been done toward creating
their required data. Usually, project teams get small chunks of data from various
sources and integrate them into some form of data base. What is finally developed is
often available from another source or requires only a little modification to make it
readily useable. This exists clearly for DCA data for trunks, circuits, links, equip=
ments, etc. In varying degrees, this is also true for phenomenology data. The
problem is not unique to the INCA Program but exists almost everywhere in the
information technology field. It is cost-effective for DNA to apply data base technology
and the discipline of centralization to the INCA Program.

Usage of data base management system softwai'e is justified by several conditions:

1. The large volume of data with element redundancy (excess storage required)
and record interrelationships




T i

.,

2. A sizable number of users (especially under separate authority)
3. The need for a single point of data management

4. The security/access control to data elements

5. Multiple, simultaneous users of the data.

Paragraph ES-II - Background and Survey Results reveals that these conditions
justifying the use of data base management system (DBMS) software have been met.
Multiple simultaneous users do not exist now since each organization has its own data
copies. However, in a centralized operation, there will be multiple simultaneous
users and, hence, there will be additional requirements for controlling and synchronizing
their activities on the data base. DBMS software has provision for permitting multiple
simultaneous users to access a common data base.

ES-IV OBJECTIVES OF THE INCA DATA BASE SYSTEM

There are many specific objectives which could be cited for the INCA data base
system design once it has been established that the purpose for creating such a data
base is feasible and appears cost-effective. However, for the initial concept work
presented in this report, there will be only six specific objectives as deseribed below.

Flexibility of the architecture permits additions and integration of new data as
users find the INCA data base system useful and as they have other data relatable to the
current content. This will be a necessity for the Automated Assessment Tool (AAT)
which will be evolving over the next years and, consequently, will have changing require-
ments for additional data integration.

Flexibility of the architecture for data base reorganization is important since the
usage patterns of the data base and the internal files are undefinable at this time.
Gross tuning and later fine tuning will be required to ensure rapid retrieval and to
minimize computer resources in terms of Central Processing Unit (CPU) time and disk
seek times. New chains may have to be added to facilitate new data relationships which
will be identified in the future. Without such chains, data base operations might consume
a disproportionate or unnecessary amount of CPU resources.

Ease of use for many standard reports is a specific objective which has two issues.
One is architectural, requiring that common data relationships be identified and chains
of record pointers established to permit all request-relevant data be immediately and
directly available without significant sorting and extracting. The other is implementation
of a simple user report generator which can permit nonprogrammers to develop reports
from the data base.

Ease and assurance of data maintainability are influenced partly by architectural

and partly by management philosophy (ensuring that maintenance is done in order to
assure data quality).

ES-7
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Finally, there must be a means to distribute the data base to users, either as
remote or local batch usage of the data base on one computer or through the use of
tape/disk distribution to users for their own computer systems.

These specific objectives are to be met mostly through the functional and detailed
design efforts. While the foregoing is a reasonably modest set of specific objectives
imposed on the INCA data base system, subsequent contractual work and use of early
implementation will achieve even more.

ES-V INCA COORDINATED DATA ENVIRONMENT

Figure ES-2 illustrates the order and control over data sources and data quality
made possible with a centralized data base management system. Within is the figure
encompassing all aspects of the INCA Program, the shaded area separates the human
aspects from the automated aspect of the total INCA system.

Starting at the top in the shaded area is the DNA Project Office - INCA Program.
This office, through contractual instruments, authorizes INCA participants to become
users of the INCA data base system. Application software, specific to the analysis to
be performed, is developed by the users; this is the tool which the user employs to
enter the data base system. The software may be used to reference standalone data sets
(files) which are primarily phenomology-oriented data or procedures to involve codes
on the computer. It may also interface to either of the two data bases established.
Interface is through the DBMS which accepts a list of data elements to be referenced
or updated, etc.

In the unshaded area is the data base system consisting of:

1. The data base administrator who receives user authorization from the DNA
Project Office and general guidance as to how the data base is to be used

2. The DBMS with the two data bases, TASDB and RDB, as well as a data
dictionary

3. A nuclear codes library

4, Standalone data sets.

Users' procedures and applications programs are utilized to reference the codes
library and standalone data sets as provided by the standard computer operating system.
User application programs access the two data bases and data dictionary (if provided)
through the DBMS. It controls user access to read, write, add, and delete data
elements; users may be authorized for one or several of the options by the Data Base
Administrator.

The Data Base Administrator is the most important human element of the INCA
data base system. He is the one who ensures that all necessary steps are taken to:

ES-8
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1. Set authorization 3
2. Ensure data completeness

3. Ensure data quality

4. Fine-tune the system for efficient use of CPU resources and mass storage.

If a well-experienced person is not chosen for this position, the entire data base
effort could be a failure, creating more problems than it solves.

ES-VI FUNCTIONAL DESCRIPTION - TECHNICAL ANALYSIS SUPPORT DATA BASE
SYSTEM

A functional description is developed for the Technical Analysis Support Data
Base System (TASDB). Scope of this functional description covers the following areas:

1. The information content i
2. Source of data elements
3. Information retrieval, including direct access and indirect access (the latter
defined as requests which must perform relatively extensive processing
on directly accessed data to produce a given result).

Content of the TASDB has a communications system orientation rather than nuclear
phenomonological orientation and is based on the Defense Communications System (DCS).
Data will be maintained for the following communication system entitles:

Circuits

Trunks

Links

Nodes

Communications paths
End-end users (routing)
Equipments

Facilities.

QQQUI:&“NH

Within each category will be a record for each individual item (e.g., a circuit,
trunk, facility, etc.). Such records contain all pertinent technical system data for the
individual entity as well as a prespecified number of bytes for general usage by an
AAT. Such bytes will be used by the AAT as required to record the effects of a scenario
on the DCS. By independent use of these spare bytes in each record, the TASDB is kept
in tact as far as the technical system information is concerned. Therefore, AAT runs
and normal inquiries by others concerning the DCS structure can proceed simultaneously
but independently.

ES-10




ES-VII DETAILED DESIGN SPECIFICATION - TASDB

A detailed conceptual design specification was developed for the TASDB. It
includes:

Specifications of master and variable files
Record formats

Record pointers and chains

. CPU memory requirements.

AS&NH

Figure ES-3 illustrates the TASDB architecture.
ES-VIII PROTOTYPE INCA TECHNICAL ANALYSIS SUPPORT DATA BASE

To test out the concepts developed for the INCA TASDB, and also to support the
Trunk Allocation Task, a small data base was established under the TOTAL DBMS
on an IBM-370/155 at DCA in Reston, Virginia. Its primary content is a representative
set of circuits between the U, S, and Europe, as well as in Europe. Included are all
related records for circuits, trunks, links, and sites/nodes. Access to the data base
permits inquiries to show all circuits contained in a given trunk, shows all trunks and
associated circuit file for trunks passing through a given node, etc.

The results of the Trunk Allocation Task were formally briefed to DNA and the
results were supported by the data base usage. If it had not been developed, repetitive
sorting would have been required to align records from one file to those of other
related files as well as to write edit/select utilities to extract the desired data from
sorted files. Use of this data base proved the utility and benefits of the INCA TASDB
for the INCA Program. It was consequently used as the nucleus of the larger, more
comprehensive TASDB. Refinements to this prototype were made prior to using it as
a nucleus to the TASDB. Figure ES-4 illustrates the prototype TASDB architecture.

ES-IX FUNCTIONAL DESCRIPTION - RESOURCES DATA BASE SYSTEM

A functional description was developed for the RDB., The scope of this functional
description covers the following areas:

1. Definition of the data base files with regard to information content
2. Information access capabilities and limitations.

The RDB is the library information retrieval subsystem of the INCA data base
system. It catalogs reference information concerning the INCA program, including
codes, contracts, documents, etc., With the RDB, automated information reference
regarding previous technical efforts and available resources is made readily available
to INCA participants. The internal RDB architecture will be designed with maximum
flexibility to ensure adaptibility to new types of INCA reference and resource categories
as the INCA Program develops.

ES-11
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Content of the RDB will initially include the following categories:

Keywords

Documents

Codes

Data bases (including data files)
Contracts
Contractors/participants
Experts

Acronyms

m-ﬂd’)(ﬂ:bwl\ﬂb-‘

Within each category, there will be a record for each entity. Linkage between
interrelated records will be provided to make efficient and quick access to related
information as a set of data.

ES-X DETAIL DESIGN SPECIFICATION - RDB

A detailed conceptual design specification was developed for the RDB. It includes

1. Specifications of the master and variable files

2. Record formats

3. Record pointers and chains

4. CPU memory requirements.

Figure ES-5 illustrates the RDB architecture.

ES-XI CONCLUSIONS AND RECOMMENDATIONS

ES-XI.1 Conclusions - TASDB

The TASDB centralizes the data repository function for the INCA Program as
well as ensuring the quality of data elements used in technical analyses. A strong data
base management philosophy should be adopted to assure the data completeness and
quality possible with an automated data base system. Centralization reduces costs of
data acquisition for new and continuing INCA participant efforts. Currently, as each
new project has significant data acquisition costs (e.g., $50,000 to $250,000), new data
is produced by analyses, system assessment simulations, etc., it will be fed back into
the data base system to serve other references (assuming the results are of general
applicability). No definitive quantitative cost estimates of savings were made, but
qualitative considerations from a field survey show that there currently are repetitive
expenditures for similar or identical data collection efforts.
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Automated data base systems offer cost savings primarily through economy of
scale effects. For INCA data used in support of technical analyses, this economy of
scale effect is present in the forms of:

1. Number of users

2. Large volume of data

3. Highly interrelated system data for which a request to one file implies
sorting other files for related records

4. Data redundancies in total data collection due to duplicated information in
different files of INCA interest.

Data base systems such as the TASDB can reliably and effectively handle large
volumes of data for multiple users; they can also create pointers and linkages to inter-
connect related data elements/records for reduction of sorting and sifting of files
and to eliminate redundancy of data insofar as it is efficient.

Therefore, cost savings to the INCA program are considered sizeable and will
accrue through:

1. One-time centralization of data

2. Ongoing minimal cost data base updating

3. Reduced programming requirements (rn 1/0 file coding and application
independence from physical data storage).

ES~XI1.2 Conclusions - RDB

The RDB allows a user to enter specifics about requirements (s' o as keywords,
nuclear code names, participant corporate name, etc.) and to get back data showing
what resources are available.

While the technical/economic advantages of a DBMS system, per se, apply for
the RDB cited above apply here also, the justification of this second data base should
be mentioned. With each new INCA contractor and new project, there is the potential
for redundant studies, lost manpower due to finding resources, etc. The desired
goal of any continuing program is to build upon previous results. In our survey of
INCA participants, such costs due to these problems were observed, and it was concluded
that a management information system (or automated catalog of resources) is
desirable. The functional design of such a data base and its usefulness to INCA was
then developed in the data base task.

ES-XI.3 Conclusion - Selection of a DBMS

CSC examined the various DBMS software packages available, concentrating on
their internal features and limitations, flexibility, ease of use, and computer hardware
on which the S/W can be used. Comparisons of these facets were measured against

ES-16




the Government-furnished DBMS (called TOTAL and marketed by Cincom Systems, Inc.).
TOTAL was furnished to CSC as operational on the IBM-370/155 at the Reston, Virginia,
DCA. It was used for the Trunk Allocation Task and for the prototype INCA data base
effort. Two questions were to be answered by the selection process: In the absence of
any Government-furnished DBMS, which DBMS would be best for the INCA program ?

If TOTAL, as provided by the Government, was to be continued, are there any possible
reasons to suggest its replacement by another DBMS ?

The answer to both questions is TOTAL as DBMS. It is the best available package
since it:

1. Is transportablz to IBM, Honeywell, CDC, and many minicomputers in
Government inventory

2. Interfaces to standard programming languages

3. 1Is easily used

4. Has great flexibility to cost-effectively handle INCA Program emphasis
changes

5. Is widely accepted by computer industry

6. Has good vendor support

7. Has continued development of online, inquiry, and utility S/W modules.

After the elimination of certain inadequate vendors, those examined were:

1, System 2000 ’
2. IMS ]
3. Model 204
4. IDMS
; 5. ADABAS.

System 2000 would be the next best choice if TOTAL did not exist.

ES-XI.4 Recommendations

CSC recommends that a final cost-benefit analysis be made to measure the data
base system concepts and design generated against current and future INCA Program
efforts. This is not anticipated to be either a lengthy or costly study, but rather to
demonstrate clearly that the designed data base system is clearly cost-effective to :
implement at this time or at a later point in time.

Assuming that the analysis proves it is cost-effective to make this INCA program
investment and at this time, CSC recommends that the DNA take strong action to
establish the INCA data base system during the timeframe shown to be most cost- i
effective by the analysis either now or in the future.

S
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We make this recommendation recognizing that the DNA and the INCA Program
are long-term entities and, therefore, will be substantially involved in repetitive
data collection and analysis of the identical or similar data, differing from INCA task-
to-task only in its organization and usage.

ES-XII - DATA BASE TUTORIAL

Appendix B of the Final Report - Data Base Analysis - - provides the reader with
a generic tutorial description of a DMBS. Data files, pointers, chains, and other
related concepts are developed in a systematic manner to illustrate the use and
benefits of a DBMS. It is highly recommended that readers unfamiliar with DBMS
operation or structure review this appendix prior to reading the technical sections of
the final report.
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SECTION 1 - INTRODUCTION - THE INCA DATA BASE SYSTEM

As the scope and depth of INCA Program analyses have grown and the number of
participants in the field has increased, so too has the demand for and the amount of
technical data grown. CSC was tasked with the responsibility to study the demand and
usage of INCA program data and to recommend a data control/management system.
An automatic data base system was to be designed at the functional and detailed con-

cept levels. The task work breakdown consisted of the following subtasks:

e Survey of data demand and usage
e Preliminary design
e System functional requirements and specifications

e Detailed concept design.

The first two subtasks were iterative procedures in which the survey produced
information suitable for a preliminary design. Questions raised during the preliminary
design phase required further survey effort. The last two steps were not iterative,

but followed one another sequentially.

In this report, the background of the problem as brought out by the survey, the
purpose and objectives of the required data base system and the design are presented.
A basic section on functional data base components is also presented for clarity and
ease of understanding the INCA Data Base Architecture. A basic INCA Analysis
Support Data Base System which was established at the Reston facility (DCEC) of the

Defense Communications Agency is described.

Appendix A contains technical system information concerning a Prototype INCA
Data Base System used to test the concepts presented. Appendix B provides a tutorial

section on data base concepts for the reader who is unfamiliar with such concepts.
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SECTION 2 - BACKGROUND AND SURVEY RESULTS

CSC started this task with a survey of data requirements, data repositories and
data usage by the various INC A participants., This survey took the form of comprehensive
discussions, both in person and by telephone, with the INCA organizations as well as some
organizations working in the nuclear effects field, but which are not direct INCA partici-
pants, Since the efforts of both INCA and non-INCA participants are so inter-related
and since INCA efforts could be expanded into some of the areas being researched by
non-INCA organizations, it was felt that the data management systein, hence the survey,
should encompass both classes of potential users. Table 1 gives the list of organiza-
tions contacted and whose data bases were surveyed. Figure 2-1 illustrates the

relationships of the various data classification to the INCA Data Base System.

It became apparent during this survey that two data base systems were necessary,
one which supports the technical analysis and another to perform literature, applicable
codes, and other resources searches or inquiries. The firstdata base system was the more
obvious and the one toward which CSC directed its efforts, The many INCA participants
are using common data and some are generating data of use to others. A single common
technical analysis support data base would centralize this data and make technical
data elements available to all users. The survey concentrated on determining what
data elements and data files should be included in the centralized system. During the
survey, it became apparent that many of the participants would also benefit from a
resources data base. Redundant data collection efforts could be reduced or eliminated
in the areas of data not part of the centralized technical analysis support data base.
Keyword searches to locate data sets, documents, personnel egcpertlse, etc., in the
nuclear effects field could be performed with the benefit of focusing attention more
quickly on the resource required. Addition of contracts, agency, nuclear effects
organization, etc., would permit inquiry in a variety of ways suitable to both the DNA
and INCA organizations (e.g., what codes were developed by a given organization).
Prime beneficiaries would be new DNA contractors which could readily assess the
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Table 2-1, Data Base Survey (Page 1 of 3)

SERVICE OR COMPUTER PROGRAM DESCRIPTION OF DATA SETS/FILES

{CUSTODIAN)
INC%M—I (BDM) ® Burst Parameters
ETC e Communications Sites )
e Table Look-Up 1
DASIAC (GE/ e Phenomenology
NP e Systems, Components, Materials
e Keywords
NET-2 (BDM) e Current Elements (Resistors, Capacitors)
® Modelled Levices (Diodes, Transistors)
e Microcircuits
e System Elements
CIRCUS-2 (BOEING) e Circuit Elements
SATL (ESL) ® Burst Scenario
e Satellite Location and Parameters
e Transmitter Terminal Parameters
TROPO (ESL) ® Receiver Terminal Parameters x
e Scatter Path Locations f
e System and Antenna Parameters :
e Transmitter and Receiver Power
e Antenna Parameters
NUCOM (SRI) e HF Ray Tracing
e Jon Distribution
e Transmitter and Receiver Locations
e Burst Locations and Altitude
2-2
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Table 2-1, Data Base Survey (Page 2 of 3)

SERVICE OR COMPUTER PROGRAM

DESCRIPTION OF DATA SETS/FILES

FRCIEREERFFRS SN S

(CUSTODIAN)

NUCOM (SRI) (Cont'd)

WEPH (GE/
TEMPO)

WRECS (GE/
TEMPO)

COMDEG, DAFGEN
(CCTC)

NASTRAN (CSC AND
OTHERS)

TACVAM (BOOZ-
ALLEN)

CSSM (SAJ)

Neutron, Beta, Gamma Fractions
Debris and Fireball Descriptions

Ground Loss Coefficients

Weapon and Ray Path Parameters
Fireball and Debris Properties
Temperatures and Electron Densities

Natural Atmospheric Properties

Weapon Parameters

Transmitter and Receiver Locations

Blue Strike/JAD Data Base

Rods, Beams, Shear and Twist Panels;
Triangular and Quadrilateral Shear;
Bending and Plate Elements;
Axisymmetric Shell Elements, Scalar

and General Elements

Transmitter, Receiver and Antenna

Characteristics

Deployment of Tactical Units
Sensor Systems

Available Weapons
Target Arrays




Table 2-1. Data Base Survey (Page 3 of 3)

» SERVICE OR COMPUTER PROGRAM DESCRIPTION OF DATA SETS/FILES
(CUSTODIAN)
APACHE SIMULATOR e Circuit and Trunk File
(GTE/SYLVANIA)
] ROSCOE (GRC) e Uplink and Downlink Parameters
® Location Data
® Nuclear Operation
e Uplink and Downlink Scintillation i
e Dynamic Storage Allocation System
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prior research done and concentrate on building from this point rather than starting
in a manner which duplicates previous efforts. The survey, therefore, included
collection of information for the design of this second data base system.

Formal names have been given to these data bases: Technical Analysis Support

Data Base and the second, Resources Data Base.
2.1 TECHNICAL ANALYSIS DATA CLASSES

Two data classes were identified in the survey: system data and phenomenology
data. These are believed to be the only classes of data of interest to the INCA
program and other nuclear effects researchers since most researchers study the
nuclear effects of one or more detonations on the performance of a single communica-
tions link and a smaller set study the effects of a detonation on a total system which
currently exists. Data in both classes were identified and analyzed as to how they
are used by current codes which are also divided into system and phenomonology

classes.

System data consisted of such files as circuit files, trunk files, link files, equip-
ment files, etc, Such elements (or data records) are interrelated in describing an
architecture, a complex or a system. The system, in this case a communications sys-
tem, can be exploded into component parts such as the trunk with all its circuits connect-
ing two geographic points, the equipment terminating circuits/trunks, etc. The "complex"
may be studied from many aspects such as the circuits connecting two geographic points,
all geographic points the circuit traverses, all trunks supported by a microwave tower
at a given type for a specific location, etc, This gives rise to a network of relationships
between distinct data records and consequently use of one record (e, g., a trunk record)
may require locating all associated records (e.g., its terminating equipments, or its
circuits), A data base management system is most suitable for accessing and controlling
the data and its inter-relationship links, Inter-relationship links between distinct,
but related, record types are called pointers and a series of pointers such as those

linking all circuits to its given trunk record is called a chain. Use of such pointers or
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chains makes rapid retrieval of related data possible without sorting or sequential
search. It is also more efficient than a set of index-sequential files. Design of the
data sets and records is the responsibility of the data base administrator and system
design personnel. Management of data requests, control over pointer modification
(e.g., as required in additions, deletions, etc.) is related to data base integrity and
is the responsibility of a software package generically known as a data base manage-
ment system (DBMS).

The other data class is sets of nuclear phenomenology data. Such data is used
by a model input or generated as its output. Such data was found not to exhibit the
same interrelationships as the system oriented data. This data involves first prin-
ciples on the physics of the event, Individual physical effects usage is their chief
characteristic. In terms of the INCA program, it is recommended that such data
sets be centralized for ease of data distribution, but would be treated as stand-alone
data files. Examples of such files are:

Burst parameters

Neutron, Beta and Gamma fractions
Ground loss coefficients

Fireball and debris properties
Others

2,2 RESOURCES DATA CLASS

There is but one class of data for cataloging INCA program resources, It is
subdivided into data files similar to the subdivision of system data (described above)
into circuit file, trunk file, equipment file, etc. Subdivisions of this data class are:

e Keywords
e Documents
® Codes

2-7
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e Data Bases/Sets

e Contract

® Corztractors/ Participants
e Experts

Examination of available resources and discussions with INCA and non-INCA
participants showed these subdivisions to be entirely adequate to provide information or
source on any resource required, A description of the subdivisions is not necessary
since the content of each is self-explanatory by the title, A very significant amount of
inter-relationships brtween subdivisions exists, For instance, a contract record could
be interlinked to all document records for documents produced under the contract.
Similar record interlinking could occur for codes, data bases, etc. A given company
name and address would appear in many records and could be condensed to a reference
to the contractors/participant file. Inquiries would reference one file (e.g., contract
number) and then attempt to locate all documents, codes, etc., developed under that
contract number or using a keyword, enter that file and attempt to locate all codes or

data file references in the appropriate Codes or Data Base/Sets file.

As with the system data, there will be a series of pointers or data chains which
will ""a priori'" set up all the meaningful relationships that inquiries would require.
Management of these chains and as a result, assured data base integrity, can only be
provided by a data base management system, Therefore, a DBMS is recommended for
the Resources Data Base, It is to be noted that this is a second data base system main-

tained entirely separate from the system data base,
2.3 BACKGROUND AND SURVEY SUMMARY

In summary, it was found that twc Jata bases are required, One is used to main-
tain system data for technical analysis and simulation efforts such as the assessment
tool, while the second is a library-oriented data base for inquiry about resources
available. Standard phenomenology data is best kept as individual data sets co-located

at one centralized source under a computer system data librarian function. Codes will

R




be maintained in standard computer program library formats for source and object

versions. Collectively, these elements constitute the INCA Data Base System.

It is recommended that all four elements cited above be maintained at one central
facility to ensure data distribution and quality control, Distribution can take the form of
remote usage of the central facility (assuming appropriate crypto and security measures
are available) as well as batch processing at the central facility, For local usage by
contractors, copies of the data bases, data sets, codes, etc, can be provided on

magnetic tape or disk,
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SECTION 3 - PURPOSE OF THE INCA DATA BASE SYSTEM

A single reason exists for the creation of the INCA Data Base System: centraliza-

tion of currently deveioped data in highly useful form to prevent duplication of effort on

the part of INCA contractors and to ensure the quality of data used for INCA efforts.

Currently, various but similar data files and data bases are being developed by con-

tractors with little knowledge of what work has been done toward creating their required

data. Usually, contractor personnel get small chunks of data from various sources

and integrate it into some form of data base. What is finally developed is often available

from another contractor or requires only a little modification to make it readily useable.

This exists clearly for the DCA data for trunks, circuits, links, equipments, etc. In

varying degrees, this is also true for phenomenology data. The problem is not unique

to the INCA program, but exists almost everywhere in the information technology field.

It is cost-effective for DNA to apply data base technology and the discipline of centraliza-
tion to the INCA program.

Usage of data base management system software is justified by several conditions:

Large volume of data with element redundancy (excess storage required) and

record interrelationships

More than a few users (especially under separate authority
Need for single point of data management

Security /access control to data elements

Multiple, simultaneous users of the data

These conditions which justify the use of data base management system software

were shown to be met as outlined under Section 2 - Background and Survey Results.

Multiple, simultaneous users do not exist now since each organization has its own data

copies, However, in a centralized operation, there will be multiple, simultaneous users

and hence, the additional requirement for controlling and synchronizing their activities
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on the data base arises. DBMS software has provision for permitting multiple,

simultaneous users to access a common data base.




SECTION 4 - OBJECTIVES OF THE INCA DATA BASE SYSTEM

There are many specific objectives which could be cited for the INCA Data Base
System design once it has been established that the purpose of creating such a data
base is feasible and appears cost-effective, However, for the initial concept work
presented in this report , six specific objectives were established and are
described below,

Flexibility of the architecture permits additions and integration of new data
as users find the INCA Data Base System useful and have other data relateable to the
current content, This is a particular necessity for the Automated Assessment Tool
(AAT) which will be evolving over the next years and consequently, will have evolving

requirements for additional data integration,

Flexibility of the architecture for data base reorganization is important since
the usage patterns of the data base and the internal files are undefinable at this time,
Gross tuning and later fine tuning will be required to ensure rapid retrieval and to
minimize computer resources in terms of CPU time and disk seek times, New chains
may have to be added to facilitate new data relationships which are identified in the
future, Without such chains, data base operations might consume a disproportionate

or unnecessary amount of C PU resources.

Ease of use for many standard reports is a specific objective which has two issues.
One is architectural which requires that common data relationships be identified
and chains of record pointers be established to permit all data relevant to a request
to be immediately and directly available without significant sorting and extracting,
The other is implementation of a simple user report generator which can permit non-

programmers to develop reports from the data base,

Ease and assurance of data maintainability is partly architectural and partly a

management philosophy (which ensures the maintenance is done in order to assure data

quality),




Lastly, there must be a means to distribute the data base to users either as
remote or local batch usage of the data base on one computer or through the use of

tape/disk distribution to users for their own computer systems,

These specific objectives are to be met mostly through the functional and detail
design efforts, While the foregoing is a reasonably modest set of specific objectives

imposed on the INCA Data Base System, subsequent contractual work and use of early

implementation will produce further objectives,

4-2
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SECTION 5 - INCA COORDINATED DATA ENVIRONMENT

A data base system interfaces people and data in a single environment.

Figure 5-1 shows the relationship of DNA, the INCA participants, the INCA
Data Administrator and the INCA data, This system level schematic applies to both the
INC A Resources Data Base and the INCA Technical Analysis Support Data Base,

The shaded area of Figure 5-1 contains the human elements of the system
which are DNA and the data base users authorized by DNA, At the top of the system is
the DNA Project Office/INCA Program, All policy decisions regarding data base user
authorization, data bases maintained/data content which should be available to further
quality technical analyses, specific directives as to what data sources may be used to
establish or increase data holdings are made at this level, Two lines of authority flow
from this level: one to authorize INCA participants to use the data base and the other

to the INCA Data Administrator who is the guardian of the INCA Data Base System,

Users (represented in the shaded area) use application software (real-time or
batch) to access the INCA Data Base System for data retrieval, There are three categories
of information which can be retrieved and three mechanisms are utilized, Codes are
stored within the computer operating system program library and are retrieved (or
executed) according to operational procedures of the operating system, Data sets
contain look-up tables, parameters sets and other data not oriented toward a record-
record relationship between data files, These are also accessed according to standard
operating system procedures, Application programs are required for this type of
access, Data base system controlled files are accessed by the users applications
programs, but, unlike data sets, the application programs are not required to be coded
with awareness of what record formats are or provide logic to correlate records (e.g.,
all circuits records of the circuit file with the trunk record of the trunk file), The DBMS

has all such formats, relationships, etc,, built in,
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The second line of authority from the DNA Project Office flows to the INCA Data
Admiriscrator. This individual can be either a DNA staff member or a contractor
staff member if a contract is issued for maintenance and operation of the INCA Data
Base System.

Responsibilities of the INCA Data Administrator are:

Establish the data base

°
e Control the quality of data from supplier sources .
e Ensure a timed system which is efficient in terms of data retrieval and updating

°

Control passwords and other security aspects of the INCA Data Base System.

Users will have little interaction with the data administrator, His prime interaction
(and that of his system staff) is with the DBMS and the data files, As the INCA program
evolves and/or changes emphasis, the nature of the retrievals will change and most
likely the organization of the data base itself. This results in re-tuning the system by
modifying the number of pointers (new record relationship), reorganizing the data files
or changing the physical storage units, Other aspects of the responsibilities as given
above are self-explanatory,

The unshaded area of Figure 5-1 illustrates the data base system itself. It is

composed of the DBMS software package, a data dictionary and the data files used for the
two data bases of the INCA program,

All user application programs interface to the data base by means of the DBMS,
Lists of data elements, action to be performed, etc,, are passed from the application
program to the DBMS, If the action requested by the user is authorized (determined

from user characteristic tables), the DBMS performs the indicated retrieval or update

and passes the results back to the user application program, Therefore, there is the

PrRpesEe

interface and security check subsystem as well as a file access area within the DBMS,
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The above make up the totality of the dynamic INCA Data Base System environment,




SECTION 6 - FUNCTIONAL DESCRIPTION - TECHNICAL ANALYSIS

This section sets forth the functional description of the Technical Analysis Support
Data Base System (TASDB). Scope of this functional description is extended to the
following areas.

¢ Information content of the Technical Analysis Support Data Base (TASDB)
e Source of Data Elements

e Information retrieval including direct access and indirect access (the latter
being defined as requests which must perform relatively extensive processing

on directly accessed data to produce a given result).

A detail design specification in this report presents the data files, inter-file linkages,

records formats, etc., as would be required to implement the TASDB,
6.1 CONTENT OF THE TASDB

Content of the TASDB has a communications system oriented rather than nuclear
phenomonological orientation. Data shall be maintained for the following communica-

tion system entities:

e Circuits

e Trunks

e Links

e Nodes

e Communications paths
¢ End-end users

e Equipments

o Facilities

Within each entity category will be a record for each individual item (e.g., a
circuit, trunk, facility, etc.). Such records contain all pertinent technical system
data for the individual entity as well as a pre-specified number of bytes for general
usage by an Automated Assessment Tool (AAT). Such bytes will be used by the AAT




as required to record the effects of a scenario on the Defense Communications System.
By independent use of these spare bytes in each record, the TASDB is kept in tact as
far as the technical system information is concerned. Therefore, AAT runs and normal
inquiries by others concerning the DCS structure can proceed simultaneously, but

independently.
6.1.1 Circuit Data

Circuit data maintained and accessible in the TASDB will include data as generally
found in the DCA Circuit File and described by DCA circular 365-10-1.

6.1.2 Trunk Data

Trunk data contained within the TASDB will include data elements as generally
found in the DCA Trunk File and which are fully described in DCA Circular 310-65-1.

6.1.3 Link Data

Link data contained within the TASDB will include data elements as generally
found in the DCA Links File which are fully described in DCA Circular 310-65-1.

6.1.4 Nodes Data

Data maintained for each node (switch site, microwave tower site, and user site

etc.) will include the following elements:

1. Abbreviated geographic on-site name (according to DCA abbreviation

conventions)
2. Full geographic spelling of the above name
3. Full spelling of geographic location
4, DCA area code
5. DCA county/state codes

6. Latitude/longitude

7. Principal functional use of site (e.g., AUTODIN switch)




8. Secondary functional use of site

9. Territory function use of site (other levels may be added)
10. Site plan number
11, Site plan location

6.1.5 Communications Path Data

While a circuit describes the communications path from one geographic point and
end user to another, the communication path will describe the path of the circuit in
detail. Path data begins with the main distribution frame or tech control at one site
and traces the circuit through other facilities, cables, trunks, links, etc., to the
destination main distribution frame, tech control or other termination point. Circuit
data maintained in the TASDB and cited above only describes the circuit end-to-end
parameters as a summary of the end-to-end capabilities of the circuit but does not
show the detailed flow of the circuit through facilities, cables, trunks, etc., as does
the communications data. It is possible for several circuits to have the exact identical
path. Therefore, several circuit CCSD numbers of the circuit data will point to the

same path number when the path is identical for those several circuits.

Data elements for the communication path data have been developed by Computer
Sciences Corporation using the DCA circuits, trunks and links file plus the MERL
equipment files.

6.1.6 Equipment Data

Equipment data is drawn from the DCA MERL Equipment file and organized to
fit the requirements cof the TASDBin order to relate equipment to nodes, circuits,
trunks and links.

6.1.7 Facilities Data

Facilities data is similar in nature to that found in DCA Circular 365-10 and as
used in the DCA files. Data elements included are:

6-3
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e Facility code
e Full spelling of facility name/type

e Links to where these facilities are used on circuits, trunks, links or in nodes.
6.2 ORGANIZATION OF TASDB

The organization of the TASDB is that of a plex or network structure rather than
tree (heirarchical) or relational data base organizations. Relational data base
organization is mostly theoretical work at the present time and is ruled out for this
reason. A tree or heirarchical organization is not possible with the differing points
of view of data base access required by the INCA participants. Any one data view-
point can be used to create a tree structure for the TASDB, but would result in a high-
ly inefficient usage for another participant's viewpoint. Typical opposing viewpoints
would be considering communication paths to be the root of the tree and branching
downward with circuits, trunks, links, etc., as shown in Figure 6-1. Another user
might need to consider end-end circuits as the root of a tree and differently set
up the downward branching of the remaining data. A plex or network structure
permits all the data to be interrelated efficiently for any viewpoint. As a consequence,
no tree structure exists with the physical organization of the data, but a highly inter
linked set of data files. Any user might enter the network (without requirement for
any concern for how the network is set up) and his usage might be traced as either

a tree or network laid out on the physical network of inter-related data files.
6.3 TASDB CAPABILITIES

This subsection describes the various access techniques to the data held in the
TASDB and information access capabilities of the TASDB. In general, a user may

enter the data base at any of the major data categories described above and view the

remaining data as being heirarchically oriented below that level. The subsequent
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subsections describe the various major data categories in turn and their access to

the sub-oriented data.

It is to be noted that all requests to a data base are processed through an applica-
tions package as shown in Figure 5-1. These can be user written for specific retrieval
operations or can be general purpose inquiry packages which assist a user to formulate
inquiries. Such packages have an awareness of the data base structure and are able to
operate reasonably efficiently in a general purpose environment. Design of the TASDB
has been guided by the fact that both types of access to the TASDB will be used. The
general purpose inquiry package will permit INCA participants to obtain circuit routings,
communication paths, node equipment lists, etc., for specific entities. Such inquiries
would be required by analysts configuring specific circuits, trunks or other for nuclear
survival hypothesis testing, etc. Specialized application software will be developed
for use in generating periodic reports of the communications system configurations
during periods of analysis, performing specialized searches not easily performed

by a generalized inquiry package or for communication system and scenario modeling.

6.3.1 Specific Functional Capabilities

6.3.1.1 Circuits

The TASDB will provide access to a parameter of a circuit from end-to-end. It
will be possible to break out circuit segments, determine trunks, nodes, associated
equipments, as well as all other paths which traverse the same communication path.
Channel pack data can also be obtained, but with the aid of the application program
being required to identify that a given circuit is a channel pack and to request the

other lower speed circuits in the channel pack.
6.3.1.2 Trunks

TASDB provides all DCA data on trunks and relates a trunk record to all circuits
of its circuit file as well as the transmission links used. Through cross references

in the TASDB, nodes, equipments networks related to the trunk can be identified.
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6.3.1.3 Links

Given a link identifier, all trunks, circuits nodes, associated equipments related to
to the link can be retrieved. Networks, communications paths and number of circuits

dependent on the links can also be identified.
6.3.1.4 Networks

Using the appropriate identifier for any network (e.g., AUTODIN, CRITICOMM,
etc.) it is possible to identify all circuits, communications paths, trunks, links, nodes

and equipments involved with the given network.
6.3.1.5 End-to-End

Given any pair of end-to-end geographic points or users (providing such data is
supplied for data base initialization), it is possible to identify all circuits, trunks,
links, communications paths, equipment and network associated with the specified

end-to-end pair of geographic locations,
6.3.1.6 Communications Path

The communications path file describes every path (circuit flow) taken by a

circuit. Shown are equipments, facilities, nodes, trunks, links, cables, etc. If

! more than one circuit takes the same path, then the path is maintained exactly

once in the communications path file. Using the communications path file, it is
possible to identify all components of the path as well as descriptions of the equipment,

numbers of and identification of circuits using the path, the networks involved and the

end-to-end users or locations for the path.
6.3.1.7 Sites

Given a specified site or sites, references can be made to equipments at the

site (type, manufacturer, description) trunks, circuits, links and communications
paths passing through the site. Further information can be obtained by referencing
the indicated circuits, trunks etc. to determine if these entities are not available,
what networks, users or geographic pairs are not available for communications

because of the results of a particular scenario.
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6.3.1.8 Equipments

Using the DCA MERL number, military nomenclature or Federal Stock Number,
inquiry can be made into the TASDB to determine where the specific equipment is
located, what circuits, trunks, links utilize it and what networks, end-end users or

geographic points are supported by that equipment.
6.4 REFINED INQUIRY PROCESSING

There will undoubtedly be inquiries more complex than those cited above. For
example, instead of requesting one or more specified circuits, only a count of the
number of circuits qualifying to some parameter value may be desired. A request
might be required which lists circuits by restoration priority, etc. The TASDB can ¢
not be organized to satisfy directly every request conceivable. Rather it is structired
to relate entities one to another. Some requests can be directly satisfied: obtain all
parameters of circuit x. Others may require retrieving all circuits and examining
their record content to see if some parameter value is present and then list those.

Such inquiries might be termed indirect inquiries or refined inquiry processing.

Applications programs are required to provide user interface to the DBMS for
direct requests. In the case of indirect (or refined processing) inquiries, the ap-
plication program must also provide the additional logic to process a set of direct
requests which provide the application program with the data necessary to perform
the refined processing in satisfaction of the original inquiry. Reference manuals
for the DBMS used in the TASDB will describe how this is done in detail for each

of the major programming languages (COBOL, FORTRAN etc.).
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SECTION 7 - TECHNICAL ANALYSIS SUPPORT DATA BASE (TASDB) -

DETAIL DESIGN SPECIFICATION

In this section, the detail design of the Technical Analysis Support Data Base is
specified. Depth of the design specification is carried to the level of file definitions,
file record formats, inter-file pointers for chaining records of one file to related
records of another file and file volume estimates, Volume estimates are considered to
be guideline values and must be determined during the implementation phase when the

most current volume data is available,
7.1 DATA BASE MANAGEMENT SYSTEM

TOTAL (manufactured by Cincom Systems, Inc,, Cincinnati, Ohio) has been
selected as the data base management system under which the TASDB is developed,
Operation shall be 6-mode (as it is termed by Cincom Systems, Inc,) which permits
cross-region intercommunication with only one copy of TOTAL resident to serve
multiple simultaneous batch or real-time applications, Core requirements are tenta-

tively estimated at:

e TOTAL nucleus code 14K bytes
e Buffer 1/0O area 30K bytes
e File control area 9K bytes

53K bytes

Buffer I/0 area is estimated as 6K bytes per buffer per file active in any one inquiry,

At this time, there appear to be five files active simultaneously for the worst-case
inquiry, File control area requires 500 bytes per file in the TASDB. There are eighteen
files in the TASDB architecture,

Cincom Systems, Inc., utility software which should be procured with TOTAL

include:

e Back-up Utility - to checkpoint the entire data base as of a certain date.
Backup and recovery are areas of major concern in an installation operating
under a data base management system. The CINCOM recovery utility

ensures restoral of "before" images.




e Hi-Speed Unload-Load Utility - permits one or more files of the data base to
be copied to another storage device, reformatted as required, and then
reloaded, This function is useful when changing the record format of a file
by data element addition, deletion or re-arrangment, etc. The remainder of
the data base need not be disturbed, No chains of pointers are lost in this
process and after reloading the file, the pointers of all files to this file and

reverse are in proper order,

e Print, Modify/Statistics - This utility performs two functions: (1) the data
base administrator (DBA) can inspect any data element or record in the data
base and modify it is necessary, (2) the DBA can obtain data base and
component file utilization statistics which permit the DBA to five times the
operating efficiency of the system,

e SOCRATES - a report generated which can be easily and readily used by
programmers and non-programmer personnel to quickly obtain reports from

the Data Base. It is a batch mode package.

7.2 TASDB COMPUTER HARDWARE

Current planning for the TASDB requires that it be operational on a DEC PDP-11/70

computer system since specification envisions implementation of the TASDB on a
PDP-11/70 at Computer Sciences Corporation, Falls Church, Virginia. (Note - TOTAL
and application programs are transportable to IBM, Honeywell, CDC computers and
several other minicomputers. DEC equipment is not a specific TOTAL requirement).
Primary storage devices for the data base files will be on DEC RP04 disk storage units
having an approximate storage capacity of 88 million bytes each.

The TASDB design is not sensitive to these equipments and othgr units such as
a different computer or disk storage units may be utilized. The only requirement is
that sufficient disk storage be on-line to hold the entire TASDB when it is to be used
and that additional disk storage or a tape drive be available to log TASDB updates which
are required for reconstruction of the TASDB {in the event that a previous checkpoint
copy to the TASDB must be used.




7.3 TASDB DATA FILES

Under TOTAL, there are two kinds of files: Master files, which are entered using
a keyword to retrieve a unique item (e.g., a circuit record) and variable files which
contain further descriptive data or data related to more than one master file (e.g., a
cross-reference file which links two distinct master files together such as a circuits
master file and eight variable files (seven if one is merged with a master file) in the
TASDB, Figure 7-1 presents the TASDB system block diagram, Squares represent
master files and hexagons represent variable files, It can be easily seen that master

files depend on variable files for such functions as:

® Cross-reference to other master files in a manner similiar to the DCS
communications structure (e,g,, circuits, trunks and links have definite

relationships to each other)

e Sharing of common information (the MERL equipment number, A/N nomen-
clature and Federal Stock Number). Since master files relate all common items,

information such as description and manufacturer can be shared.

In the file description below, the file name for programming purposes is given and
follows DCA Hybrid Simulation Facility file name conventions, Four characters are
used: first is R to indicate a file at Reston; second is M or V to indicate a TOTAL
master file or variable file; the two remaining characters are alphanumeric and are

available to the system design tc name the file uniquely,
7.3.1 Master Files

Eleven master files are specified in this subsection, Master files are the entry
points to the TASDB, All inquiries must start at a selected master file and can then
access other variable and master file records to link/point to related records in variable

files, These files in turn can point to other master files,
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7.3.1.1 Circuits Master File

Descriptive File Name - CIRCUITS
System File Name - RMCK
a Pointers to Variable Files:
e Communication Path Detail File (RVPH)
e Site Equipment File (RVSE)
e Circuit Detail, Trunk, Network, End-to-End Cross-Reference File (RVXX)
Access Key - CCSD Identifier
! Purpose - Contains access key (circuit identifier), pointers to related variable
files described above and ten spare bytes for Automated Assessment Tool

usage during scenario analysis,

User enters this file to request a specific CCSD and as required, records

f from the related variable files, .

Proposed File Content:

Data Element Bytes

DCA CCSD for Circuit 8 File Key

Pointer to major cross reference RVXX 8

Pointer to site equipment file RVSE ~ Site 1 8 5 ;
Pointer to communication path detail RVPH 8

Pointer to site equipment file RVSE - Site 2 8

Spare bytes (for AAT use) 10 |

7.3.1.2 Trunks Master File

Descriptive File Name - TRUNKS
System File Name - RMTR
Pointer to Variable Files:

e Circuit Detail, Trunk, Network, End-to-End Cross-Reference File (RVXX)
¢ Trunk, Link, End-to-End Cross Reference File (RVLX)

e Communications Path File (RVPH)

Site Equipment File (RVSE)

,.‘*
[ ]
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Access Key - Trunk Identifier

Purpose - Contains trunks data for each trunk of DCS and permits access to records
of related links in given trunk, equipment at the sites terminating the trunk and
related circuits within the trunk, It is possible to obtain trunk fill by following
point chain in the circuit detail, trunk, network, end-end cross-reference
file (RVXX). All links composing the trunk are obtained by following a pointer
chain in the trunk, link, end-end cross-reference file (RVLX), Each record
in that chain contains a link identifier and pointer to the link record in the
Links Master File (RMLN). Using the pointer chain to the records in the
communication Path Detail File (RVPH), all communication paths related to
a given trunk can be found. Ten spare bytes are provided for use by an

Automated Assessment Tool,

Proposed File Content Data Element Bytes

Trunk identifier
Pointer to Major Cross-Reference RVXX

file key

Pointer to Trunk-Link Cross-Reference RVLX
Pointer to Comm, Path Detail RVPH

Direction indicator

Terminal frame location

Facility code (from)

6
8
8
8
1
8
3
State/Country (from) 2
Terminal to location 8
Facility code (to) 3
State/Country (to) 2
Service availability 1
Restoration Category 1
Package System Cross-Reference (CCSD) 8

4

Trunk Capacity




Proposed File Content Data Element (Cont'd) Bytes
Bandwidth 5
From Trunk Terminal Equipment 3
To Trunk Terminal Equipment 3
Commercial Radio Group Cross Reference ID 5

Space Bytes (for AAT usage) 10
7.3.1.3 Links Master File

Descriptive File Name - LINKS
System File Name - RMLN
Related Variable Files:

® Trunk, Link, End-to-End Cross Reference File (RVLX)
¢ Communications Path Detail File (RVPH)
® Site Equipment File (RVSE)

Access Key - DCA Link Identifier

Purpose - Contains DCA link parameters primarily for each link in the DCS,
Retrieval of a record from this file gives link data plus pointers to related
termination sites, equipments, trunks supported and communications paths
supported. Ten spare bytes are provided for use by the Automated Assess-

ment Tool,

Proposed File Content:

Data Element Bytes
DCA Link Identifier
Pointer to site equipment file RVSE-Site 1

Pointer to trunk-link cross reference

5
8
Pointer to site equipment file RV SE-Site 2 8
8
Pointer to communication detail cross reference 8

8

Trailer Terminal Location




Data Element (Cont'd) Bytes
Facility Code

State/Country
DCA Area Code
Link Control Office

Master Group Number

T

Super Group Number
Group Number

ot

Trunk Transit or Terminal

Transmission Medium

(=2~

Trunk Cross-Reference
Space Bytes (for AAT usage) 10

7.3.1.4 Network Master File

Descriptive File Name - Networks File

System File Name - RMNT
Related Variable Files:
® Major Cross-Reference File (RVXX)
¢ Communjcation Path Detail File (RVPH)
] Access Key - Two letter network identifier characters 2-3 of a circuit CCSD)

Purpose - Contains network identifier and pointers to the related variuble files in
order to permit quick and efficient access to the subset of circuits, sites,

equipments, and communication path detail, Trunks, links, etc., which are

related are found by using pointers to other master files from the related

variable files cited above, |

" Proposed File Content:




Data Element

Network Identifier (characters 2-3 of CCSD)
Pointer to Major Cross Reference File RVXX
Pointer to Comm. Path Detail File RVPH

Network Name

7.3.1.5 Site Master File

Descriptive File Name - Site File
System File Name - RMSI
Related Variable Files:
e Facilities File (RVSF)
e Site Equipment File (RVSE)
e Major Cross Reference File (RVXX)
Access Key - DCA Abbreviated Site Name

Bytes

N

10

file key

Purpose - Contains data relevant to the specific site as well as pointers to the

Facilities File (RVSF) which chains all facilities (e.g., MDF, TCF, etc.) found

at that site and to the Site Equipment File (RVSE) which contains sets of detail

records, one per each piece of equipment at the given site, Using the link to the

Major Cross Reference File (RVXX), all circuits, trunks, networks and communi-

cation paths supported can be located, Links dependent on that site are located

through the Trunks File (RMTR),
Proposed File Content:

Data Element

Site name

Pointer to site equipment file RVSE

Pointer to facility file RVSF

Pointer to Major Cross Reference File RVXX
Full Spelling of Site Name

Latitude

Longitude
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Data Element (Cont'd) Bytes

DCA Area Code 1

DCA Country Code 2

DCA State Code 2

Facility Description 20

Vulnerability Data
Blast
EMP

Radiation
Thermal
Fallout

Sabotage
Restoral
ECEMP

SCEMP

TREE

Space Bytes (for AAT usage)

[ N TR S

—
(=]

7.3.1.6 Facilities Code File

i Descriptive File Name - Facilities Code File

System File Name - RMFC

Related Variable File (RVSF)

e Facilities File (RVSF)

A e Communication Path Detail File (RVPH)

: Access Key - DCA Facility Code
Purpose - This file contains a DCA facility code abbreviation and pointers to two
variable files. The pointer to the Facility File (RVSF) will chain together all
sites using the facility class for rapid identification of such sites while the

‘\" pointer to the Communication Path Detail File (RVPH) will chain together all

all paths using the given facility (and through reference via other files, related
circuits, trunks and links can be found).
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Proposed File Content:

Data Element Bytes
DCA Facility Code 3 file key
Pointer to Facility File RVSF 8

Pointer to Communication Detail Path File RVPH 8

7.3.1.7 Communications Paths Master File

Descriptive File Name - Communications Paths File

System File Name - RMPH

Related Variable Files:
e Communications Paths File (RVPH)

Access Key - CSC defined path nomenclature

Purpose - Using the path identifier, the set of path detail records in the variable
file (RVPH) which describe the path can be located. Extended reference
through pointers from the variable file.

Proposed File Content:

Data Element Bytes

Path Identifier 4 file key
Additional Path Identifier 3

Pointer to Communication Path Detail File 8

Space Bytes (for AAT usage) 10

7.3.1.8 End-to-End Master File

Descriptive File Name - End-to-End Index File
System File Name - RMEE

Related Variable Files:

e Major Cross-Reference File (RVXX)

e Trunk-Link Cross Reference File (RVLX)
e Communication Path Detail File (RVPH)

.
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Access Key - Concatenated pairof geographic points or end user identification.
DCA nomenclature is used for each member of the pair and the lowest

alphanumeric element is used as the first member of the pair.

Purpose - This file is an index entry to permit a user to use two geo-
graphic points (or end users) to access/retrieve all circuits, trunks,
links, communications paths, etc., as may have been requested by
the inquiry. Use of this index file as an entry to the TASDM merely
provides a more efficient method of retrieval for a frequently expected
inquiry of this type. With more burden on the application program,
length searches could have produced the same information without

using disk space for this file.

This file is a good example of providing a master file, the only pur-
pose of which is to intercept a frequent usage/inquiry type and make
desired records more readily available. As the TASDB usage grows,

there may be justification to establish more such master files.

Proposed File Content:

Data Element Bytes

2-triple of geographic/user points 16  file key ' i
Pointer to Major Cross Reference File RVXX 8 : ]
Pointer to Trunk-Link Cross Reference File RVLX 8

Pointer to Comm. Path Detail File RVPH 8

7.3.1,9 MERL Number Master File

Descriptive File Name - MERL number file
System File Name - RMMR
Related Variable Files:
® MERL Cross Reference File (RVMX)
Access Key - DCA MERL number of specified piece of equipment

e A A 5 S Rt 35 3 M A s

PR s
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Purpose - An index Master file for entry using the MERL number to
equipment description (standard DCA MERL file) and to be able to
access sites at which that equipment can be found. The latter is
accessed through use of the MERL cross-freference file to obtain
the DCA standard nomenclature and then access can be made to the
two variable files containing MERL file information (RVMM and RVMD)
and to the site equipment variable file (RVSE)

Proposed File Content:

Data Element Bytes
DCA MERL number 6 file key
Pointer to MERL cross-reference file RVMX 8

7.3.1.10 Federal Stock Number Master File

Descriptive File Name - FSN File
System File Name - RMFS
Related Variable Files:
e MERL Cross-Reference File (RVMX)

Access Key - Federal stock number of the specified equipment
Purpose - Same as given for the MERL number master file except that the

federal stock number is used as the entry access key.

Proposed File Content:

Data Element Bytes
Federal Stock Number 11 file key
Pointer to MERL Cross Reference File 8
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7.3.1.11 Equipment Nomenclature Master File

Descriptive File Name - Equipment Nomenclature File
System File Name - RMEN
Related Variable Files:

e MERL Cross-Reference File (RVMX)

e Manufacturer File (RVMF)

e Site Equipment File (RVSE)

Access Key - Standard DCA equipment nomenclature

Purpose - Using the nomenclature (given or derived from given MERL number
or Federal stock number), access can be made to files to obtain MERL
number, federal stock number, equipment description, manufacturer and
sites at which the equipment is located. This file contains the narrative

description of the equipment as well as the nomenclature key.

Proposed File Content:

Data Element Bytes
DCA nomenclature 20
Pointer to MERL cross-reference RVMX 8
Pointer to manufacture file RVMF 8
Pointer to MERL descriptive data RVED 8
Equipment description 30
Vulnerability Data 40

7.3.2 TASDB Variables Files

Variable files hold information common to one or more master files as well as

providing a means to cross-reference two or more master files. Seven variable files
are used in the TASDB architecture.
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7.3.2.1 Major Cross-Reference Variable File

Descriptive File Name - Major Cross Reference File

System File Name - RVXX

Purpose - This file contains DCA circuit parameters for each circuit and has
pointers for cross-reference to site equipment, sites terminating the circuit,

trunks, the network circuit is part of and the end-to-end user/geographic points,
Proposed File Content:
Data Element Bytes

Header Record From Location
State/Country Code

DCA Area Code

Facility Code

Modulation Rate

Type of Operation

Service Availability

Restoration Priority
Restoration Priority Cert.
Security Equipment - Disection 1
Security Equipment - Disection 2
Trunk Cross Reference

DN N D e =N W = N

Segment Record
Terminal Location

State/Country Code
DCA Area Code
Facility Code
Transmission Pathway
Channel Number

- oW S W = N

Type of Channel
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Multipoint Flag
Service Availability
Circuit Control Office

Equalizer Location
Echo Suppressor Location
Regen Repeater Location

Type of Signaling
Type of Segment

O o

Records to include appropriate pointer chain fields.
7.3.2.2 Communications Path Detail Variable File

Descriptive File Name - Communication Path Detail File

System File Name - RVPH

Purpose - There are two record types in this file. Type one is a header record
with end-to-end communication path data (TOTAL record code HD) and type
two records which are a set of detail records describing each segment of the
path (circuit), The latter are identified by TOTAL record code DT, Using
this file, cross reference can be made to further detail in the circuits file
(RMCK), network file (RMNT), end-to-end user/geographic point file (RMEE),
links file (RMLN) and the facility code file (RMFC),

Proposed File Content:
Date Element Bytes

Path Header Record
Path Identifier 12
Associated Network 8
From Location

To Location
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Daia Element Bytes
Type of Service

Spare Bytes (for AAT usage) 10
Link Record

Link Identifier 5

Spare Bytes (for AAT usage) 10

Records to include appropriate pointer chain fields.
7.3.2.3 Facility Variable File

Descriptive File Name - Facility file
System File Name - RVSF

Purpose - This file contains the descriptive information on the facility type and
contains a chain to point to all sites at which that facility type is used.

Proposed File Content:

Data Element Bytes
Facility Description 55
Site Plan Number 15
Site Plan Number Location 15
Spare Bytes (for AAT usage) 10

Record to include appropriate pointer chain fields.
7.3.2.4 Trunk-Link Cross-Reference Variable File

Descriptive File Name - Trunk Link Cross-Reference File
System File Name - RVLX

Purpose - This file is intended only to cross-reference trunks, links and
terminating geographic sites which are contained in Master files.

Proposed File Content:

This file contains only pointer fields between the following master files:
RMTR, RMLN and RMEE,
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7.3.2.5 Site Equipment Variable File

Descriptive File Name - Site Equipment File
System File Name - RVSE

Purpose - This file contains sets of detail records, one set per site. Each detail
record identifies and describes an equipment at the given site. The set
header record contains limited information about the site and full site detail
information is contained in the Site Master File (RMSI). Header records have
a TOTAL record code of HD, and detail records have a record code of DT,
Site equipment can be retrieved as a set given a site and pointer from the
Site Master File (RMSI). A chain of a specific equipment type for all sites
pointer to by a pointer from the equipment nomenclature file (RMEM) is
included. This permits rapid retrieval of all sites where a specified
equipment is found.

Ten spare bytes are kept in each detail record for use by the automated

assessment tool in deleting or degrading equipment during scenario processing.

Proposed File Content:

Data Element Bytes
Equipment nomenclature (abbr) 12
Use Code R = receive 1

S = send

P = power

etc.

Spare bytes (for AAT usage) 10

Record to include appropriate pointer chain fields.

7.3.2.6 MERL Cross-Reference Variable File

Descriptive File Name - MERL Cross-Reference File
System File Name - RVMX

- .




Purpose - Equipment nomenclature is used to access equipment at sites (files),
manufacture files, and the equipment description file. If the MERL number
or federal stock number is used, then this must be translated via this MERL

Cross-Reference File to the corresponding nomenclature in order to access
the same data, but using one of the other two identifications as an inquiry

access method.
Proposed File Content:

Since this is a cross-reference file, only pointer chain fields are to be included.
7.3.2.7 Equipment Manufacturer Variable File

Descriptive File Name - Manufacturer File
System File Name - RVMF

Purpose - This file contains data concerning the manufacturer of one or more
equipments, While it could have been maintained in the equipment nomen-
clature records, there exists the possibility of several manufacturers for
the same piece of equipment, Therefore, there could not be unique records
in that Master file, Consequently, a variable file is used to contain these
possible sets of alternative manufacturer records and all other single records

as well,

Proposed File Content:

Data Element Bytes
Manufacturer code (MERL) 5
Manufacturer name and address 80

Record to include appropriate pointer chain fields, |




SECTION 8 - PROTOTYPE INCA TECHNICAL ANALYSIS SUPPORT DATA BASE

To demonstrate the concepts and detailed design of the INCA Data Base System, }
a prototype (but operationally useful) data base describing trans-Atlantic communications
has been created by CSC using the TOT AL data base management system on an IBM-
370/155 at DCA-Reston (DCEC), The data base was designed as a straightforward model
of the communications networks, In accordance with DCA data base naming conventions,

it is called RFBTAC (Reston, batch mode, Trans-Atlantic Communications), RFBTAC

i

exists only on the classified data system; currently an unclassified copy is being created
for general development work, Figure 8-1 is a general system level block diagram

of the data base.

8.1 MASTER DATA FILES

Four master files were created to reflect the four major components of the

communications system (single circuit and networks):

® Trunks
e Links
e Circuits

e  Sites (terminal points for trunks, links, and circuits) 4'

Each record in a master data file reflects a single trunk, circuit, link or site.
Tables A-1 through A-6 in Appendix A describe the format of each record type, as
well as showing TOTAL system control links (chains of pointers). File names were
selected using the DCA file name conventions; for example, RMTR is the trunk file
name (Reston, Master-file, user ID such as trunks, in this case). Circuit file uses
the name RMCT; link file, RMLK and RMSI, site data file.

8.1.1 RMTR - Trunk Data File

The records of RMTR each describe an individual trunk in the communication system,
Records are keyed on trunk identification code, as given by standard DCA nomenclature,
with the additional specification of service availability, This allows programmed

PO
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reroutes to be listed separately. All necessary linkages to logically relate this file to
both variable entry files (RVCT and RVTL) are contained in these records. Through
the variable files (used as cross-reference devices), trunk related circuit, link and

site information can be rapidly retrieved from the corresponding master data files.
Information in a trunk record contains the following data:

® Record key (trunk identifier and service availability)
o Trunk operational status flag

® Restoration priority

e Trunk origination site

e Trunk termination site

e Number of channels in trunk
e Bandwidth

e Number of channels available
e Facility type at which trunk originates
e Facility type at which trunk terminates

8.1.2 RMCT - Circuit Data File

Each record of RMCT summarizes information about a circuit which is contained
in the trans-Atlantic communications networks, Records are keyed by the Command
Communications Service Designator (CCSD) assigned by DCA with an additional specifica-
tion of service availability, This allows programmed reroutes to be distinctly identified
in retrievals, All necessary linkages are contained to relate this data file to RVCT
(a cross-reference device to access relate a circuit to its trunk and to site information),

Dats contained in each record consists of:

e CCSD and service availability
Circuit operational status flag
Restoration priority

Point of origin

Point of termination
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