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PREFACE

This is Volume I of a two volume final technical report prepared by
PRC Information Sciences Company, 7600 Old Springhouse Road, McLean
Virginia. The report covers work performed under Contract F30602-75-C-
0319 for Rome Air Development Center, Griffiss Air Force Base, New York.
The report describes work performed from June 1975 through April 1976.
Mr. John R. Baumann (IRRC) was the RADC Project Engineer, Mr. Frank
Mirkay was the DMAAC technical coordinator, and Mr. M. Lynn Taylor
was the PRC Project Manager.
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ABSTRACT

PRC/ISC, under a RADC contract, converted and expanded the
Graphic Line Symbolization System (GLSS) to operate in the production en-
vironment at the Defense Mapping Agency Aerospace Center (DMAAC).

i The system was converted from the HIS-635 to the UNIVAC 1108. Major
'.; enhancements to the original software system included additional point

: symbol capabilities and additional output file formats for interfacing with

s iy i

DMAAC plotter systems. Major characteristics of GLSS includes:

Hardware - UNIVAC 1108
Software - written in ASCII COBOL and FORTRAN V compiler
languages and operates under EXEC 8.

o Modularity - the software configuration is highly segmented
into areas of job setup, file input, job monitoring, symbol
application control, symbol specification correlation, symbol

TR

application processes, line smoothing, job reporting, and
file output.
o Resources - requires approximately 40K words of memory for

loading and execution of all software; program overlaying
or selective loading of required software can significantly
reduce core storage.

‘ GLSS provides a wide range of data processing capabilities related
E to cartographic symbology. Various capabilities, options and processing
techniques of GLSS includes the following: [
1: Dashing
b
o Variable sizes of dashes and spaces
L o Feature must start and end with dash at least 1/2 length of
) dash size
! o Dash must carry through points flagged as special points
Casing ' {
o Variable size cases )
o Line quality of case should equal or exceed quality of original
line center

\ iv
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Ticking

Full tick

Alternating half tick

Half tick (left or right code)
Double tick

Feature will not end with a tick

© 06 0 0 0 ©

Ticks will not be applied at special points

Line Cleaning

o

© 0 o0 ©

Cleaning angles (angle bisecting)
Minimum resolution maintenance
Line "back=-up" edit

Combinations of the above options

Data culling based on line inclination factors

Symbol Specifications

o

o

o

Specification file building and update

Selection of specification file (multiple product files)
Override to standard specifications (up to 10 overrides)

Input/OQutput Options

o

o

o

LIS Table File (Input)

GERBER 2032 Plotter (Output)

Xynetics Plotter (Output)

MMS-32/Raster Plotter Interface (Output)

Point Symbology

© 0 0 0 06 06 0 0 ©

Circle

Dot

Arrow

Cross

Half-Arrow

Square

Triangle

Pyramid

Arc/Chord (Mine Symbol)

P




Multiple Symbols

Various combinations of point and lineal symbology can be generated.

Dash/Case
Dash/Cross
Dash/Dot
Dash/Tick
Dash/Circle

Line/Arrow

(o RN o SAAC - TR - T« i B <

Line Center/Case

vi
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SECTION I
INTRODUCTION

A. Purgose

The purpose of Volume I of the Final Technical Report is to:
present an overview of the project, including system conversion, !
expansion, test results, and potential system improvements; and
define the procedures for operating the Graphic Line Symbolization
System (GLSS) installed at the Defense Mapping Agency Aerospace
Center (DMAAC).

B. Organization

Section II of this volume describes the system conversion, ex-
pansion, and testing. Section III of this volume presents a description

of the operating concepts and procedures and control card formats.

A




SECTION I

SYSTEM CONVERSION, EXPANSION, AND TESTING

A. Background and Summary

o

PRC Information Sciences Company previously developed an
experimental symbolization system at Rome Air Development Center
(RADC) under Contract F30602-74-C-0027. The experimental system
was written in COBOL, FORTRAN Y, and GMAP, and operates on the
HIS-635 at RADC. Basically, the system was directed at restructuring
digital cartographic features to conform to standardized lineal symbol
patterns for digital plotting. Design and development goals of the

experimental system included:

system should be flexible enough to support a wide range of
product requirements and expandable to support new
requirements;

job execution should require approximately 32K words of
memory (maximum 60K words of memory);

user control for variability of sym.cl application in support
of a variety of production processes, e.g., cumpilation,
proofing, and final plotting;

improvements in processing efficiencies over previous
symbolization algorithms;

improvements in product quality, carefully balancing efficiency
and quality; and

compatibility with DMAAC UNIVAC 1108 programming stan-

dards (reference Operating Instruction 171-23, 12 February
1972).

1I-1
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The experimental system provided for input and output of a standard
RADC MMS-32 file for interfacing with digitizer and plotter systems
at RADC. The symbolization repertoire included all major lineal
symbols plus the set of point symbols which are normally associated
with lineal patterns.

PRC/ISC under this contract was tasked with conversion and expansion
of the experimental software to operate at DMAAC. A summary of work

performed during the course of the project included the following:

o GLSS computer programs, originally written GE COBOL
and FORTRAN V, were compiled, debugged, and tested on
DMAAC's UNIVAC 1108 (System A).

o A new software routine was designed and implemented for
producing plot tapes for the GERBER 2032 Plotter (photo head
Model OEH-B).

o Symbol specification library files were defined and built for
ATC 200 and JOG Series Charts.

o New software routines were designed and implemented for
generating additional point symbols (i. e. square, triangle,
pyramid, and arc/chord) in compliance with ATC and JOG
product specifications.

o New software routines were designed and implemented for
formatting output files to interface with the Xynetics Plotter
System and MMS-32/RAPS software.

o LIS input processing routines were upgraded to operate at
DMAAC, with provisions for processing feature headers
through the class, ty'pe', sub-type, and descriptor levels.

o Analysis and preliminary design work was performed for
developing an expanded double-line symbol capability.

o A feature suppression capability was added to GLSS to
symbolize and output only those feature groups which match
feature groups included in the specifications files.

11-2




o A feature code masking capability was added to provide
additional flexibility in defining feature groups to be symbolized.

" o A stand alone software program was installed for reading a LIS
file and generating a summary of features residing on the file.

o Software modifications were installed which resulted in major
symbol improvements for: (1) producing continuous symbol
pattern through data point buffers; and (2) adding new tick
symbol capabilities for ''double half-tick'' and '"dash/multiple
half-tick' symbols.

o Software programs were delivered to DMAAC along with interim
operating procedures.

o Over 3-months of resident maintenance services were provided
to DMAAC which consisted of system testing, user training,
and detection and correction of software problems.

B. System Conversion and Expansion

1. System Conversion

Conversion of programs from the HIS-635 to the UNIVAC 1108
basically consisted of: performing required code changes to source files
on the HIS-635 to allow for differences in the Honeywell and UNIVAC
compilers; creating card decks of source files required at DMAAC; loading
each program as symbolic elements under disk file DBM*UCPR-LT using
the data base manager system on the UNIVAC 1108; compiling and de -bugging
each source program and preparing relocatable elements; and testing the
cycling and basic capabilities of the converted software. FORTRAN and
COBOL versions of the GLSS common data buffer were built using
Blank Common.

Differences in HIS COBOL and UNIVAC 1108 ASCII COBOL and
FORTRAN Y and FORTRAN V which required program code changes included
the following:

11-3




HIS COBOL

Word Formats:
DISPLAY
PIC.9(8) Comp-1
Comp-2
Program Calls:

CALL NAME

Reserved Words:

MESSAGE
COUNT

COBOL

UNIVA.C ASCII.COBOL

6 Bit BDC/Field Data

Fixed Point Binary
(36 Bits)

Single precision signed
floating point

DISPLAY-1
PIC 9(10) Comp-4

Comp-1

CALL "NAME"

MESSAGEU
COUNTZ

Working storage section must come prior to common storage section

in ASCII COBOL.

ASCII COBOL does not generate a dummy word at the start of

common (this is contrary to documentation).




FORTRAN

Indexing - Cannot use a variable index to acquire an index
i.e. - IXYZ (1, I CORDX (ICURDX))

DO Loops - Cannot use the variable of the DO for any set value after
leaving the DO loop (FORTRAN)
i.e. - DO 100 I=1, N
If (I.EQ. INDX) go to 110
100 continue

110 continue
INONO =1
Subroutine as a main Routine - cannot have a subroutine as the main

routine. An IGDM error (Guard mode or undefined sequence
fault) is produced.
i.e. - SUBROUTINE MAIN

DATA STATEMENTS - Cannot have the following:
DIMENSION ITEXT(7) .
DATA ITEXT /37H THIS IS NOT ALLOWED IN UNIVAC FORTRAN/
It can be done as:
DIMENSION ITEXT(6)

DATA ITEXT (1) /6HTHISbI/
DATA ITEXT (2) /6HSbALLO/
DATA ITEXT (3) /6HWEDbBY/
DATA ITEXT (4) /6HbUNIVA/
DATA ITEXT (5) /6HCbFORT/
DATA ITEXT (6) /6HRANbbb/

Subroutine CALL STATEMENT - CALL SUB (1, 12, 65.4)
SUBROUTINE SUB (I1, I2, R1) J

=4 _
12=0 l
Rl = 6.12 ‘

Note: the above may cause the location in the calling routine
(locations containing zero twelve and six five point 4) to be
changed to four, zero and six point one two.
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2. System Expansion

Expansion and improvements to GLSS were primarily designed
and installed on the HIS-635 for compiling, unit testing, and de-bugging.
Installation and full testing of new capabilities were performed on the
UNIVAC 1108 (System A). Most of the software integration and testing
occurred on an individual change basis to allow for modular expansion of
the system and interim use by DMAAC,

C. System Testing

The purpose of this section is to describe results of testing the

basic capabilities of GLSS; and in doing so illustrate the variety of symbols

which can be produced. The testing also reveals process timings which can
be used for run time projections. DMAAC conducted similar and more voluminous

tests which contributed to verification of capabilities and detection of error

conditions.

1. Test Data

A test file was created on the LIS and output in table coordinate

format. The test graphic was digitized at 20 micron setting (40 micron steps)
and consisted of features digitized via single point, trace, and point-point ’
modes. To minimize processing time for testing, the file consisted of
13 features represented by 17,855 data points. A line center plot of the
test file is shown in Figure II-1.

2. Test Procedures

Each test was conducted to verify the basic symbol capabilities
of GLSS and to identify process timings for major types of symbol applica-
tions. A header summary (Figure II-2) of all features on the test file was
first run to verify feature header codes. The purpose of each test was
defined followed by job set-up. Set-up normally included creation of
specific symbol specification cards which would exercise the desired
software processes. The specification override option was normally
employed since our testing was directed at illustrating the symbol repertoire.
Following job execution the job report was reviewed for accuracy and the
plot was prepared on the appropriate plotter. Plots were closely examined

11-6
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to verify that proper symbology was being generated. Process timings were
computed for both SUP and CPU and based on seconds/1000 data points.

3. Run Timings

Execution time for GLSS runs is dependent on several factors
primarily including number of feature data points processed by input,
smoothing, symbol application, and output processing routines. Variations
in processing parameter settings, smooth options, symbol types, and output
formats further affect the execution time.

Based on sample runs conducted against the test file, run timings
are presented in Figure II-3.

4. Symbol Repertoire Tests

GLSS generates cartographic symbols based on specifications
defined by the user. Symbol specifications can be supplied to the system
via standard files created for specific products or provided in the job card
deck. While a wide variety of symbol patterns and sizes can be produced
a finite set of legal symbol types and combinations are available. Figures II-4,
II-5, II-6, and II-7 demonstrates the basic symbol definitions and associated
patterns for conventional symbology which GLSS can support. Other
non-conventional symbol combinations are possible although should be tested and

verified prior to production use.

D. Potential System Improvements

The GLSS system at DMAAC currently provides a wide range of
automated symbology capabilities and related processes. Processing time
for GLSS execution is very reasonable cornsidering data volume and types
of processes. Several potential areas for system improvement do exist and
should be considered by the Government. Intersections of double-line

symbols is a major problem and is discussed separately.

1. Design Concept for Improved Double -Line Symbology

RADC and DMAAC requested PRC to examine symbology
problems associated with double-line symbols currently generated by GLSS.
The goal of the analysis was to scope the problem and define a design concept
which could lead to development of new or modified software routines for

11-9
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Figure II-4 Dash Specifications and Symbols (Gerber Plot)
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producing an improved end product.

a. The Problem

GLSS currently produces double-line symbology directly
from line-center data residing in a common buffer area; and generates
case symbols independent of other feature lines or symbols. Current

symbology directly related to casing includes:

SYMBOLS FEATURE
Case Major Road
Line/Case Dual Lane Road
Dash/Case Road U/C
Arrow/Case/Arrow Bridge with
Major Road

Since the generated case symbols are completely
independent of other features and symbols being generated, several
undesirable situations can result. Illustrated below are examples of

conditions which can result from current double-line symbology.
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REQUIRED
DIGITIZED BASIC FINISHED
LINE CASING GRAPHIC

CROSSING OF TWO
CASED ROADS

CROSSING OF A CASED
ROAD WITH A SINGLE-
LINE SECONDARY ROAD

T-JOIN OF A SINGLE-
LINE SECONDARY ROAD
WITH A CASED ROAD

T-JOIN OF TWO CASED
ROADS

50 %

T-JOIN OF A CASED

ROAD WITH A SINGLE-
LINE SECONDARY ROAD
(OR ANY OTHER FEATURE
REPRESENTING A TER-
MINUS OF THE CASED
ROAD

13005
39 Y H Kk

Figure II-8 Examples of Double-Line Symbology
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b. General Approaches

Three general approaches have been considered for

resolution of the double-line symbology problem.

o Software Processing - software routines to detect conflicts
at intersections and clip or join the appropriate symbols.

o Interactive Symbol Editing - provide edit software which would
rely on the user to locate feature symbols to be edited and
identify the type of software edit to be automatically performed.

o Photographic Masking and Manual Touch-Up - masking of in- ]
terior portions of cased lines and manual touch-up of finished '
plots.

While the latter two approaches have merit and may eventually be used to
some extent, the direction of this analysis was to investigate ''software

processes " which could be applied to the problem.

(o Problem Analysis

Three information items must be determined such that
software processes can accurately clean-up case intersection problems.
These items are: (1) detection and holding of symbols which are candidates
for edit actions; (2) determining which candidate symbols conflict with

other candidate symbols; and (3) determining what type of edit (i.e., segment
join or clip) is required and at what locations. The types of edits are
affected by size of double-line symbols generated and orientation of two lines
forming a junction. Two major approaches were examined: (1) perform
intersection editing sirnultaneous with double-line symbolization of each
feature or; (2) completely symbolize the file prior to intersection editing.

A major question is -- is intersection editing predictive enough to perform
prior to building all symbology?

Double -line symbology creates twice as many feature
symbols and approximately twice as many data points which would require
storage and manipulation. The process is predictive, although the time
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which would be consumed to accurately derive the prediction would probably
overwhelm any gains due to data compactness. Thus the approach decided
upon was to build all double-line symbols as currently performed arnd store
all generated symbols which are candidates for intersection edit processing.
This approach would yield the cleanest end product and have least impact,
and associated implementation complexities, on the current GLSS processing

cycle.

d. Software Organization Considerations

The subroutine '"CASER'" currently controls (see Figure [I-9)
all double-line symbol generation. CASER generates two new symbols,
left case and right case, until the current feature segment (i.e., data points)
is exhausted. CASER then returns control to SIMBOL and MONITR for
output processing of each of the new symbol segments by the appropriate
output subroutine.

Concerning the above software organization, consideration
was given to possible approaches to interrupting the process sequence for
inclusion of ''case intersection'' software.

Facts to consider are:

o Symbol segments produced by CASER are deposited into the
common feature buffer for subsequent processing.

o CASER returns control to SIMBOL/MONITR/OUTPUT for
output processing.

o Assuming all symbolization is completed just prior to output
processing, very few current GLSS routines would be

required for ''intersection processing'' and output processing.

€. Recommended Design Approach

The recommended design approach for the double-line
problem is to store double-line symbols and associated ''conflict' features
on random storage for post-processing. This approach provides the best
potential for generating clean intersections and is the least complex to
implement within GLSS. This capability could be applied to any type of
features requiring clean-up editing at intersections.

Basically the user would define a threshold value for edit
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Figure II-9 General Flow of Case Processing
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acceptance and candidate feature types for intersection processing,
normally including features which require double line symbology.

GLSS processing would cycle in a conventional manner except at the output
processing step. Prior to outputting a feature or symbol segment the feature
type would be checked against the candidate feature list. If the feature

was required for intersection post -processing the normal output processing
would be bypassed. New software would: (1) build a sequentially
structured file containing summary information about the feature, such as,
header, first/last points, bounding rectangle, data list random access
pointer, etc.; and (2) a random accessab! - file containing the bulky data
points for each of the candidate feature symbols. Consideration should be
given to various techniques of structuring the feature data lists into a
gridded file or maintaining indexes concerning which features pass through
grid areas. The purpose of this type of file organization would allow
for quick association of feature symbols which are within close proximity.
Otherwise significant processing time would be required for coordinate
comparisons of each feature symbol.

Completion of the normal symbolization processing would
result in a tape file of symbolized features plus a disk file containing
sequential and random sub-files of candidate feature symbols requiring inter-
section processing. The next step would be to overlay all symbolization
application routines, and other routines not required for intersection edit
processing. The overlaying software would be tasked with performing the
intersection edit processes against the disk resident file. Following
intersection editing control would be returned to MONITR and output pro-

cessing would continue as normal.

2. System Improvement Considerations

The following is a list of potential system improvements and

expansions for consideration by the Government.
o Alphanumeric Annotations - the capability to generate

annotations for proof plotting and feature identification. Plotter
alphanumeric subroutines are available and could be exploited
by GLSS.
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Registration Points - GLSS processes and outputs only file
information identified as features. Current users of GLSS can
define registration points as features and thus such points

will be plotted for registration. Consideration could be

given to GLSS using control points on the LIS files for generating
registration points.

Color Separation Code Usage - GLSS generates a separation
code on each symbol, based on the symbol specifications. This
code could be used by plotter systems to select symbols for
plotting on separation sheets or assigning different pen colors.
Optimization of Memory Usage - GLSS currently requires
approximately 37K to 41K words of memory (depends on the
output module) for execution. Minor program overlaying
strategies could reduce memory usage to 24K to 32K words.
Additional Point Symbols - other geometric point symbols
could be added to GLSS to provide a wider repertoire. Symbols
to be considered includes: cave, building (rectangle),
powerline pylons, rock and astronomic positions (plus symbol),
etc.

General System Usage - GLSS provides a generalized vehicle
for input, data buffering, and output of feature files. New
application routines, such as, line generalization, can be
augmented for optional use during symbolization or standalone
use for special applications.
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SECTION III
OPERATING PROCEDURES

A, Operational Overview

GLSS is a batch system which operates on the UNIVAC-1108. Users
of the system are responsible for defining input and output files, symboli-
zation specifications and parameters to be applied, and special processing
options; also the user is responsible for submittal of the job stream and
necessary files, and review of outputs. The key to successful use of GLSS
is understanding of the concepts and major elements of the system. Pre-

sented below is a discussion of the major elements of GLSS including:

Processing Capabilities
o Operational Flow
System Resources
o Control Cards
o Symbol Specification Assignment

o Job Reporting

ke Processing Capabilities

The following processing and symbolization capabilities are
provided by GLSS.

Dashing - variable sizes of dashes and spaces

Casing - variable size casing

Ticking - full tick, half-tick, alternating half-tick, double tick
Point Symbols:

(> S > T [

- Circle

- Dot

- Arrow

- Half-Arrow
- Cross

- Square

ITI-1




2.

formed for

3.

- Triangle

- Pyramid

- Arc/Chord

Multiple Symbol Caombinations (e.g., mixing of lineal and point
symbols)

Assignient of specified line weight and color separation codes
to generated symbols

File Input and Output Processing:
- LIS Table File (Input)

- Xynetics (Output)

- GERBER 2032 (Output)

- RAPS/MMS-32 (Output)
Line Cleaning/Smoothing:

- Resolution Maintenance

- Line ''back-up' edit

- Angle Bisecting

- Data Culling (based on slope change factor)
Symbol Specification Control

- Building and updating of multiple symbol specification
files

- Override to standard symbol specifications (at job run
time)

Job process and diagnostic reporting

File Summary Capability - provides printout of feature headers

for verification of classification codes

Operational Flow

Presented in Figure III-1 is a flow diagram of operations per-

symbolization processing.

System Resources

The hardware resources required for operation of GLSS in-

cludes the following:

o}

UNIVAC-1108

Permanent Disc Space

111-2




ST

(W

n_ T

jxodoy
LAzeuwung |[€—
S8urssosoag

souid
. uo3Td
[=TF190dg

e

| Toquidg

329{a0

S1LAd1no
NI LSAS

Bunzodsy Axvurwung

Sutyjoowug
/Sutuedy) aurg

uotjezIIoqUUIAS
jJutog pue TeaurT

SapII
=I0AQ uomed1yIoadg
Toquidg jo Surrpuey

ooucTud)
-urtiy put Jurp[rng
d1td uopeoyoadg

Surssod0xd O/1

WILSAS
JIVMIIOS SSTD

ONISSTD O

NOILVZITOUWAS

Surzexadp

'l 2114 O/I

b\ Tvﬂ.u.&m\é UOT}eOT]

TIojowreaed
uotyd

-10adg Toquig

e} a1id
uoyedyIoodyg

roqurfg

SIOJINITONV
dN-LIS WILSAS

(Sutuea(d oury)

paaisaqg suonydp TeIoods o

Qe RAY
S911d uoredryroadg
pue paxmboy
uorzezijoquidg o
S}eIUIO I
pue 89014 O/ ©

od{ 3onpoxg o

DNINNVTd
qa0or

tional Flow

Figure II-1~GLSS Opera

III-3




7-Track or 9-Track Magnetic Tape Drives (2)

38K to 41K Words of Memory (depending on output format re-
quired)

o Card Reader
o High Speed Line Printer

4, Control Cards

Control information submitted by the user consists of operating
system control data and GLSS job directives. System control information
is preceded by a @ in column 1. The only system cards normally modified
by the user are the two @ASG and two @QUSE Cards which define which
standard symbol specifications are to be applied to the particular job run,
and the two @ASG Cards which define the LIS input file and the symbolized
output file.

GLSS control card formats are defined in Appendix [. The

different control card types and their purpose are defined below.

INPUT FORMAT - defines the format of the input file.
OUTPUT FORMAT - defines the format of the output file.

SPECIAL DIRECTIVES OUTPUT - special option for generating a
line center file containing symbol directives in the header records
(not currently used at DMAAC).

SMOOTH OPTIONS - specifies the type of smoothing to be applied to
the incoming features.

MINIMUM DISTANCE - defines the minimum distance between points
or step size in inches to be accepted by SMOOTH optional processes.

MAXIMUM DISTANCE - defines the point spacing in inches which
should be interpreted as trace vs. point-point types of data.

SLOPE DISTANCE VALUE - defines the distance in inches to be used
for computing symbol orientations for lineal features or for SMOOTH
Option 6 (Data Culling) the value defines the 'inclination deviation
factor' in degrees.

SPECIAL DIRECTIVES INPUT - indicates that symbol specifications
are to be taken from the incoming header records instead of a stand-
ard specification file, (Not currently used at DMAAC.)
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SPECIFICATIONS OVERRIDE - indicates the existence of symbol
specifications which are included within the run deck and will be ap-
plied to matching features instead of standard specifications.

SYMBOL FEATURE CARD - defines the feature classification, de-
scriptors, and color separation codes for the group of features to be
symbolized with the override specifications.

SYMBOL SPECIFICATION CARD - specifies the attributes of a sym-
bol piece.

END SYMBOL CARD - indicates the end of a specification override.
END CARD - indicates the end of GLSS control cards.

5. Symbol Specification Assignment

The system provides flexible and responsive techniques for de-
fining symbology to be applied to feature groups. Since conventional pro-
ducts are symbolized based on standard specifications the system allows
the user to build master specification files for each product. Product
specification files are permanently stored and readily accessible at job run
time. To allow the user to override standard symbol specifications for
specific jobs the GLSS job stream allows the user to define feature sym-
bology (maximum of 10 symbol overrides) which is to be applied to only
that specific run. During job execution the override specifications are
examined for feature matching prior to accessing a standard specification
file.

Feature symbolization is defined in terms of symbol pieces.

A feature can be symbolized by one or up to eight symbol pieces. Each
symbol piece is described as to conformity to line orientation, symbol type,
symbol size, and line weight (see Appendix I-12 for card formats). Figures
1I-4 through II-7 presents sample symbol specifications and resultant symbol
patterns. Symbol pieces currently provided include the following:

LINEAL SYMBOLS POINT SYMBOLS
LINE DOT

DASH CIRCLE

SPACE TICK

CASE HALF TICK

ALTERNATING HALF TICK

I11-5
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POINT SYMBOLS (Continued)
ARROW

HALF ARROW

CROSS

SQUARE

TRIANGLE

PYRAMID

ARC/CHORD




B. Symbolization Operating Procedures

| Job Planning

The key to successfully applying GLSS is comprehensive plan-
ning for the symbolization run. The user should be knowledgeable of the

input file to be symbolized, the product being supported and therefore the

symbology required, GLSS capabilities and constraints, and output format
required. Each unique feature group contained on the input file which
matches a feature group contained on the symbol specification file or over-
ride file will be symbolized and output, otherwise that feature group will
default and be suppressed. If the user does not know exact header codes on
the feature file, the input file can be processed by GLSSHEADSUM which
will print out all headers on the file (see Appendix III). Any non-standard
symbology required should be identified and verified for acceptability by
GLSS. The quality of original line center plots and data point resolution

should be examined to determine if some level of line cleaning or data re-

duction is desired.
The following smooth options are available:
0 - no cleaning is performed (original line center is passed to sym-
bolization processes).

1 - deletes those data points (except special points) which are less
than specified distance (MINIMUM DISTANCE) from adjacent points.

2 - Computes and passes the mid-points of all line segments (except
those defined by special points)* and then performs option 1.

3 - performs option 1 and then checks and corrects for line back-up
conditions for adjacent line segments.

4 - performs options 2 and 3.

5 - performs option 2 twice.

6 - performs option 1 and then data culling based on minimum angle
specified by the slope parameter,

*Special points include end points, adjacent points which exceed maximum
distance specified, and points which are flagged as special (e.g., inter-
sections).
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2. Job Set-Up

The user should obtain a copy of a standard GLSS job stream
and modify the appropriate cards. The normal modifications are associatcd
with I/O files and formats, speccification files, SMOOTH options, and

specification overrides. A sample job stream is presented below.

@RUN (Estimate & SUP Time should be 2 to 5.
Sec. /1000 data points)
@HDG AR UN CLASSIFIED ik
@ASG, A DBM#*UCPR-LT.
@ASG, A DBM#*UCPR-ATCS.,F/1/TRK/1/ (Spec. sequential
@USE 8, DBM*UCPR-~ATCS. il ale):
@ASG, A DBM*UCPR-ATCR.,F/1/TRK/5/ (Spec. random file).
@USE 2, DBM*UCPR-ATCR.
@ASG, T 3, U9H, NNNNNN (Input Tape Number)
@ASG, T 9, U9H, NNNNNN (Output Tape Number)
@XQT DBM*UCPR-LT.GLSSXYN(GLSSGERBER or
GLSSMMS)
1 INPUT LIS
2 OUTPUT XYNET (or GERBER, GERBPT, or MMS)
3 MMSDIR NO
4 SMOOTH N(0 <N <6)
5 MINIMUM .nnn (normally . 001 <nnn <.010 in inches)
6 MAXIMUM .nnn (normally ,010 <n =<.100 in inches)
7 SLOPE .nnn (normally = .040 to .080 in inches or for
SMOOTH 6 000 <nnn <090 in degrees)
DIRECT NO
SPEC NO (or YES)

If card 9 contains a YES additional GLSS control cards are required (see
Appendix I for specific card formats).

END
@FIN

Note: Underlined items above are optional job parameters.
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3. Execution

Execution of a GLSS run, once properly set up merely requires
submittal of the tapes for input and output (if tapes are not already contained

in computer center's tape library) and submitting the job control deck.

4, Job Run Validation

Each job execution will produce a system job report and GLSS
processing summary report. The system job report should be verified for
normal termination. The user may also wish to note the CPU & SUP time
for the execution. GLSS generates six reports which should be verified by

the user.

Request Report ~ identifies the job options requested: input and out-
put formats, smooth option and associated parameter settings.

Specifications Override Report - if overrides were defined by the
user they will be listed for verification.

Input Report - provides a summary of feature information read from
the input file: number of files, number of feature headers, number
of data point records, and number of data points.

Symbolization Report - identifies the types of lineal symbolization
performed and associated numbers of features processed, symbol
segments and data points generated. If smoothing was requested

the number of data points processed, deleted, and passed is pre-

sented,

Output Report - provides a summary of feature information written
on the output file: number of files, number of feature headers, num-
ber of data records, and number of data points. The number of fea-
ture headers and number of data records should be the same for both
GERBER and Xynetics files.

Error Report - any error situations encountered by GLSS software
processes are reported.




r C. Specification File Building and Maintenance Procedures

Q 1. Symbol Specification File Definition

4‘ The symbol specification directive generation is a major capa-
g bility of the Graphic Line Symbolization System. The master specification
file concept allows the user to define and build a set of symbol specifications

for feature groups and selectively reuse the file for subsequent runs. The

b

user must define: the file name, usually associated with a product (e. g.,
ATCS); all feature groups to be symbolized, and symbol specifications for
the feature group. Any feature group not defined will be omitted from

j further processing. Product specifications normally contain symbolization
! patterns and drafting specifications to be applied to feature groups. The

drafting specifications must be examined to determine if the patterns can

be replicated by GLSS and the sequence of symbol pieces required. Every
pattern must be uniquely defined in terms of conformity, symbol type, size,
and line weight. For example the JOG specifications for drafting a Single
Track Railroad (Feature 701) is the following:

GLSS specifications to generate the above symbols are defined as follows:

Conformity Symbol Piece Symbol Size Line Wéight
CON LINE ©.999 .016
CON SPACE . 150 . 000
CON Y TICK . 060 .008

All symbol pieces required are conformal (CON) with the orientation of
the feature line. The first symbol piece LINE tells the system to first generate
the full line center (.999 implies infinity) on the output file and assign
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a line weight of . 016. The second symbol piece (SPACE) is then applied

to the start of the feature for a distance of . 150. A conformal tick of . 060
is then generated at the current location and assigned a line weight of . 008.
The last two symbol pieces are iteratively applied to the end of feature line

center. Examples of symbol specifications and resulting symbol patterns
generated by GLSS are presented in Figures II~4 through II-7.

. Set-Up & Execution

The symbol specification files are built and updated
program (symbol name SPEC) that operates independently of GLSS. Two
permanent data files are required for the execution of the SPEC. The first
file (file code 08) is a permanent sequential data file which contains the
feature descriptor codes and pointers to the associated specifications on
the random file. The second file (file code 02) is a permanent random
data file (35-word records) which consists of symbol piece directive
specification data.

Symbol control data includes specifications for all symbol
patterns to be applied to lineal features. Control data is input to the master
symbolization specification files via data cards. The symbol specifications
are organized by product and feature within product. A feature is defined
in terms of: feature class, type, subtype, codified descriptors, symbol
cbnformal/non-conformal information, color separation sheet numbers,
symbol piece type(s), symbol piece size(s), and symbol line weight(s) for
a specific feature group. Specification file BUILD/UPDATE control cards
are presented in Appendix III. A sample SPEC run stream is presented in
Appendix IV,

Execution of the symbol specification file build or update runs
are accomplished after the user has ‘generated the proper UNIVAC 1108
control cards along with his SPEC control directive data cards and symbol
control data cards.

Validation of the job run is accomplished by examining the
printer output report generated by the execution of the SPEC job stream.
The printer output report will depict the mode of execution (BUILD or
UPDATE). It will also depict the random record number built or updated,
the feature descriptor definition codes, color separation sheet numbers,

conformal/non-conformal information and the symbol piece type(s), size(s),
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and line weight(s) associated with each feature descriptor defined. Also
printed is the comment extracted from the symbol feature card.
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APPENDIX I
GLSS CONTROL CARD FORMATS

APP I-1




T TR SN e

*SpIed J0IJU0D

ndut pajexduad s,195N Y3 Ur pIBD 3SITy OY} Iq ISNW pue paifnbar §T pred [oIu0d SIYT

*3ndur aq [[Im uorjeZI[OqUIAS :

ay3 yaTym ut yewrzoy o[y ndur oy, 9 12-91 €

‘LNdNI jo prom uondizosag S 21-8 Z

‘1 30 aaqunu (] oanbyun ® surejuod T 2 1
NOILVNVIdIXI JzZIs SNINAOTOD YIGWNAN QTIIL

teeereenit

SRR (R RRRIRIL

teeeeeeetd

(NRERRRNNE
ettt

tsensesees
Lot

TR A
ma.-on-aan
seetanenes
reerereett

e

P
(T R T (N

nnnnmn..--.unau-n.

(A RRERERRE
Leeeerett

IARRERRR NN
Lett

(EEREE]
teeeeeeitt

AHOIT

NIATH

18

ANt

NNOJ

NAMHIA

OML

AND

dwnoau._,;
§56555866¢
PERYINIYNY

geecececcd
123222222 %

9959999389
§655556666
(ARRRAREAE
ceeeectcecte
122232221/
IRRREERRRR

9999399949
§6568686¢8¢
(ARARARERA

teeeeeecee
23233232 %:
REREREREN

1055 18 1898 S8 08 18 00 1

999999983999
§66586866¢
(ARRRAARAR
ceeececcce
ttitttne
(RERERER NN

munonannpn
(LAKRNENRN

99999338199
§666686866¢
IARRARRAAA
teceeeecee
trrreteet
(EERER N

UL IS SR

90999999193

PIRYEEINNY
treeecrtes
tiritieee
SERRRERNR

(ERERREREE]

nmnnmnmnnnTmnnmmnnmn

PENRIIYY 0

IRX222222%’

T R R
0000000000[000000000

tetrese e

99 9299999
§6655556655
SR EETERRY

cesseeees
rrrreiee e

=151 -0i5L NS

o
e
e
“

CO7) 3504¥04 T4INDY 41

APP J-2

HERERN

INdN I

LYINYOJI LINdNI

= 1 QUVvO




‘§pIed 10I3U0d

nduy pajexausd s,19s8n 9Yj UT PIED PuUOOIS OY} 9q ISNW pue poIMbax §7 pIed [0XU0D SIYL

*3ndino aq I uorIBzZIfoquUIs

Y3 YO MM Ut JetuIoy 3T mdino syg, 9 12-91 €

*ILNd1NO Jo prom uondirdsaq S 21-8 4

*2 30 Iaqunu (I snbyun e surejuod 1 2 1

NOILVNVIAXd JZ1Is SNINAQTOD JIAGWON dTIII
I L ML
auuruxunupuivpnpesNnpBYRs AR YMEONeronppjeRRARURERUENERUERUT BN AR ONUD s vl
soescacooalcoaneaeabeloooaeoabeloooEoBOBOB{SE 00000 GCECEEE0bCCOGlGCBCB0C0CB[SESERE0RBE|=
-...........-..--.-.-..-.........._.-..-.._-..-.._-......u-._....-._%.._-.-..-w
“ R (A (N (Y (A R ey L1t ::..:Z:w
| ___2n0a NIAIR 10 AAd HNOs DI IL _omi ANA p“
799909989 0[90090939015900999999]9993999399{9909930902{9958959999{9959939943(99 _233899¢

S5 65655|s885855806)S8888888¢8
R AR R RN AR AR R AR RAAARRARE
tegeeeeoccecceeceocpecceeeetct
122222322 1220 AR IR 22 RS
terngnnenguasetstagreniiingd

$15840 00 90 SV 06 S0 R0 V00 60 U9 08 90 SH OB AN 19 010 60 0 10 95 NX MR 5N 20 S

SEGG8S568S
rrrrrRRRRY
geeeeeeeee
trerriiel
(REERRRNER

URREIA A AR R R

§6508866656
IR RRARE/
tgreeLeteie
tirrtettel
ERERRRERY

CE RS AR
goecopoene

565550658
PIIYIEIYYY
ceereeices
tatitiety

muninanan

§§5665588S
PINIYENY )
FHII M
trerrateee

_——h______ﬁ____.n___

LETRINTR N R RN

yoopsogee | " 1

865555685
Y_rrraaes
Ri111111%;
trrreTee e

LVANYOJL 1LNdLAO0 =~ 2 QUVDO

SERE s 3

LRI ALY L
PR

e
L
iy

CH1Y 3304WMd TYENID 437

APP 1I-3




*popoou jou 9I® SpIed [0I3U0d SULMOTIOF @Yy}  SHX,, ST ¢ PIdY JI
*spaed jndur pojerouad s,I9S0 BYj UT pIed PITY} OY} ¢ jsnW pue paImbal s1 paed [0I3U0d STYL

(*OVVINQ 3®e pasn Apjuaxano

JON) °PIO0J2I I39peIY O} Ul 8IATIOIALP
ToqQWiAs sSurejuod yoIym orly SN rerdads
2 931Ia O} dIISIP §,I9sn 9y} Juryouap

39089993139
S§55558888
I AARARRRRE;
creeeeeeee
Lzt
L

99899893199
SE568686566¢
IARRARRERE
feeeeeceete
et
(NRRRRRRRN

1he000i0el

NN NanY

39999999389
§686666656¢6
(AR RARRERE
geceeccece
122X RAY!
e

CRUGEUL R IR (BE

0000000900090 0N000000

13990999199
6566666668
ARAARARAR
geeeceeecee
2R RN AR X
(EERERERRN

wRopDnRONOD N

99999939939
§66886866¢]
ARRRRARAR
ceeececece
1222222321

Lt
0 IE KRRt N

pooopoopognpnono0nnnn

19969999439
§666566666
-.-w-.-ﬁ-
ceeeecncete
122232311
el

OO TR
j0o0nc000000

1999699999
555856566
EYEIYIINY
ceeeeeeeee
22232323
NRRNRRRRN

RN TR RN
oe

00000

CEFEEEEEE
665655566
IR

geeeceee ¢
R11133313

LNdINO STATLOIYIA TVIDAJS = € QYVD

C1¥) 3304354 ra2vis 43V

WSTX, X0 ,ONy PIOM 3X0) 3Y) sUIejuod € 81-91 €
“YITSWW Jo prom uondixdsa( 9 €1-8 (4
‘¢ 30 xoqunu (T onbrun. e SUTRIUOD 1 2 1
NOILVNVTAXJ JZIs SNINNTOD YIEWAN dTITI
OO GOS0 5900199080 100019160066 15 159 56150625 10660 110 90 S0 100000 000 66661950 GG 16 00018 S 00 6 G AL O 0000 61 MU 60 8 00 9 8 0 8 £ 4] _ -
S5 B65GEB0b/666G68G606C66666C6G06666660656606(666666566656CGC0666C666666C6__5|6 666666658/ '
4 -
booeeeecR e aR OO0 RRRR0000O00R0RRBR0OR00C00 0800300000000 000RRR0RRR2RRRRR088YY ”
=
N N N N (N A teeetjreeeeeeenyt -
A=O13 NSA3S xI8 =L E] HNOd AIEHL OML INO uoﬂ




*spaed jndut pajeiausd s,198n oY)

ur paed YIInoy ay3 9q jsnw pue parrdde aq 03 8§ uonezjoquifs 1 paxmbax 8} pied J0IuU0 STYL

‘x2sn oY) 4q paisanbax st uonydo yoows YIIYM

655588565
PERYRIIEYY
tececeeets
ARRT22Y:
NRRRNRREE:

LU (U (04 (T

SES855566¢§
IAAARREARE
ceeeoLoeee
122222222 %;
rrerernnn

U RINIRIR R AN N

§S8686666¢
(ARARARARRI
gereeerete
1222212222
prrreneyng

URUL UL R AN
fflgcesoteooeerneaunjoonoooenero00engong

§566668¢668¢
IARSRRARA N
O O o o
trerieeeee
(RN RR RN

wnhonoprnnn

565686666
(BRRRARAAA
[N S O O O 3
trageeteee

(R RRR RN RN
(R T A YT

p000000000

SEEE565C6S
PYREIRINNY
geeeegeees
22221212T)

terirtedgt
W00 0090590 LE it

$§6555565¢
PEERRRERYY
teececee g
EETEERIRE
EERRRREEY

HHNANRANOU N
9000 0080 0

Eﬂuuhu Clie) 1103 93 anyea kouﬂuﬂm ue suteijuod  { OM €
*HLOOWS Jo prom uopdixosag 9 c1-8 2
‘v JO Jaqunu paed al Oﬂ.mvmﬁﬂ ® sSulejuod 1 4 1
NOILVNVTIdXJ JZIS SNINATOD YICSNAON QTIIL

LT TR TR TR U] R UG R S L I A R SO RGN TR R RN R R B R L TR TN (1 :T fcmuu_;ﬁ.“. L0 RO B B LI O O )

665G 6B 6B 00RB6 8080 RE0C66E0005000C|8880C8CCGC|66CEC60GC6606G6C00C66C8C86C60868G66|=

_n_-_-—._._-.-.-.---_._.---.-...-.-_..__--.-.--_n—nwa-—n-e-p-.-.»-w

R (N (A (A (| . o ceonduienie ol

AHOIA NIAIR xi0 DAA Y- B M omi ¥, _INO m..m

990890380399 033009019930309069]99533399580]999985999019993939939{1993899999 | 999999395

55565656558
P_arrewt v
teeeegeees
tr_ et

SNOILJO HIOOWNS -~ ¥ QYVDO

v 35y 1920423 day

APP I-5




*spae2 Indut pojeaoudld 5,195N U3

Ul paed Y3y 9Yj 9q 3Snw pue poaxrnbax s7 pAed [0I3U0D SIYL

*22UeI10)}

jutod 3s980[> I0/pu® IOULISIP WnWIUTW
® ST OSN [[IM §STD YOTUM Ul aN[BA DTIJWNN

*jutod [RWISAP € SUrejuo)d

“IWAWININ FO PIoa uondiidsaQ

*G JO xdquau (I onbrun ' suieiuc)d

NOILVNVTJIXI

JZI18

61-L1

91

71-8

SNINNTOD

o <

YIINON

aTdIgd

Rt unn)
XA AR RAL

AR RRERRRE
PEtitttbll

I ERRRRRRRE
Leretiett

IR R R R R RN
Lrereieeie

KRnon NNy

666666060
A RRERERR N
trerreeitt

UL S

6666666666
AR RS REER R
teretetet

gaeposecng
Leeetereee

wsduvilu
Pt annn

GEEE66E6E
Se88_ssage
R AT

A REEEEE N
G_66686666

gogocessee
reeeeeetet

AMOI1D

N3AIS

»19

IAIS

HNOS

BELIEY

OML

AN

99339893188
§6535668665
IRARRRERRE
teceeceeee
23222222
et

LR (TR TR TR T (T

1910398907
5555555658
PYRRNRY YN
teeteeteee
tertein
AENRRNREY

7999999938
558555868
PERYRIRYYY
reeeceeees
trritein
ERRRRRREY

=3==8====i

SREEEEEETE
§§856656¢6¢
(ARARARARE
ceeeeeccee
trritritee
RN R RE N

3222-‘:::3Jﬂ-::—v«.:—.—-:

ue.g..-..a.-..-..-.=b°.-aa.._an..oo.-.PEbage.eaaa:

99833999199
06666666
ARARRRARA:
tereeegcee
trirtetete
(EEREEREE N

LRI S8 RN R

3953399099
§66656666¢6
(AAREREEAAI
teeeeeecee
1222221212
RN

LRSI SR NIEN

9999999999
§556565¢C8¢8
...mv.«--.
ceee_ceeee
222223427

it

nnooaonooo

99999939954
_8558565¢5 5
PY_Ubereat
geeceetoes
1222222227
1

TR TR R IR [N (N

100 00

~L

AONVISIA WAWININ - 6 QUVD

SES=I =5ESL NSY

¢

G¥YI 3504%Ad V33833 <GY

APP I-6




*spxed yndut pajeiousd s, 398N oy3

Up pIRd YIXIS 3Y3 9q Jgnw pue 9oerd axe; 03 s} uonezioquuis Jr paainbsx s1 paed 10a3u0d STYL

‘ejep 9dex)
§® PSIIPTSUOD dq 03 dduesIp Jutod Wnwurxew

® S® SN TIIM SSTD YOTYM U} SNJRA DFISWUNN . € 6T1-L1 ¥

*3urod (ewWOSp ® supejuc)d) 1 91 €

‘INANIXVIN Jo prom uopdixosaQg ! L $1-8 2

‘9 Jo adquunu I dnbrun e sureuo) T v/ 1
NOILVNVIIXA JZIS SNINNQTOD JIINAN aTIII

wdusddiahi

un 83 UL R DR R R DR TR R DRI U R T ST Y N T VTR (R T T T T T TR T (1
il

:.-
m-a—-
ISERRRRRAR
teerigentt

Lttt

INRERRRRRE
Leeeeeeeet

(R R RRRRE
Lot

IERRERRREE
teeeteend

114913

NIAIA

xi0

A

HNOS

Jv.u_l.-.

999999199139
5655656656
AR REARAREI
ceceegeete
trrreiety
NN

31999999999
§55686666¢
IARARRRRAA/
peeeeecece
trrrreeeey
(ANRERENRR]

LIy
gnoneeoeoe

RIS (KRR (R

918999991939
§668856665¢
ISRARARARA
ceeececett
trrteeele
(EREEERERE

O 69 10 1999 00 2909 12 1200 0% 0% 4% 0% 8% 06 08 ¢ 0§

G665656868¢
AARRARARE:
geeoececce
trrititeie
(ARRERRRN N

URLLRRIR KR (A R

9999999939[999591339199

§6666666656
ARRARRRRE
ceceeeeeee
gt
trrrrineed

99899999007
§658686667¢
.-~m-vv-
geeececcte
XXX 22X
trrrrenit

-Sa_—ana—_:_—SS-:-::.:—z_

000[00000001003f0

REREEERET]
EEEOC|SGOCEEBBOG|6EeEOOBOCClERcCEEB00G666CCCOOCEEOMGOEG66G6 _J66CCG6666F
IRERER]

1080 3008
Lo UL

-—————

A?’-

7999995979

PeRRey___
teee_teee
RERRRTTY!

terereeee

uunoausintinujne s
000 =L 00

§R6055660 5

o
forrtuneeat

e
DO

sfaavugaey 3
§5866666¢¢
WYY _PEyrbyy
geeoeeeedce
etttz

i g

HONVISId NOWIXVIN =9 Q¥VD

:ﬁum*aEEEEaE:aEasaaBBEs1535555.nGEwEBEG=GGE=ﬂ=ﬂ$ﬂFHﬁﬂHW

dﬁﬂﬂ.q.ﬁﬂ44|441

? W e

E:z_, At 9

9319=13 =681 VS

08 1506509 7143439 43V

APP I-7



*spaed jndur pejerausd 8,I195Nn 2yj uj

pIed Yjudaads ayj 9q jsnw pue parydde aq 03 sy uopezifoquifs yr poaInbax st paed [0I3U0D STYJ

*s99189p sjuasaxdal anyea sty

iondQ yjoows 103 *anfea adois ® 93ndwiod 03
898N WA3SAS 9Y3 YOTYM SIYDUT U 20UB}SI(
‘3urod [RWIIOIP B SUIRIUOD

*EJOTS J° prom uondurosaQ

*L JOo zdqunu ] onbun = surejuo)

NOILVNVTJIXX

dZ18

6r-L1

91
21-8

Z

SNIQTOD

YIGNAN QTaLI

ALy
666566666
geosssnnne

[ RNERE RN

NN

66666686866
IERRNRRERY
teerrteett

LI CRULRLE

81808 1
ECEEEGO060
fseasenes
Lot

GEOGEEH66E
IRRRERRERE]
teeeeeetet

S]S6 62 60 av 90 62 0 o [y drfdn 6 0T 1T ST ST OC £C 2N 00

506666066686
IARRARRRRE]
creeereret

Bt 6008 4 %0 ML 0L 0
EOGHOG6G660

(IERRRRRRRE]
Lerereeeed

Vu-gadlan
o unbnn
m........n
1800 _sene
b

ﬂ.........
G6CGO6666
RERRRRRER)
Leeeeeet

AN

MNIAI0

X9

Il

HNOJ

3L

oma

aANO

999939991979
§E56666665¢
IAARRANARE
feeeeeeece
it

e
WIS N

ERERERRRE
SESSSE866S
ARARARRAN
ceeeeeeecte
trrredtee
(AEREREERN

99999994997
6555666686
ARRRAARANI
geeeeeecst
trrtn

99999399979
§E5656866¢
IRRRRARAAN
geeeeecect
XXX222%11

(EEREERRRE

NURDAUNDDBINRRABSREBIGRNNRDNOND D]

GEE5E68S6S
ARRERAAAAI
ceeeececcte
22232232 %
et

999999999919299999319%9

SE5666566¢
.~.-m-.v~
teeeececete
ittt

193938991973
§6§5565668 4§
AR RARAAAA
geee_teeee
22222 111%

(HERERERRR

Hrartinnnt
====:=====::========T=:=======
poooogonne

RELEELEEE
§E55658838
PENIRRYYY)
t_seteeece
vi_tineee

CSea—-15t -0:SL N34

€1 2395339 V4541 <O

APP I-8




*spieo jndur pajessuald s,zesn

SYy3 ut pred YIyS1e Y3 3q 3snw pue pawroyrad 1 UorRZI[OqUIAS 31 peambeax st paed [oxj3uo0d sTYT

(*OVVINQ 3e pesn AQjusxand J0N)
*PI0307 13peIY Y} UT BIATIOAXTIP [oquuis
Y3 surejuod arry ndut ay3 1ayjaym Surjousp

uONy 20 STAy PIOM x93 Y3 sujejuod € 81-91 €

*LOJAYIQ ¥o paoa uopdixdsog 9 £1-8 2

‘g JOo xoquunu I anbrun e mﬁuucoo. 1 5 1
NOILVNVTdAXJ JZIS SNINATOD mwmzbz aTaig
0060 000090 8L vhCn 00 030 60 09 09 39 €9 09 09 09 r9]e 66 P8 18 % 660U 6 2% N[0S 60 00 1D 90 60 b o gy S:::ﬂ.::—:at::::::::.__._:_.m.em.uw...—\_..q.__:__.—-.-.- 1
GEEEEEEEEE/EBCECEEEOGB8EE8EE0BC/E0606E8GE086666666C6566CE66GC6/6G6656C66C/_ _S6E66666
sesosnnnnnfonnnnnnonefononnnnnes{enoononanofsonenonoonjoonosuonnoiossnnnnanjourenneg s

pojererrrerreeeeeeteeenereeett

teeeeeentt

teeereeetet

treeeeeeet

Lt et

teeeoeeeet

LMD NIATID >

DALA

HAOA

1040

oML

1993999399099999999919{99939991919¢9

5656666566
IARERARRRA
ceceeeecte
trraetel
terrrnetnt

§55585656¢
IARRRARRAN
geeeeeceee
123122312 %’
trereeetnt

L
goooooneoojoonenRtonod

(T

§E66566866
(ARARAARRE
teeeeeccete
RARRRRARY
SIRAREY

999999281999

8666588668

(ARARARREAA
ceeeeceece

19993999938
§85566666¢6
(ARARARAAN
geeccecece

trsrdeeeeeceeeett

99393999529
5566886656
..--.f..-
geeecegcce
troarieiil
trgriertetd

::::sa::: :n::s.::::::z:z:z:::
sopooejoropono0OOOOODONDROD

79999599938
655665666 |
PERRREERDY
BEETECE ¢

tirrretey
_.__._.-__

1—- LU TR (IR L (T

60

9599508939
§56666868¢6¢

PE_rEaRRR
teeceeecce
11111333

D35 €4 3 3 G3 (4 1D 3 I3 TR D KN ED 3 0 6D D 8D CY 60 L3 3 BT 69 03 133 43 100 G2 D3 L3 80 €3 K3 KD (73 13 K0 K3 03 10 1D 3 103 10 09 150 A0 E3 48 KOS 9 13 A0 I W0 W

it 8 LA

LOdNI STAILDINYIA TVIOALS - 8 QUVD

XNK 103310 8

'G-lil =05t A3y

&
s

CUY3 5524004 Wweiwil o1

APP I-9

.




T e T S a——

‘gunx qof [re x03 paxinbox st paed [0I3U0D ST
(*q¥vO TOEWAS AN qo: Tre X0y p ¥ paed 1013 qr

nayy qUvO IYNLVII TOHWAS 298 STX JI)
*SOPIIIDAO JAT}OIXIP uorgedyroads yoquihs

£1dde o3 ax1sop s,x9sn a3 Jurjousp

«SHAu 10 ,ONy, PIOM IXD3 Y3 suUTRIUOD 81-91

'§0IdS

Jo pxom uonydyrosa(q

‘6 Jo asquunu I sunbjun ® sujeriuo)d)

NOILVNVIIXI

aZI1s

21-8

SNINQNTOD

JIINON dTITI

LR RR R
6660666668

trrreeeneet

:.:.:.:1:::::

teeeseeeee

IR RN RN
reeeeeeeet

Kennnonien

GEEEEEEEES
P
RRARAAy!

o0 € M8 1€ 96 S8 1E A it
66BCE66666
seseesene
reeeeeeeet

ﬂhﬂ.ﬂ. ux.—

wun
6660
IERRERERR N
et

I AR
]

G56666C0O660

[t et

(ARRRERRER
rreeertet

114013

MNIADR

X9

IS

§NOJ

33N

OMJ

INO

995099398979
§655666665¢
ARARAARARN/
treeeeeeet
trrreiy
Lertreintd

nununynun

199998318199
§5568886866¢
AARRARARA

rrrtLee
Lererrined

1939099193499
5666866566
(AR ARRAAA

nn-—_.undnnn-.n»n-n

rerrLied
INRN

MNP INPH Y

oncoooononjoneonoeson

teinng
68 15 58 4808 08 28 14
geonoo

7999899888
§655555888
AN IINIY
teeeeceeee
222233311
RRRRRANY

Khonwenoon

1995999989
5655556566
XA 1T)
tececeecee
232022227
AR NERRNE

U TR

pgeonoocoon00o0jod000a00D

99999999739
§6666665¢¢
IBARARERRA]
ceeeeecrcet
IRRRRRARRR
et

GRS R R O

gooaooenon

7999939839
666666668
PEREIYIIYEY
eeeeececey
ERERRTTIN'
ARRRARENT

9995999504
NE8EE586GE
PERRRDIERYY
ceeeeeceee
1T gty

S23d8 3

S3ES=16 = 0251 N33

O¥¥3 350444 T7¢dady 497

..

APP I-10




"SOPIIIFA0 JO I3qUINU WNWIXBW 3yl 6T USJ, ‘OPIIIAA0 YOBI Y3Im PoIRId0sse pred 203d11dsap

soa1d joquids ayj apadaid jsnwr pue uUoresIoads SPIIISA0 Yoed

10J paposu ST pIed [0IJUOD STYTL

(Teuorydo) Jusauro) $2 €9-0¢ S

*Z I3qunu Ipod X070) 2 €2-272 ¥

' Taquunu 3pod I010)H (4 61-81 €

*9anjedy © yo 5103d1I5s0p PayyIpod yJIre oYy 8 SI1~8 2

] ‘danjeoy yoes 10y
adAiqns pue ‘ad43 ‘sserd o1njesy oyj surejuod) 9 L=7 1
NOILVNVIdX3T JZ18 SNINNTOD dIEWNN dTITI
P I

S T TR PO AN MR R ARSI RN D O NSRRI 8 { W (Y U N (R T OO OO S T TR UL (U TR OO AN Te ST O B I I 2 2 A O |
EEG6E66066/60B68G6B8666{66666666C6 6666666 _ 6|6 __6666GEE|668660666665

sgssegueit
teereetzet

leteeeceis
Lottt

AR RRNNRRE
teterteit

IERREREERE]
torereeete

IREREERERE
roeetreeet

IR RN RRERR N
croegeeeet

888088688
ettt

issseapese
et {

402

NDIAID

xi8

ELIF]

. HNOJ

JIHHL

OMI

aNO

9993920339
§55658855¢
IAARRAEREA]
teeoeecete
232233277
NEERERNER

LR (T (U T (O T

tngpoeoeon

197239319499
565856686656
AR ARERAN
teeeeeecet
trrrrteel
ety

LOUURNIR RGN N b

tongoonecn

79999999939
§65855856¢
PYRRRRRYYS
teeetesoce

IEREERERER)
§65665666¢
(RS REARE]
teeeeeceee

trrrrrtoeeeeeielet

ORURIRIE R (R IR R RS LR UR TR LR UR TR (R

cooooonop0la0n0ndnnnD

999098933319
§686868¢66¢
~Wv'~...vw
geeeeecete
trreratn

9990995398
B55856888¢
PYEYYINYYY
teeceeecee
RRRRARAR R
NERREERNE|

G | N T (T

0000000 0

7999995899
§55¢55685¢
PYRREEYREYY
211 S
2323222271
ERRRENERN

Hutuyaunuumn

" 1o

9993559899
§5556856¢%
PERRYER YL Y
L
trrret

TSI TS (IR,
o T St T 0 R T 90 A L O A 0060 R L O G L LR N O R S O )

D

U ey

i

QUVvD TINLVII TOCWAS

T b

LIRS

CETI-is ~08SL N3

NG9 467

Cav) 3554904 143

APP I-11




T I R oy sy

1001 ° = °q poys 3218 FTDWID

"($1-6 suwmiod ur pagysnl 3y aq 3snw sad4y sdewd Joquuks T1y) *SSOUD PUB AUOD YUY ¢ ‘9 °1 !paambaei a1
spled> uonyedryroads 90s1d Joquuis omy ‘loquids pioyd pue ole Ue 9jeIduUal 03 ‘9}ON “OSPIIISAO UYD®D IOJ PIMOI[e
ST 3Yy819 Jo IqWINU WNWIXBW © puU® ‘90US3I8J2I UI ST }T YOIYM O3} PIBD [0JIJUOD sanjeay [oquAs 3y} MOT[OF 3SNN

*3y81om aurr 9591d [oquiks 103 anfea STIdWINN

€ 8¢-9¢ 9
*jutod [eWIdSp B SUTBRIUOD I 7 c
% "921s 9091d JoquiAs I0J anfeA drIdWINYN < 02-81 ¥
*jutod [RWIDS9p B SUIRIUOD) I L1 €
‘(gaoouv
10 ‘QINYAd ‘TTONYL ‘TYVNDS ‘SSOUD ‘MOVIVH
‘MOYUY ‘TSVD “MIDILHYV ‘MOILH ‘MOIL ‘ATO¥ID ‘{1LOd
‘@OVdS ‘HSVA ‘@NIT) 2d43 aoa1d [oquids ayy saqriosaq 9 ¥1-6 2
*(NON) 1eWwrIojuosuou 10 (NOD)
[BwWIOoJu0d st 3231d [oquiks 9Y3 I9Yyjoym SaqIIdsa(] < 9-% I
NOILVNVIdXd HqZIS SNINNTOD dIIWNON dTHIS m..
-
T R e - STEPTTACEE - 9
RO T AR TRV VY (VS AR DR MRS AR (OO UL ST L (LY T U G T T OO LY AU (R L L G (T EL VR T T ST TR T AN Y] T O TR TR PR T :j_ UL I A O A ”
b EGCOEGGRCECEROBoBOOOTOBOEEOOOSCEOREGOCHROOBOO§6 __ _GOOGRE|__ G6EGOHE/6OGH66686¢

»nunmmn-L
(reeereeet

IRAREE RN RN
teeeteteet

ieeptunee
treeeeteet

AR R RN
Leereneedd

IERRRRRERE]
oot

PER00 8008
Lottt

Leeeeeetet

$80_00___| _tetasees

(et it

1M013

NIADS

xS

ELIE)

¥NO4

JIANML

oma

TINO

URREEERENE]

PIYIYYIREYY
I
223333131

IEREREREEE]
5566568666
IRRRARARAR
feeeeeeest
2222222121

Lt
CRRERTR IR
raooeeengn

LhLeienni
EETNFTRTT Y
(BEEREEXEN

—

7909849993
§565555558
PRRERREY DY
teeeeeeeee
trgetLe

10399333413
IRR AR AR R R B
ISRRRARERE
ceeececeee
titrrient
Lttt

LEURRIE RIRIN N L

ARRRRANNR

199998883339

ARRARRRRE
feeeeeicee
tirrtteeut

LATINTE & R

9599999999
§555658568
PANRRERYEY
geeee _toee
prrtten

AR RRA AN (AR NRRRRRE
.,......_ka.

S e
0oeno

EFEEEEEEE
5555558568
PARRIRYIYY
Lee_reeeee
233233331
SRR REER

RWuanantan
noe

REREEREEE]
G556866568
I SRARRRERA]
ceeeececee
122322331 %
(B

l
AR
1

e A ——

Ll "

QUVO NOILVOIJIOIJIS ADAIL TOTWAS

DN ot R LR s ol o o O e O (o e 0o T T T LA L R T A R T

LI RO N

-
e
i

ok

PARRIA

€4¢7 1595004 Tveinly ¢y

EFI-4N-Ci61 M54




9=1

SNINATOD

YIENWAN

+2PIXI0A0 oY} JO Pus oy3 Suryrudys snY} ‘9PIIIIA0 Yded 107 PARI 3ST] 9y} 9q isnwt paed sL

aTIIg

‘GINASOX 51 paom 203d11083p YL 9
NOILVNVIAXJ AZIS
A8 BL A0 AU S ST N Cn Zn vefer 69 09 (9 99 S 19 09 0y 19)0d 45 0% 1S 96 65 08 1S 28 1Gies B
IO O Ly
-.-.-.u--.--..--.--._...-..-L

ety

terreeetee

teterreee bttt

UNIE R URTR R DRI SRR ]

i W K
GEEEOEEO65/660

-..-.-.-¢
trerrentnt

wRCRan

1000560089
it

CEFF T

STRINIE DR (TR ()

GEGEOOC)G656656668)6

I ARERRRREE
trpeetettt

s
666
TN
LiLpnLe

101D

NTIAIN

bl

3N

UNOJ

DIMMHL

CML

INO

33893533883
86865658656
IBRRARRRRA
feeeeececy
terreeteee

338238828373
§558588¢6¢5¢§
ARSASARRRI
eceeeeetee
ittty

§E65565665
ISR RARE
teoecteecy
rraariLe

LY
10000

IWRRIEE R AR
goecoocent

__nm.___£_._._._.__

-u-uououkuuu.unouu«

§56566656§
AR RERRE
teecetiee
Lz
ity

URURNLR R ULR LR (L

EEEEERREE)
§866865¢06¢
IRERERRRRE
IR ERE R RN
T

7999999499
§555555585¢
PEREYYYYYY
SRR ITEEE
FRRREE2T:
ERENRRYN

1
t

!

gosoavooty

(N
nRK
geeoe

99999291939
§568565668¢
YYRERYEDYY
DR 3
X222 X22 2
Lhritilan

whunnuantny

9799989589 _9
5555558855
SIIYIRIIY:
EELESERLES
et _ud

T

auvo TOIWAS NI

i

gWASO3

DiRe-Isl =GRSl N3

CHY) 3S04@Nd vi:Ny) 23y

APF I-13




e T

*spaed ndut pajeIdudld §,13sn Y3 Ul pIBD 3STL AW on... jsnwt pue paxmb

spIed

jndut pajeIoudd § 198N '2Yy3 3o puU2 Y3
Suyousp , QNI ¢ PIOM 3%03 Y3 SUIBIUOD

NOILVNVTdXI

JziIs

ml

1

SNIWATOD

89X ST PIED [0I3U0D SIYL

YIIWNON dTIII

aunanunnny
GEGBEEE66E
psaedesone
ettt

posesossee
Lerereeeed

bresseoese
treeeeent

(ARRRERRRR]
Lottt

WU ERY .
666666
itesosanee
Leeereertd

LR
666660
A RRRERRRE

tereeereet

._.._ wh
6666666

(ERRRRRERE]
crreeeeet

Lreeeeeet

111013

NIATS

i3

IAlS

HNOS

IFuHL

oML

INO

199819399399
S66668668¢
YEYRREYRYY
feeeeeeeee
122222 X1X!
trrertined

BB SSE
o

7999999999
ITHITILY
33102010
terrsceeee
RE3EE2TET)
e

19999099399

(ARRARRRAR
IR AR RN
trrrtitell

R RECETTR
0000000000000 00G0C0000

G656686556)S

9999999899
56666866¢
IARARRRARA
ceecetecee
IR ARRX
(EEEERRE R

LRI RN N (R

Koo nopn

tERRERRERE
56656586565
IAARARRRAR)
tegcescece
IRRRR2RRX
______r___

€0 68 0% 18 9€ €L 0t Rt gt ag

00000000000 00C000a0CG

39999998339
SES666586¢
PREYRRORRY
teeoeeceee
1222222221
trrerrne

ERuNNuRuu N

aan»aqaansa.ga--.Bm..q..-.

56566066666
ARERARARA
tereegeecte
12222221222
(R RERERRE

9999993999/3999999999

§568885¢
PEYRYYY by
teeteeccee
22223233 %’
(RRRRRERRE!

tin

i

(BT T T M A (R T T

aQUvO ANI

£33 O (5 123 € €9 O3 €340 6 (G 3 70 68 O 3 O 0 A0 68 3 0 6 1

ax3

Ceea=th -Gis5e W3l

CYYI 3534009 12in3d 437

APP I-14




APPENDIX II
GLSSHEADSUM JOB STREAM & OUTPUT FORMAT
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@RUN
@HDG
@ASG,A DBM*UCPR-LT.
@ASG,T 3,U9H,nnnnnn (LIS Table File Tape Number)
gXQT DBM*UCPR-LT. GLSSHEADSUM
FIN

Information printed out includes the following:

Feature Class, Type,
Sequence # Subtype Descripiors
1 040809 61000000
NUMBER POINTS = 222
3
|
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APPENDIX OI

SPECIFICATION FILE BUILD/UPDATE CONTROL CARD FORMATS
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APPENDIX IV

SPECIFICATION FILE BUILD AND UPDATE JOB STREAMS
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@RUN 1
@HDG

@ASG,A DBM#*UCPR-LT.

@USG,A DBM*UCPR-ATCS.,F/1/TRK/1/ (File Name)
@USE 8, DBM*UCPR-ATCS. (File Name)

@ASG,A DBM*UCPR-ACTR.,F/1/TRK/5/ (File Name) |
@USE 2,DBM*UCPR-ACTR (File Name) :
@XQT DBM*UCPR-LT.SPEC ?

11712775 BUILD
01100000000000 O! Ol COMMENT FIELD
NON SQUARE +250 <008
NON CR#SS .100 -008
NN ARCORD .100 <008
E@SYMB

@FIN
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@RUN
@HDG
@ASG, A
@ASG, A
@USE
@ASG, A
@USE
@XQT

SAMPLE JOB STREAM FOR UPDATE MODE

DBM*UCPR-LT.

DBM*UCPR-ATCS.,F/1/TRK/1/ i

8, DBM*UCPR-ATCS. (File Name )(Flle e
DBM*UCPR-ACTR.,F/1/TRK/5/ (File Name)
2, DBM*UCPR-ACTR (File Name)
DBM*UCPR-LT.SPEC

11712775 UPDATE

3
05070000000000 03 04

CoN
CoON
C@N
E@SYMB
20

LINE .999 «008
SPACE .250 «000
HTICK .060 «008

31070000000000 01 Ol

CeN
E@SYMB

@FIN

LINE .999 «008
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MISSION
of

Rome Awr Development Center

RADC plans and conducts research, exploratory and advanced
development programs in command, control, and communications
(€3) activities, and in the 3 areas of information sciences

and intelligence.

are communications, electromagnetic guidance and control,
surveillance of ground and aerospace objects, intelligence
data collection and handling, information system technology,

The principal technical mission areas

ionospheric propagation, solid state sciences, microwave
physics and electronic reliability, maintainability and

compatibility.
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