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PREFACE

This report is one of a series describing the contractual
and in-house research program undertaken by the Aerospace Medical
Research Laboratory under Project/Task 723104, Measurement of
Noise and Vibration Environments of Air Force Operations, to
develop a procedure for predicting the community noise exposure
resulting from aircraft operations. The companion reports are
listed as references 1, 2, 3, 4, and 5. The Air Force Weapons
Laboratory provided funding to support development of this program.

This report describes a éomputer program to calculate the
community noise exposure as determined by the Nolse Exposure
Forecast (NEF) methodology. Studies by the United States Environ-
mental Protection Agency have meanwhile led to the specification
of another commﬁnity noise exposure measure: the Day/Night
Average Level (DNL). Since the two types of descriptors are
essentially similar, the computer program may be adapted to this
new unit when the need arises without the need to redevelop the
computational algorithms.

The author wishes to acknowledge the assistance of Richard D.
Horonjeff in developing the mathematical model for flight opera-
tions imﬁlemented in the program and 1n preparing Section IV of
this manual. R. Rao Kandukuri's help and perseverance 1n debugging
and ¢hecking out the program was indespensible. Myles A. Simpson
provided valuable editorial comments from the point of view of a
user only moderately famillar with data processing.
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SECTION I

INTRODUCTION TO THE NEFUSAF PROGRAM

This manual describes a set of FORTRAN programs whiéh make up
the NEFUSAF package. The purpose of this package is to calculate
Noise Exposufe Forecast (NEF) values around military air bases.

The purpose of this manual is to teach the user how.to use the
NEFUSAF package and how to avail himself of its many features. The
programs were written in the FORTRAN IV language 1in conformity to
USAF Standard R&D-28-AFWL (AFWL Computer Programming Standards).
Further programmer oriented documentation as well as a technical
discussion of the Noise Exposure Forecast concept and its computer
implementation may be found in the other volumes of this technical

report,

It has been attempted to write this manual for a user with
a minimal knowlédge of computing. In order to successfully com-
municate the special considerations of output other than on the
line printer, more computer knowledge on the part of the user had
to be assumed in Section II than in the rest of the manual. In
order to make Figure II.1 accessible to users unschooled in
language theory, we have included a short discussion of BNF in
Section II.

Basic input to the program is via punched cards. All cards
have an alphabetic code in columhs 1-6. The code is always left-
justified in this field. The possibility exists that all re-
quired data of a particular type does not fit onto one card. In
that case a nonblank character should be placed in the field of
columns 79-80, and one may continue on the next card. This con-
tinuation card is the only one which has no entry in its first 6

columns.




Input cards which are recognilzable by the program fall in
three categories. The first type of card regulates the operation
of the program and performs on request certailn control funetions;
these are the control cards. There are two types of data cards,
sequence dependent and sequence independent. The sequence depen-
dent cards describe the aircraft operations. Sequence dependency
as defined here implies that sequences of this type of card must
be in a particular order, irrespective of the presence of other
types of cards which may be interspersed. The sequence indepen-
dent data cards contain noise and performance data of the air-
ecraft. They are sequence independent in that they can appear
anywhere without destroying the sequence of sequence-dependent’
cards in between which they are inserted. There 1s, of course,
sti1l a logical sequence dependence for these cards, since the
information on them must be available to the computer at the time

it is needed.

Since the input to the program is very complex and the exe-
cution of the program quite time consuming, the program may be run
in two modes at the option of the user. He may use the program
to check his data deck without performing’ any calculations, or he
may execute the program to obtain NEF values. These two modes
are called 'noproc' and 'proces' throughout this manual. The names
of the mode being identical with the 6-letter keyword which appears
in the control card setting the mode. If no specific mode 1is
given, the program assumes 'noproc' and screens data for errors

only.

The program goes through three phases during a run. The first
phase 1is the initialization. During this phase the program will
perform certain initialization functions such as generating a data
base of noise and performance data, etc. The user may build his
data base during this phase and set certain options. Since no
calculations are performed, only sequence-independent data cards
and control cards not dealing with grid manipulations are allowed.




During the second phase, the program will process data cards in
elther 'noproc' or 'proces' mode until it encounters an END card.
The END card signals the end of the data input and calls certain
"cleanup" routines before stopping the program execution. During
this phase, files which are open are closed, end of information

records written where appropriate, etec.

The program calculates NEF values aﬁ selected ground observer
locations. These ground observer positions are 1ooated on a sguare
grid with a 1000-foot spacing between nearest neighbors. These
NEF values can be obtained from the computer in printed form, in
binary form, or compatible with the California Computer Products,
Inc. (CALCOMP) GPCP contouring program. Section VII of this manual
i1s devoted to the interface between NEFUSAF and GPCP, but for
a full discussion of the capabilities of the contouring program,
one should consult the appropriate CALCOMP manuals. The binary
output is only of use fo the NEFUSAF program itself when one wants
to preserve a particular grid configuration for later use during
the run. The printed listing is in the form of a map to the‘scale
of 1:24000 (1" = 2000'") and may be printed with or without suppres-
sion of empty grid points.

In what is to follow, we will present a more detailed dis-
cussion of the output of NEFUSAF followed by a discussion of the
three types of input data. In the discussion of input cards, we will
present in the text each card with a typical card image followed
by its corresponding line printer message. A final section deals

with restarting a run which has for one reason or another failed.




SECTION IT

OUTPUT, INPUT AND MODE

1. DATA ORGANIZATION

Data can be entered in the program in two ways: cards and
binary tapes. Information can be output as binary tape, printed

grids or GPCP-compatible files.

The binary tape stomage 1s semi-permanent, in the sense that
it can be kept for later use even if in a different run. It
is of limited usefulness, however, and it is primarily intended
as intermediate storage of results. A binary dump of a grid is
also provided when an error is encountered by the program. In
that case the binary file can be used to restart the program at

a later time when the error has been corrected.

The printed grid is a listing of NEF values at all grid points.
It may be kept for reference with plotted grids or it may be used
to hand-plot NEF contours. The "normal" output of the program
would be the GPCP—compatible output. This output consists of a
formatted tape (unit 11) and a set of punched cards (unit 8).

The input prepared by the user is on cards. These are in
the form of data cards and control cards. All cards have a b6
character alphabetic keyword. Continuation cards have a blank
keyword and a non-blank character must be present In column 79
or 80 of the card preceding 1t. Only the combination of. such-a
continuation symbol and a blank keyword is recognized as a wvalid

continuation.




Input cards can be separated in 3 types:

1. Sequence independent control cards
2. Sequence independent data cards

3. Sequence dependent cards

This section is concerned with the most basic control functions:
how to obtain the printed output and set the program mode. A
general discussion of card sequences is also given. For didactic
purposes it 1s advantageous to discuss the output before the
input and then present the remaining control functions. The rea-
son is that the engineer ususally has a clear idea of what kind
of output is desirable. Once the output options and their use
are explained the ihput functions follow quite naturally. Starting
with the input, although at first sight'the logical approach,‘tends
to be confusing rather than helpful. |

Control cards associlated with data input and some further
functions are described in Section III. Sequence independent
data are discussed in Section IV, while seqﬁence_dependent data
cards are discussed in Section V where they are presented in an
example of an air base. The sequence dependence is developed as
a corollary of the normal description of air base operations.
The section "Input" of this section gives a formal definition of

the allowable card sequences.

Data cards communicating noise and performance data as well
as navigational data are acceptable at any time and are sequence
independent in the sense that their presence dées not affect the
___—-sequence prescribed for sequence dependent cards. The user should
be aware that sequence dependency in this manual refers solely to
whether a card of one kind may follow a card of another type. It
does not refer to the requirement that all necessary data must be

entered before it 1is called upon during calculations.



2. FILES USED BY NEFUSAF

A word should be said about file assignments. The program
reads cards from unit 5. Unit 6 is assumed to be a printer and
contains a listing of all cards encountered as well as other mes-
sages. This file is called the "Chronicle" and is discussed be-
low.

Unit 8 is assumed to be a card punch and is reserved for the
GPCP interface. Tape unit 11 contains GPCP data and is part of the
GPCP interface. During a GPCP run the GPCP program will assume‘
that the data written by NEFUSAF on tape unit 11 is again on tape
11. This enables one to combine a NEFUSAF and a GPCP run in the
same job when the standard (positive) options are specified (see
Section VII). The nonstandard plotting options (more than 3

cards punched) cannot be run in the same job!

Piles available to the user for additional printouts or binary
storage are in the range 12-99. Not more than 10 units can be
used durihg a run. The program will not permit bilnary and for-
matted dumps to take place on the same logical unit number. Since
it serves no purpose and makes tapes unreadable within the scope
of the FORTRAN language, one should not attempt to circumvent this

protection feature.

Although as is explained later, binary filles should never
be equivalenced to each other, all printed dumps may be written
on the same printer. Since the program prints a separator iden-
tifying each printout by unit number and dump number, one can
always find the correct dump back. This printer should be logi-
cally different from the printer used for the Chronlcle to pre-
serve the integrity of the Chronicle.

The logical units which must be assigned as a minimum during
the running of NEFUSAF are 3, 4, 5, 6.%# If a PLOT card appears

#For certain types of ruﬁ, unit 4 may not be required. See Section
II1T.3.4d.



If

anywhere in the deck, units 8 and 11 should also be assigned.
a PROCES card appears, unit 10 should be assigned and all units
referred to on NEFUSAF I/0 control cards. Table II.1 shows the
function of all external files.
TABLE II.l
EXTERNAL FILES REFERENCED BY NEFUSAF
Unit Purpose Device Mode When Needed
3 Scratch Space Disk Binary Always
b Data Base Disk Binary Always except if
NODATA card is
present during
initialization
5 Control Card Input Card Reader BCD Always
6 Diagnostics Printer BCD Always
("Chronicle")
8 GPCP Control Cards Card Punch BCD If PLOT card is
present
10 Default Bilnary Tape Binary If PROCES card
Dump is present
11 GPCP Data Cards .Tape or BCD If PLOT card is
Punch present
12-99 User assignable Tape Binary If used during
Printer "BCD 'proces! mode




3. OQUTPUT ON UNIT 6: "CHRONICLE"

This unit contains a listing of messages indicating what hap-
pened to the data as the data cards were read in. This listing
also contains any diagnostics which the program may have occasion

to generate; as such the name Chronicle is appropriate.

The Chronicle file is formatted to print 84 columns wide
which includes a margin of 10 columns. The reason for this is two-
fold: (1) the messages generated do not require the full width
of "standard" 14 inch paper; (2) since the Chronicle will, most
likely, be kept in the user's file of the particular airbase, a
printout the same size as all other documents will be easier to

file in the same place.

The Chronicle contains a running account of the processing
taking place. There are several general types of entries which
are recorded in this file. A first use of the Chronicle is a
listing of all control cards as they are encountered in the input.
This listing is generally not in card-image format. Rather, appro-
priate descriptive text is used to augment the data on the cards,
making the entry more easily readable and more meaningful in
checking the content of the card. An entry in the Chronicle due
to reading a card is always preceded by the identifier "+++" in

the margin.

A further use of the Chronicle is to provide a place to re-
cord certain information generated during the course of the run.
There are essentially three levels of information. The first
level consists of messages provided "for the record." If the
program, for instance, calculates a new altitude versus
distance curve during the course of the run, this new curve will

be entered in the Chronicle.




The second level of information is provided by the WARNING
message. Warnings are signified by a message preceded by &
warning banner across the Chronicle page. A summary of warnings
is printed at the end of the Chronicle listing for each ailrfield.
A warning is issued at any time when the program detects the
existence of a condition where the probability of an error is con-
siderably greater than usual. It is also used to iInform the user
of the fact that the program has taken a different action than
the user had specified because a user command was invalid. The
first kind of warning is given, for example, when the user changes
the location of a navigational aid; the second type of warning
would occur if the user should attempt a binary dump on the line

printer.

The third level is the ERROR message. An error occurs when
the program detects a condition which will lead to erroneous re-
sults or where further processing becomes impossible. Errors are
signified by a message preceded by an error banner across the
Chronicle page. A summary of errors 1is printed the end of the
Chronicle 1listing of each airfield. An error would be issued
when attempting to process data describing runup operations without
specifying where the runup pad is located. When an error occurs,
the program switches fo the NOGO mode, and no further processing
takes place for this airfield (see also Section IT.7).

In subsequent sections we will present the NEFUSAF control
and data cards and their Chronicle entrles. We wlll present a
typical card for each type and follow 1t with the Chronicle
entry which it produces. All diagnostics whlch each card may
generate are also shown as part of the discusslon. The Chronicle
text for each diagnostic is shown in this manual in the same for-
‘mat as it appears on the printer during a run, except that the
values of any alphanumeric fleld are indicated by the star (%)
symbol .if they are arbitrary.




b, OUTPUT OF NEF VALUES

After a (cumulative) grid has been computed we must be able
to get the data out of the machine. There are three basic ways
to communicate the status of the grid to the outside world:

a. Printed Grid DMPGRD or PRINT Control Card
b. Magnetic Tape (binary) DMPGRD Control Card
c. GPCP compatible PLOT Control Card

a. Printed Grid Dump

(" DMPGRD i3
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+++ DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP *** ON UNIT 15

One way to obtain a picture of the status of the grid is to
get a printed listing. For a printed listing the characters
PRNT must appear in columns 71-74 of the DMPGRD card. The
listing obtained is in a very special format: rather than being

merely a listing of the numbers, the "print dump" can be made into

a map.

The spacing on the printer i1s such that the decimal points
of all numbers have 1/2-inch separation along the print line (for
0.1" character width), and a 1/2-inch separation is maintained
between sucessive lines (for 6 lines per inch printer spacing).
This corresponds therefore to a 1" = 2000' scale map of the grid.

The resulting printout allows 5 characters per grid point.
Each page will contain 25 points in the X-directlon (across the
width of the page) and 20 in the Y-direction (down the length of
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the page). This fits comfortably on standard 11 X 14 inch com-

puter paper. The printout is then such that a strip from the top

to the bottom of the grid is printed on five successive pages;

this is followed by the next strip to the right, etc., (Flgure

IT.1)

Page 1 Page 6 Page 11

Page 16

Page 2

Page 3

FIGURE II.1 ORDER OF PAGES IN GRID DUMP

If reasonable care is exercised in splicing the printout

together to keep the distance of the decimal points of rows and

columns to a 1/2-inch between successive sheets, the resulting

"digital map" may be used to plot NEF contours by hand. - This

requines interpolation between neighboring points. In thils way,

a first estimate can quite easily be obtained.

More accurate

contouring can be done by hand, but this becomes qulte rapidly

time consuming. For computer plotting see Section VII, "Nolse

Exposure Forecast. Contours."

The printed grid is useful when there 1s interest in NEF
gradients on the ground or when one is interested in NEF values

at locations other than the contours which a computer may have

plotted. Another use is in planning studies where the influence

of a procedural change on the exposure of a limlted area on the

ground is to be evaluated. In that case one can compare the
printout sheets obtailned from several runs which contaln the area

11




of interest. Contours can then be machine plotted for only those
cases which seem most promising after a preliminary inspection of

the printed values.

NOTE: Grid points for which no NEF value was computed will
appear as -88 on the map when a DMPGRD card is used to
obtain a printed dump.

The UNIT field specifies the logical unit onto which the
grid dump 1s written. It is the responsibility of the user to
see to 1t that the logical unit selected is assigned to a physical
device, and that it 1is capable of receiving the desired form of
output. Since the program is machine independent and written in
FORTRAN IV, the program cannot check if a device has been assigned
to a logical unit.

Table II.2 shows which UNIT specifications are legal and
which fixups are taken if an illegal unit is specified.

12




'TABLE II.2

PRINTED GRID UNIT. ASSIGNMENT

UNIT Dump Is Warning

Specified Written To Unit ~ Issued
Blank 6 NO
0 6 NO
1-5 6 YES
6#* 6 NO
7-11 6 YES
12-99 as assigned¥¥ NO

>99 6

YES

¥ Since Unit 6 is a file specilally formatted

to 84 columns maximum width, a dump

there

will be printed on 35 pages rather than on

20 pages of 125 columns. These pageé are 15

grid values‘in X wide, except for the last 5

pages which contain only 10 columns.

¥*For up to 10 lbgical units referenced, the

program wlll maintain status information. If

the unit chosen was used previously

for a bl-

nary dump, however, a WARNING 1ls i1ssued and

the dump is printed on Unit 6.
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An alternative way of pro&ucing a printed 1isting of NEF
value 1is by 1nserting a PRINT card.

T

Oper-
_ @ﬂpon Un"{'
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~3

#++ DUMP GRID TO UNIT 25 PRINTABLE SAVED DUMP *** ON UNIT 25 SPECIAL FORMAT

The PRINT card is used to produce printed grids the same way L
a DMPGRD card with the PRNT optlon does, except that empty grid '
points do not print as -88.0 but are suppressed entirely. Since
the format used to print this map must be computed for each indi-
vidual line of print, this method is more time consuming than the
DMPGRD dump. The chronlicle message for this type of dump has the
extra identification "SPECIAL FORMAT",

It is recommended that dumps‘be'written.on ﬁnits other fhan
6 1f a map 1s to be spliced together from a printout, since the
84 character width of the Chronicle causes 35 instead of 20 pages
to be printed. If the dump appears in the Chronicle, it will
follow immediately after the message:
it DUMP GRID TO UNIT & PRINTABLE

or

+++ DUMP GRID TO UNIT & PRINTABLE THIS DUMP IS PRINTED IN SPECIAL FORMAT
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b. Magnetic Tape Dump (binary)
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+++ DUMP GRID TO UNIT 14 SAVED DUMP *** ON UNIT 1t

If it is desirable to save the current status of the grid for
later use by the computer, it can be stored on an external medium
such as magnetic tape or any other available serial storage medium.
Columns T71-74 of the DMPGRD card should be left blank. The infor-
mation written on such an external medium is not useful for pur-
poses other than use by NEFUSAF. Again, the logical unit on which
one writes a dump must be assigned by the user to the desired de-
vice and be capable oftreceiving binary data. Unit assignment 1s

as follows:

TABLE IT.3

BINARY DUMP UNIT ASSIGNMENT

UNIT Dump is Warning
Specified Written to Unit Issued
Blank 10 NO
1-9 10 YES
10 10 NO

11 10 YES
12-99 | as assighed¥ NO
>99 10 YES

¥For the first 10 logical unlts referenced, the program
will maintain status information. If the unlt chosen was
used previously for a printed dump, however, a WARNING 1s

issued and the dump is written on loglcal unit 10.
15




A binary dump is primarily useful when it 1s desirable to
preserve the current status of a grid for further processing at
a later time. This is further discussed in Section III.2,.
when the control cards for this purpose have been introduced.

c. Messages

If a DMPGRD card references a file which has not yet been

referenced, the program will print the message:
PROGRAM CATALOGED FILE AND SAVED DUMP 1 ON UNIT ***

indicating that the file status indicator has been set by the pro-
gram. In the 'noproc' and 'nogo' mode, the word SAVED is re-
placed by RESERVED. A maximum of 10 external files may be refe-
renced by NEFUSAF. If more than 10 files are referenced, the mes-

sage:
FILE CATALOG FULL

is printed. In that case a binary dump will cause an error and
a dump to unit 10, and a formatted dump is diverted to the Chronicle

after a warning.

Unit 10 serves NEFUSAF as a "safety device." If it is de-
sirable to preserve the status of the grid in binary form and other
avenues are not clearly available to the program, the program will
write To unit 10. It is recommended that unit 10 always be as-
signed when the program is in the 'proces' mode since the
program will on occasion initiate a dump to unit 10 "on its own."
The user may write on unit 10, but cannot read this information
back during the same run in which it was written. This is done as
a protection since the dump number on unit 10 is not a prioril known.
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A dump initiated by a DMPGRD card with the unit field un-
specified will cause the dump to be written on unit 10. Dumps on
unit 10 cannot be read back during the same run that they were
written. If the user has no need for the information dumped during
the remainder of the job, the use of a blank DMPGRD card will avoid
using more tapes than strictly necessary.

From our previous discussion it is clear that there is a
fundamental difference between a binary and printed dump. In fact
the program will not allow the user to mix both types of output on
one logical unit. The program will keep a record of the first 10
legal logical units accessed. This record contains formatted/
binary status information, the current position of the tape (for
binary) and the total number of dumps on this logical unit., If
more than 10 units are referenced, this status record cannot be
kept and an error will result.

The two formats of writing data are incompatible. The com-
puter can read a binary tape, but formatted data cannot under any
circumstance be read. On some computer systems 1t is possible to
equivalence two logical units. This should never be done for any
binary files referenced by NEFUSAF. When a dump is written the
program maintains a count of the dumps to this unit. It 1is
possible to access any one of these during a run provided 1t Was
written on a legal unit (12-99). If, for instance, 6 dumps were
written onto tape 14, one may then proceed to read dump 4 and
after some further processing write a new dump on unit 14, What
happens in such a sequence of events? The program will rewind
the tape, space over the first 3 dumps and read the fourth one.
When a new dump is to be written, the program will space over the
next two dumps before writing. If unit 14 was equivalenced with
another unit, the dump counts in NEFUSAF would be erroneous. The
wrong file could have been read and informatlon beyond the 6th
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physical dump would be overwritten. In any event the termination
procedure will endfile and rewind each logical unit used for
output. The already endfiled and rewound file would then be
endfiled again at 1ts loadpoint and all information lost.

NEFUSAF writes an encoded header on each dump taken. An
end-of-information record is also present at the end of each
binary file which was terminated by NEFUSAF. An attempt to mix
binary and formatted data will therefore make the tape unreadable
to NEFUSAF. Since NEFUSAF is written entirely in FORTRAN IV, the
resulting error message may be a system error rather than an
NEFUSAF message. The action will be dependent on the FORTRAN
implementatlon. NEFUSAF will, in the absence of any system error,

print ﬁhe message:
ILLEGAL TAPE HEADER

followed by a dump of the information read by the program. The
unit will remain inaccessible for the remainder of the airfield
considered. When a new airfield is started, the file status will
usually® be changed to "input only". Any attempt to get by the
bad header will, however, result in the illegal tape header error

as before.

This message may also appear after a DMPGRD statement if the

unit to be written on was previously used for input only.

¥If an.illegal header appears in a file on which the program has
already written, the file remains blocked throughout the remainder
of the run.
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5. GPCP-COMPATIBLE OUTPUT
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Program NEFUSAF computes an array of NEF values. Contours of
equal NEF can be obtained by interpolation between the values of
this grid. This may be done by hand but is more efficiently done
by computer. The program can produce output in such a format
that CALCOMP's contouring program GPCP can read the data cards and
control cards required to produce contours through GPCP. The
process of generating contours with GPCP is fully discussed in
Section VII.

The output from NEFUSAF which will later be used by GPCP will
mostly appear on logical unit 11 with some output on logical unit
8, which is assumed to be a card punch. The punched cards and the
tape from the device assigned to logical unit 11 should be kept
together since the combination of these is required for a success-
ful plot. Combining cards of one run with a tape from another run

may lead to serilcus errors.

The file written on unit 11 is formatted to correspond with
the normal GPCP input format. Although each record 1s in card-
image format, it is recommended that this file be not punched 1n
cards since each PLOT card may produce up to 11000 records on
unit 11.

Furthermore, the deck generated on the punch cannot simply be
combined with the tape 11 cards to produce a correct deck of input
cards for GPCP. The user wishing to use cards only, 1s advlsed to
study the CALCOMP manual to find out how the decks should be com-
bined and which cards should be repunched.
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6. INPUT

Input acceptable to NEFUSAF consists of séquénces of punched
cards possibly complemented by one or more binary tapes. Since
the cards must somehow convey the complete picture of aircraft
operations at an air base, our first task is to develop the parti-

cular sequences of cards which will describe an air base.

In the normal course of computing NEF contours there are many
different types of information which must be entered. Clearly one
needs operational information and runway layout, but in addition many
other functions may be required. Orie can for instance, specify noilse
and performance data, or the program may be directed to write a dump
or create a file of records from which one can plot a set of contours.

The data entered into the computer may conveniently be viewed
as statements in a language designed to describe air base operations.
This language is very concise, and its syntax rules are very
rigorously'defined, a feature it has in common with all computer
oriented languages. The following section will develop the syntax
rules for this language by means of the normal techniques used in

language theory.
a. Backus-Naur Form

The concept of a language 1s useful: 1t implies that there
exist certain fixed syntactic rules which must be followed. Fur-
thermore, these syntactic rules can be quite succinctly and unam-
biguously stated by the methods commonly used in the description
of formal languages. A language used to describe a language is
called a metalanguage. In a Latin course for example, English
could be used as the metalanguage in which to describe the Latin
language. It is not necessary that the metalanguage be different
from the language which it describes: the Romans taught their
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children Latin using Latin as the metalanguage. A very suitable
metalanguage for our discussion here 1s what is commonly known as
"Backus-Naur Form" (or BNF). '

A metavariable is designated by enclosing it in square brackets
"<" and ">" to distinguish it from a word of the language. (When
the metalanguage uses a different alphabet than the language being
described,this problem does not occur.) A metavariable is defined
by placing it to the left of the metalinguistic symbol "::=",
which has the meaning of "is defined as." The portion to the right
of the "::=" constitutes the definition of the metavariable being
defined. Every metavariable which occurs in the definition of
another metavariable, must in turn be defined. This process must
therefore be repeated until all metavariables can be described in
ferms of terminal symbols either by substitution or by deduction.

Each definition as described above is called a "rule" or
"production.”" A production may comprise any number of "alternates|"
which are separated by "!" (which reads "OR"). Each alternate may
have any number of "components" which can be metavariables or
letters of the alphabet. The symbol "A", which reads "null," is
a valid one and denotes an empty component. A production may be
recursive, i.e., the metavariable being defined may appear in its
own definition. This paradox is resolved by the requirement that
any recursive definition shall have at least one alternate which
does not contain the metavériable being defined.

With the rules set forth above,one can now unambiguously
state which card sequences are syntactically correct in terms of
the NEFUSAF language. The productions defined. for the language -
are given in Figure II.2.

One must not confuse syntactic and grammatical correctness

with the correctness of the statement itself. It i1s always pos-

sible to write grammatically correct nonsense. The NEFUSAF
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<NEFUSAF-PKG> ::

<VALID-PKG>

.

<EXE(C-PKG> :

<EXEC-COMMAND>: :=

<GENERAL-PKG> ::

= <GENERAL-PKG>|<VALID-PKG>|<NEFUSAF-PKG><GENERAL-PKG>|
<NEFUSAF-PKG><VALID-PKG> '

= <AIRFLD><EXEC-PKG>

1= <EXEC-COMMAND>[<EXEC-PKG><EXEC-COMMAND>

<GRID-PKG>|<RUN-PKG>|<FLIGHT-PKG>|<SID-PKG>|
<GENERAL-PKG>

= <INTLZE-PKG>|<GENERAL-COMMANDS>|
<GENERAL-PKG><INTLZE-PKG>]
<GENERAL-PKG><GENERAL~COMMANDS>

<GENERAL-COMMANDS> ::= <GENERAL—COMMAND>[<GENERAL-COMMAND><GENERAL-COMMANDS>

<GENERAL-COMMAND> ::= <UNITS>|<PROCES>|<RESET>|<NOPROC>|

<INTLZE-PKG> ::
<INTLZE-BRANCH>
<PROFILE-PKG> ::

<PROFILE> ::

<RUN-PKG> 22

<RUN-COMMANDE>: :

<RUN-COMMAND> ::

<FLIGHT-PKG> ::

<FLIGHTS> ::

<RWY-FTK> 2

<GRID-PKG> s

<GRID-COMMANDS> :

<SID-PKG> :

<SIDS> 2

<SID> :2

<WIDTH>|<NODATA>|<END>

= <INTLZE-BRANCH>|<INTLZE-PKG><INTLZE-BRANCH>

:= <PROFILE-PKG>|<RUN-COMMANDS>|<SIDS>

<PROFILE>I<PROFILE—PKG><PROFILE>

<ALTUDE>|<DEPNL>|<EPNDB>|<LALTUD>|<LDEPNL>|
<LEPNDB>| <XALTUD>| <XDEPNL>| <XEPNDB>

= <RUN-COMMANDS>|<RUN-COMMANDS><RUNUP> |
<RUN-PKG><RUN-COMMANDS >| <RUN-PKG><RUNUP>

<RUN-COMMAND>|<RUN—COMMANDS><RUN-COMMAND>

<ENPPAD>| <RUDSCR>|<PNLT>|<XRUDSC>|<LRUDSC> |
<XPNLT>|<LPNLT>|A

<RWY-FTK>|<RWY-FTK><FLIGHTS>|
<FLIGHT-PKG><RWY-FTK>|<FPLIGHT-PKG><FLIGHTS>

= <FLIGHT>I<FLIGHTS><FLIGHT>

= <RUNWAY>|<RUNWAY><FLTTRK>| <RWY-FTK><RUNWAY> |
<BWY-FTK><FLTTRK>|A

= <GRID-COMMANDS>|<GRID-PKG><GRID-COMMANDS>

:= <ADDGRD>|<CLRGRD>|<DMPGRD>|<LODGRD>|
<PLOT>|<PRINT>

;= <8IDS>|<SIDS><DEPART>|<SID-PKG><SIDS>|

<SID-PKG><DEPART>
= <SID>|<8IDS><SID>

= <NAVAID>|<LNAVAI>|<XNAVAI>|<CNAVAI>|A

Note: In the above each metavariable whose name 1s identical
with an NEFUSAF mnemonic represents the card with

keyword.

Thus no productions <FLIGHT> ::= FLIGHT appear.

Figure II.Z2.

BNF-Rules for NEFUSAF Cards
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routines can check grammatical correctness but only rarely can
semantics be analyzed. It is the responsibliity of the user to
see to it that the information in the input data correctly reflects

the desired air base operation.
b. Organization of the Input

Program NEFUSAF reads the input cards through what amounts to
a mnemonic recognizer and syntactic analyzer. The mnemonic recog-
nizer performs a lexicographical scan to sée if the OPERATION field
of each card is a legal word of the language. A syntactic check
is made to see if the appearance of this keyword at this time con-
forms to the rules of Figure I1II.2. An out-of-sequence card will
result in an ERROR condition. All recognizable mnemonics result
in a subroutine call to a routine to check and execute what amounts
to the semantics (meaning) of the statement. Since this subroutine
call - at least during the PROCES mode - results in the execution
of the instruction implied by the card, the language 1s interpre-

tive.

Although the rules described in Figure II.2 are the complete
definition of the syntax rules, there 1s still consilderable work
to be done in discussing the semantics of the statements and,
in all fairness, a good deal more should be said about the NEFUSAF
syntax using English as the metalanguage; The remainder of this
chapter is concerned with the Mode of the program. The next chapter
deals with further sequence independent control cards; nolse and
performance data are discussed in Section IV and sequence dependent
cards, which describe the aircraft operations, are discussed in
Section V.

7. THE MODE OF THE PROGRAM

As was developed in the previous sectlon, the lnput to the
program can be conslidered as statements in a language designed to
describe ailr base operations. The computer will read these
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statements and from this formal description it can compute the

Noise Exposure Forecast values associated with the description.

Although it is impossible for the computer to check the se-
mantics of the statements exhaustively (since that would require
the computer to know what was required before the data was entered),
it is possible to check the syntax of the statements using the com-
puter. In addition, a certain amount of semantic checking can be
performed by the machine since 1t is occasionally possible to
detect conflicting or nonsensical meanings in a statement of the
language. The NEFUSAF modules have been written in such a
fashion that one may check one's entire deck for syntax errors and
to some extent for contentz It is clear that this process does
not eliminate the need to carefully check the data before processing.

On the first pass through NEFUSAF, one can detect all syntac-
tical errors. More than one pass may be necessary to find all
detectable semantic errors. If part of a statement 1s found to
contain nonsensical data, this part must be corrected before the
rest of the statement can be analyzed because the semantics are
highly contextual. In practice this means that the program can
detect on the first pass all errors except those which occur in
a departure procedure (Section VI). If errors occur in a procedure,
it may be necessary to make several passes before all errors are

found.

The program provides diagnostics in the form of Warnings and
Errors. Errors will stop processing of NEF values, whereas
Warnings will allow further processing. Since a warning means
that the program has found a condition where the likelihood of a
semantic or grammatical error 1s very high, warnings may often
turn out to be errors in preparing the data, therefore: NO DECK
SHOULD EVER BE USED TQ GENERATE NEF-VALUES UNLESS ALL ERRORS HAVE
BEEN CORRECTED AND ALL WARNINGS ARE FULLY UNDERSTOOD.
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The program can therefore be run in two different modes: one
checks the data decks for errors ('noproc') and one computes NEF
values ('proces'). TFurther a 'nogo' mode is set by the program
after an error has occurred. The 'nogo' mode is not selectable
by the user. The default mode of the program is 'noproc'. This
may at first seem surprising, but is based on the fact that the
program will be used more frequently for checking data than for
actual processing of air base operations. Furthermore, since
the checking can be done quite inexpensively but processing is
generally quite time consuming, the user is protected from unin-
tentionally processing data and using large amounts of computer
time.

During the 'noproc'ess mode the data cards are checked as
explained above. The action implied by the card may or may not
be taken, or it may be incomplete. The following rule holds:

A1l operations involving the NEF grid are suspended during ‘noproc'

mode.
Sequence Independent The grid manipulation cards (ADDGRD,
Control Cards CLRGRD, DMPGRD, PRINT and LODGRD) will

print their message but no associated
operations will be performed. The
program will, however, list most mes—
sages as if the action was performed.
The Dump messages do not, however, have
the key word SAVED, indicating there-
fore, that the dump was not taken.

The CLRGRD card does not have any ef-
fect during 'noproc' mode and the last
grid will remain unchanged in the ma-
chine. The CLRGRD will not result in
the message ¥¥¥GRID CLEARED¥¥#¥, The
PLOT card will produce a runway layout
only, irrespective of the option se-
lected (See Section VII).
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NOTE: Since dumps referenced during the
'noproc! mode-are not read or
written, it is not necessary to assign
tape drives (or disk space) for such
runs. Errors may occur during the
'proces' mode if the data on the tape
1s found to be inconsistent with the
data cards. There is no way to check

for this error during 'noproc' mode.

Sequence Independent Sequence independent data cards are
Data Cards processed exactly the same way during

'noproc', 'proces', or 'nogo' mode.

Sequence Dependent These cards will be processed up to

Data Cards the point where NEF values would be
calculated. Specifically all data
are checked for completeness, and
all associlated files for plotting

are created.

The processing mode is selectable by means of the control
card PROCES. Processing of the data will start immediately.

That means that 1f the program was originally in the 'noproc'!
mode~and a PROCES card is encountered, the program will start pro-
cessing without checking if any of the previous cards should have
caused any changes in the values of the NEF Grid. If an error

has occurred in the current air field, the 'proces' mode will be
deferred until the next AIRFLD card is encountered.

The logical place for a PROCES card is generally only the

very first card of the deck, or immediately preceding an AIRFLD
card. The only time a PROCES card should be used elsewhere is
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during a restart from an error, in which case 1t 1s immediately
followed by a LODGRD card. All other uses of the PROCES card

should be very carefully considered before attempting them.

If decks of 'proces'sable cards and decks of 'noproc'essable
cards are combined in a single run, errors with the file manipu-
lation routines are very likely to occur. It is preferable to
have the PROCES decks first and then the data to be checked pre-
ceeded by a NOPROC control card. It is further recommended that
the binary files referenced by the two data decks be on different

logical units.

At the termination of a run the program will print a listing
of all files, and how many physical dumps were written to them.
This number indicates the real number of dumps written on the
volume. The number given as logical dumps indicates the total num-
ber of references during 'proces' and ‘noproc' modes. A write
reference during 'proces' mode to a unit which has been write-
referenced during the 'noproc' or 'nogo' mode will, for binary
writes, be written on unit 10. The attempt to read thils dump
will result in an error. It is very difficult to restart this
type of error since many cards must be changed in the deck to
bring the desired results about. It is therefore recommended to
follow the procedure described above and not to mix 'noproc'
decks in with 'proces' decks. An example of a termination listing

is shown in Figure II.3.

If an error has occurred, the program goes into the 'nogo'
mode. The grid values become inaccessible to the user, and to
the user the program is essentially in the 'noproc' mode. The
PROCES and NOPROC cards will be recognized, but thelr effect
will not take place until a new AIRFLD card 1s encountered, 1in-
dicating the start of a new airfield.
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+++

+++

+++

+++

Messages resulting from the PROCES and NOPROC cards are:

ENTER NON—PROCESSING MODE
INPUT DATA WILL BE CHECKED BUT NO COMPUTATIONS PERFORMED

ENTER PROCESSING MODE
CONTOUR COMPUTATIONS WILL BE PERFORMED

ENTER PROCESSING MODE DEFERRED DUE TO PREVIOUS ERROR
INPUT DATA WILL BE CHECKED BUT NO COMPUTATIONS PERFORMED

ENTER NON—PROCESSING MODE DEFERRED DUE TO PREVIOUS ERROR
INPUT DATA WILL BE CHECKED BUT NO COMPUTATIONS PERFORMED

TERMINATION PROCEDURE PAGE 1}

FILES REFERENCED DURING THIS RUN

LOGICAL UNIT 10 CONTAINS 3 DUMPS(PHYSICAL)
LLOGICAL UNTT 20 CONTAINS 0 FORMATTED DUMPS
LOGICAL UNIT 16 CONTAINS 14 DUMPS(PHYSICAL) 14 (LOGICAL)

THE GPCP INTERFACE HAS BEEN ENDFILED ON UNIT 11

Figure II.3, Typical Termination Procedure Listing
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SECTION IIT

SEQUENCE INDEPENDENT CONTROL CARDS

1. DEFINITION OF SEQUENCE INDEPENDENCE

NEFUSAF can recognize certain control functions which govern
detalls of the operation of the program. These functions deal
with the mode of the program as discussed 1n the previous section,
some further options such as the use of metric units,and I/0
functions of NEFUSAF. Cards pertaining to such control functions
are legal at any time during the execution of the program: they
will always be recognized and if they appear in a sequence of
sequence dependent cards, the sequence dependency is unaffected
by their presence. In other words, if the rules of NEFUSAF speci-
fy that a card of type B must follow a card of type A, then the
card of type B may follow after any number of sequence indepéndent

cards as long as the first one was preceded by a card of type A.¥

The cards in this group are distinet from the (also sequence
independent) noise and performance data cards, and from those cards
which are sequence independent in the sense that they will always
be recognized, but which by theilr presence form the end of one

sequence and the beginning of a new one.

Two cards have already been discussed to some extent: PROCES
and NOPROC. These cards control the mode of the program. Six
cards govern the I/0 functions: ADDGRD, CLRGRD, DMPGRD, LODGRD,
PLOT and PRINT. The remaining cards govern miscellaneous func-
tions: END, NODATA, RESET, UNITS, WIDTH.

¥A11 grid manipulations have meaning only when an alrfield is ini-
tialized. Therefore an AIRFLD card must have been encountered
before any ADDGRD, CLRGRD, DMPGRD, LODGRD, PLOT or PRINT card

or an error will result.
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2.

OPERATIONS ON THE ENTIRE GRID:

ADDGRD, CLRGRD, DMPGRD,

LODGRD, PRINT

These five control cards govern operations on the grid other

than plotting (which i1s discussed in Section VII).

ADDGRD

current grid

CLRGRD
DMPGRD
LODGRD

PRINT
empty

points

set the grid to zero (-88 NEF)

write a dump to an external file

The simplest operation is the clearing of the grid.

a.

The CLRGRD Card

restore a grid to the value of a previous dump

add the values of a previously dumped grid to the

write a formatted dump on an external file and suppress

+++

ation

000000;00000000

$ 10 11 1213 14§15 15 17 18 19 2621 22

IRRRRR IRRERRERE
2222222222222222

— D

it
11

00000000

2324 2526 11 28 29 30

IRRRRRER
222222212

00000800
IRRRRRRR
22222222

313233 34 35 35 37 38,

0000000
IRRRRERE
22222221

CLEAR GRID *** GRID CLEARED ***
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When the grid is cleared, it 1s set to a zero value. The
NEF sum is logarithmic and since minus infinity cannot be used
in a computer, the logical zero of the program is set to -88 NEF.
The program in the 'noproc' mode ignores all references to the
grid. The CLRGRD card is therefore ignored when the program is
in this mode. The value will not be reset until a CLRGRD, or
LODGRD card appears after a PROCES card, or until an AIRFLD card

is encountered.

A program running in 'proces' mode will upon entering the
'nogo' mode write a dump on unit 10. Dumps on unit 10 are inac-
cessible to the user during the job. During a later run the same
physical volume may be mounted on a different logical unit and
be read from that unit. (See Section VIII, Restarting NEFUSAF.)
A similar protection feature is invoked when a CLRGRD card 1s en-
countered during a 'proces' run. If the then current grid status
was not preserved in any form, a dump on unit 10 will be taken.

The corresponding message is in both cases:
CURRENT GRID STATUS INACCESSIBLE SAVED DUMP **#* ON UNIT 10
b. The File Catalog

Before proceeding with the cards, which enable the user to
take dumps and read them back, we must discuss the way in which
the program logic is set up to handle external files. The FORTRAN
IV language is rather limited in its I/0 capabilities. Aithough
it can write an ENDFILE, no provision is made for recognizing an
endfile condition; generally the operating system will abort jobs
attempting to read past an end of file. FORTRAN is also not
capable of sensing device status and related matters. In order
to have at least some control over what external references a
user generates,the program will keep information on up to 10 ex~

ternal user-accessible files.
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For the first 10 files referenced, the program will maintain
a formatting status indicator, a count of the total number of
dumps written to the unit, and in the case of binary filés, the
current position of the read/write head in the file. It 1s neces-
sary to check that no formatted dumps be written to the same de~
vice ,on which binary information is stored since FORTRAN requires
that for binary reads the length of the record read correspond
exactly to the record on the storage device. Mixing both kinds
of output would therefore make the tape unreadable to FORTRAN

programs .

When a reference to an external file is made, the program will,

when it first recognizes the file, print the message:
PROGRAM CATALOGED FILE AND

followed by any message which may be appropriate. If more than

10 files in the range 12-99 are referenced, an error
FILE CATALOG FULL
will be 1ssued.

If the program has designated a unit as binary (due to a re-
ference on a DMPGRD, a LODGRD or an ADDGRD card), any subsequent
printable dumps attempted on this unit will be diverted to the
Chronicle file. If the program has first referenced a file with
formatted data, any subsequent binary dumps will be written onto
logical unit 10. Any reference on a LODGRD or ADDGRD card to a
unit with formatted data will result in an error. The messages

can be summarized by:

MODE CONFLICT UNIT IS BINARY .. DUMPED TO UNIT b

MODE CONFLICT UNIT IS PRINTFILE .. DUMPED TO UNIT 10
SAVED DUMP *** ON UNIT 10

PROGRAM CANNOT READ PRINTFILE BACK
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A dump cannot be written to a logical unit with a number of 100
or larger since FORTRAN cannot handle logical unit numbers higher
than 99. Also all logical units from 1 through 11 are reserved
since they may be used internally by the program or are used by
GPCP. Table II.1 lists all NEFUSAF files and their functions.

If an attempt i1s made by the user to write onto any file
other than in the user assignable class, a message appears to
indicate the unit chosen by fthe program:

MANIPULATION WITH ILLEGAL FILE SAVED DUMP *** ON UNIT 10
MANIPULATION WITH ILLEGAL FILE

The last message‘appears when the dump 1s written in the Chronicle.
Since the program skips to the top of the next page and starts
printing the dump no further message 1s given. The message may
also appear if a read reference is made to a dump number less

than 1.

We have seen earlier that during 'nogo' or 'noproc' mode, no
calculations are performed and no dumps are written. The general
philosophy of the program is, however, to give the user all pos-
sible information about his data in the 'noproc' mode. This

means that dump counts will be printed as if the corresponding

dumps had been written. No actual file references take place,

however, so that any deck can be checked without the need to have
any tapes mounted, except for unit 11 when PLOT cards are present
(see Section II.7 and Section VII).

If the user combines decks to be run in 'proces' mode with
those run in 'noproc' mode, there exists the decided possibility
that the dump counts no longer reflect the actual status of the

file. Therefore all files write-accessed during 'noproc' or

'nogo' mode are inaccessible to subsequent DMPGRD control cards

which reference them in 'proces' mode. If an attempt is made to
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do this, the following message is displayed in the Chronicle:

UNIT ** CONTAINS *** | OQGICAL BUT ONLY *** PHYSICAL DUMPS
SAVED DUMP *#*=*

ON UNIT 10

The only exception occurs when restarting a job after an error.
This is explained in Section VIII.

Further discussion of DMPGRD may be found in Section II.L.

run in which it was written.

¢c. The ADDGRD and LODGRD cards
/ LODGRD 1
Oper-
ation Unit# Dump#
oscoooojooso0o0000000000(0000000000000000/00000000§00000000/00000000{00000000 000&000000
P23 45 63T 0 81010 1213 |5 1617 18 19 20 21 22923 24 2526 27 28 29 331 3233 34 35 36 31 [30 40 41 A2 AT A4 S U6H7 40 A9 SR S1 S2SIAPS ST SA e e st 3 ee ST RaRY I 2 s s s 1 mbne 0
IRRARRIIAREERE] llllI111IHIIIIH_IIIIHIIIIHIHIIIllIllIIIIIIIIIIIIIHIIIIIIHH'II
/" ADDGRY 1g Z
Oper-
agon Unitf | Dump#
gooo0090 00llﬂlH]0OUDUUUUUFUDUOUOHUUUUDUOU00000000 UUU0000000Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlvﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
P23 45189 nRuisenis3nn 1‘2515212!2!30“113134353531JIMWHUU“‘S‘E1“49505151535(5555515!55505]iZiJNEiiiHiIS!WIlZJJHH!E”nI!II
IR R IR R R R R R R R R R R R R R R IR R R RN  REREAREI I RRRERRE I RAREERR] IRRRI I BERI(E
22222212222222212222222202222222222222222122222222)22222222f22222222p22222220222202222]22

A dump on a user assignable file can be read during the same

The cards shown above direct the
reading of the fourth dump on unit 16.

ference i1s made to a unit on which the program has not written

during this run, the warning message:

NO KNOWN DUMPS ON THIS UNIT

will appear just before the file recognition message.

When the first read re-

Once the

read reference has been established, the program will recognize

the tape as an

'INPUT ONLY'

3

file.
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The use of binary files allows one to add a previous grid to
the current one or to restore the grid to a previous condition.
The ADDGRD card will cause the binary dump to be added, the
LODGRD card clears the grid before adding the dump. For example,
one may have calculated and plotted all flight operations,
cleared the grid and calculated and plotted all runups. To make
a composite map of runups and flight operations in addition to
the individual plots, one can use external files. One can write the
"flight" grid on an external file before clearing the grid. After
the plotting of the runups, one simply adds the external "flight"
grid to the "runup" grid to get the composite.

The user can write more than one dump on any legal unit
(see Table II.1) and retrieve it by giving the unit number and
dump number. The following few paragraphs outline how one may
use this feature, which errors may occur and a few cautionary
statements regarding the input/output operations as they relate
to the FORTRAN IV language. '

If at the time that the request to read is made, the program
has written fewer dumps than the number requested, an error will

be printead:
ONLY *** DUMPS ON UNIT **

and the request will be ignored. When a dump number higher than
physically present on an 'input only' tape is requested, the pro-
gram will encounter the NEFUSAF end-of-information record on that

unit. The error message wlll read:

ONLY *** DUMPS ON UNIT ** , THE FOLLOWING
DUMP WAS WRITTEN AS END *** ON UNIT ** BY PROGRAM NEFUSAF ON *%/**/%*x

FROM AIRFIELD *#*** (contents of dump label) ****
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The program must recognize a valid header on each dump. If the
header is not legal, the invalid header is written in the Chron-

icle:
ILLEGAL TAPE HEADER **** (contents of header) ****

and further access to the file 1s inhibited until the next AIRFID
card. At that time the status becomes 'input only'. Each sub-
sequent attempt to get beyond the illegal label will cause an
error. ¥

It is possible to write on a tape even if its first reference
was a read operation. This is true under any circumstancé: a
read operation followed by a dump will cause the program to skip
over all previously dumped information and write an additional
dump. If the initial status of a file was 'input only' and a dump
is attempted on this file, the program will locate the end-of-
information record and proceed writing. The file status changes

from 'input only' to ‘dinput and output' as evidenced by the message:
UNIT ** NOW WRITE ACCESSIBLE.

It should be emphasized that tapes which were written during
a run, which terminated due to the operating system action, may
not .have this end-of-information record and therefore such tapes
cannot be read beyond the last dump since ANSI FORTRAN IV cannot

$If an unexpected end of information record occurs on a tape on
which the program has already written, the unit remains blocked
during the rest of the run. This error can only occur if the
tape was not positioned at the load point when the job was
started, or if logical units were equivalenced to the same
physical device.
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recognize a tapemark. One should therefore never attempt to add

to a tape which was not processed by the NEFUSAF Termination

Procedure.¥ See Section VIII on how such tapes may be salvaged.

When it is desired to extend an already existing file (ob-
tained from a previous run), the logical unit to which it will be
associated could be referenced first in an ADDGRD or LODGRD card.
If this is not done the first DMPGRD card will cause the previous
information to be overwritten. If the file has been referenced
in the read mode first, the pfogram will first locate the end record
of the last dump written before writing the next dump. When in
thevcontemplated run the first reference is a write, rather than
a read, a dummy read reference must be established. This is done
by inserting as many ADDGRD cards as are necessary to establish a
reference to all tapes which will be augmented. These should
preferably be put immediately following the airfield title card,
and they must be followed by a CLRGRD to delete the dummy grid
which was generated. (If the run which follows starts with a
LODGRD to restore a grid which will be updated during this run,
the CLRGRD card should of course, be omitted.) Alternatively,
one can save time by going into 'noproc' mode,‘performing the dummy
references which now do not transfer information and go back to
the 'proces'! mode. This way only the "handshake" is performed but
no data is transferred, thereby leaving the grid as it was before.

The two methods are shown below:

¥This rule is somewhat stricter than necessary. Tapes on which
the last operation performed during 'proces' mode was read will
have a valid end-of-information label and could be augmented
exactly as any legal tape.
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ATIRFLD

Airfield title card

ADDGRD (Use as many LODGRD or ADDGRD cards as are
required)
CLRGRD : (Optional, see text)

Further cards required for this run

Alternatively one can use:

Any sequence of cards

.

NOPROC

ADDGRD (As many as required to establish all refe-
rences)

PROCES

Further cards

In this alternative no information is transferred but only a

reference 1is established between the program and the files.
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NOTE: On many computers it is possible to position a tape
at the end of the file rather than at the start.
Since NEFUSAF does not use thé tapemark but a sepa-
rate FORTRAN-readable record to indicate the end-
of-information, this record would then not be
erased and remain readable to the program resulting
in errors when the files wriften beyond it cannot
be found by the NEFUSAF logic. (Experience has
shown that backspacing binary tapes is generally
quite unsatisfactory.)

A LODGRD card 1s entirely equivalent with a CLRGRD followed
by an ADDGRD, except when a PROCES card immediately precedes a
LODGRD, which is considered as a restart from a previous dump.
This is described in Section VIII.

When the program runs in the 'noproc' or 'nogo' mode, the
program will print messages indicating the control card direc-
tives but no processing is done. During the 'proces' mode the
program will print the contents of the header label on the dump
to identify the dump being read. Any file positioning done by the
program will also be printed. This includes the number of dumps
skipped over, if the tape was rewound, and, if the program has
the information to calculate the file position. The full mes-
sage will‘then be:

+++ ADD DUMP *** FROM UNIT ** SKIPPED *** DUMPS AFTER REWIND
DUMP WAS WRITTEN AS DUMP *** ON UNIT ** BY PROGRAM NEFUSAF ON
*k/*kx /%% FROM AIRFIELD wewcwwmecauaaa
d. The DMPGRD Card

The DMPGRD card has been discussed in Section II.4.

e. The PRINT Card

The PRINT card has been discussed in Section TT.4.
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3. MISCELLANEOUS CARDS

a. Termination: END

DDDJBBUUUU

172 13 1415 76 77 7829 80

IRRRIIRRRI 1B

swnnRWpssTweAn aolzs 24 25 26 27 28 29 30031 3233 34 35 36 N 3 39 40 41 42 43 44 45 447 48 43 50 51 52 53 54]55 56 57 58 58 60 61 6 63 64 65 56 67 68 63 70

111111111111111111111111ll11llIllIl111111111111111111111111111
22222222222222222222222222222222222222222222222222222222222222222222222222222222

-_— - D

0000040000000U%UBBUUBUFUBU00000000UU00#0UUUUUUOUUUOBUUUUUUUUUB

The END card forms the last card in a data deck. It causes
the termination of the current airfield much the same as the
ATRFLD card doés. In addition, the END card causes the proper
end-of-information records to be written on all user files. 1In
the case of the plot file for GPCP, all appropriate control cards
to terminate a GPCP run will be written on units 8 and 11 if any

PLOT cards were encountered during the run.

All binary files with 'input only' status are rewound. All
files open for "read and write" receive an end-of-information re-
cord readable by the program before being rewound. This record
is always written if the tape was write accessible and referenced
during 'proces' mode. Even if an old end record was present, it
will be overwritten with a new one. The entire file status cata-
log is printed in the Chronicle. If desired, one can tear this
section off the main listing and keep it with the reels of tape

for later reference.

Only one error can occur due to reading an END card. This
happens when the END card is encountered before an AIRFLD card
was read. In this unlikely event the message will be:

END CARD ENCOUNTERED DURING INITIALIZATION

As in all cases where an error occurs, the program will terminate

abnormally during initialization.
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b. Data Input Scale: UNITS
/é; i
Keyword
Type
00 oj00o0OOD 00000000000000000UDUUOUUUU000000000000000000000000000000000(!'? 00joo
P23 4 5 GRT 8 810101213 14915 16 17 18 19 20 21 22023 24 25 26 27 26 29 30031 32 33 34 35 36 37 3830 40 41 A2 43 4 45407 40 49 5051 52535455 S5 ST S0 VA GG e s kT s s i 2 ubs s T e m
llllll111111111111111111111]11111lllllIIIl111IIIIIIllllIlllllllllllllllllilﬂllll
/T e i
| :
Keyword Type
00 -0'0000000 000000000000Ul]000000000000000000“]000000 scoopooooj0000000000 UIUDU 00
12345 S§T 8 9 111272 1415 16 171819 20 21 22§23 24 25 26 27 28 29 30031 32 33 34 35 36 37 36J39 40 41 42 43 44 45 45|47 48 49 50 51 52 53 5455 56 57 SE SO GO G GACIGACSBSGI AR PN 2 N U IS 14 M
(RRRER IRERRRE IIHIIIIHH111111111111111IlIII11Illlll111IIHIIIIIIIHIIHIIIIIII
2222 2'2222222 2222222202222222222222222§22222222)2222222 22222222222222222222|222 22
+++ UNITS SPECIFICATION - 'ENGLISH'
+++

English units (feet, inches).
cess metric data by using a UNITS card coded METRIC.
the program internally uses English units,

UNITS SPECIFICATION -~ 'METRIC'

The program will by default process all input and output in

It is possible, however, to pro-
Although
input data will be

converted from metric to English units and on output the inter-

nal representation will be converted to metric.

ate places in the deck,

By using UNITS cards with METRIC and ENGLISH at the appropri-

either type in one deck.

it is possible to combine data cards of

One may for instance, use ALTUDE card

coded in English units and process a runway layout in metric

units, which i1s convenient when preparing contour maps for areas

other than the USA.
"]l inch

map

When the metric option is used, the text
$%%%% FEET" is omitted from the legend on any contour

If the specification on a units card i1s unrecognizable or

altogether missing, the program will print the "units" specified

followed by the error message:
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INVALID UNITS SPECIFICATION - EXECUTION TERMINATED

cessing meaningless.
after the END card in the deck.

The units become undefined at this point making further pro-

Usual end of job processing by

the Termination Procedure takes place.

The card input file is positioned immediately

¢. Plotter Paper Size: WIDTH
Keyword| Size
00 00!0000000000000l]003000000UU?00000000000000lllﬂﬂl]l]ﬂ(!(lll000000UUOUHOOUGUEDUOUIUMUOU
I13455lllIllllIZIUHSIEIHHSZHII231!151521231930l3231343535JHH!"HIUﬂ“l&lil“!l!ﬁﬂﬁl51535!5556515'5!5“]528354ESEHHHS‘IHI1211147515]17015!0
IR RN IR R R R R R IR RN R R R AR IR R IR R R IR R IR ERRIIBRRIIRERIIE|
2222221222222222222222222222222§22222222§22222222822222222122222222122222222[2222)2222|22
+++ SET PLOTTER PAPER WIDTH TO 11.0 INCH

sume 28 inches of usable plotter paper width.

If the user does not specify otherwise, the program will as-

This reflects’ the

use of a 30 inch drum leaving an inch of border for annotation,

ete.

value.

The plotter size may, however, be set to a different

The size on the WIDTH card is handled differently than all
When the UNITS op-

other distances communicated to the program.
tion is English, the paper width should be in inches; if the

metric option is selected the paper width should be in centimeters.

In that case the message printed would be:

+++

SET PLOTTER PAPER WIDTH TO ==—== CM (**.%* INCH)

Irrespective of the units selected, the legend written in the

Chronicle for a PLOT card will always give the paper size to the

nearest inch.
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The paper size must be 8 inches or more to be acceptable,

otherwise one of the following warnings is issued:

PAPER SIZE TOO SMALL,

PAPER SIZE TOO SMALL.

d'

In order to

unmodified data

card will cause

value.

at any time a new AIRFLD card is encountered.

This is

SIZE LEFT AT **.* INCH

SIZE LEFT AT **** CM (**_.* INCH)

Setting and Suppressing an external data base

allow the user fto start each airfield with the
base of the initilalization procedure, each AIRFLD

the data base to be reset to its initialization

accomplished by writing the data base on unit
4 when the first AIRFLD card is found and reading this file back

The user may per-

form this also at his own discretion by means of the RESET card.

Keyword

|o
1
1

2

+4++

base automatically at the start of an airfield.
the control card NODATA will suppress this feature.
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At times it is undesirable to have the program reset the data

In that case
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The inhibit feature is removed as soon as a RESET is en-
countered. If the NODATA card occurs in the initialization,
the program will not write a file on unit U, thereby limiting
the amount of scratch disk space. The word PERMANENTLY is
then appended to the usual NODATA message and subsequent RESET
cards will cause a NEFUSAF error. A RESET card always causes

an error if used during the initialization procedure.
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SECTION IV

SEQUENCE-INDEPENDENT DATA CARDS

Sequence-independent data cards are those cards which contain
noise, performance, or NAVAID information to be used by the pro-
gram. These cards are sequence independent in the sense of
Figure II.2, That is, their presence will not disturb the sequence
of sequence-dependent data cards even if intg%spersed with the
sequence~dependent cards. The only restriction is that the se-
quence-independent data must have appeared somewhere ahead of
the sequence-dependent cards (FLIGHT and RUNUP) which will use

ﬁhe information contained on the sequence-independent cards.

In order to perform the NEF calculations, the program requires
noise and performance characteristics for all aircraft involved
in the computations. Rather than supply the program with this

" perti-

information each time an aircraft is "flown" or "runup,
nent information is numbered and then filed in a data library.
Thereafter, the data may be recalled by number when it is re-
quired by the program. This section describes the procedures to

be used in manipulating the contents of the data library.

The library may be thought of as being divided into two

sections:

*data related to aircraft in flight
*data related to aircraft ground runups

Shown below are the seven data sets which comprise the library:
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Flight Data Runup Data

Takeoff Descriptors Runup Descriptors
Landing Descriptors PNLT Profiles
Altitude Profiles

Delta-EPNL Profiles

EPNL Profiles

Two data sets are associated with engine ground runups (Runup De-
seriptors and PNLT Profiles), and five data sets are associated
with aircraft in flight (Takeoff Descriptors, Landing Descriptors,
Altitude Profiles, Delta-EPNL Profiles, and EPNL Profiles).

The contents of the library may be modified or interrogated by
means of appropriate control cards. These control cards allow each
of the seven data sets to be manipulated as follows:

*add a new entry
+delete an existing entry

«1ist all entries

Combining these three manipulating functions with the seven data
sets results in a total of twenty-one keyword operators assoclated
with management of the library. These keywords are summarized in
Tabie IV.1. '

When running the program, 1t is necessary only that the data
be entered in the library before it is required by a FLIGHT card
or a RUNUP card. Also, the order in which the various data sets
are updated is completely at the discretion of the user. However,
experience has shown that it is desirable to perform all library
updating before processing the first airfield. Thus, all data
cards dealing with updating the library may be collected in a
single deck and placed before the data cards for the first airfield.
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TODSCR
XTODSC

LTODSC

LNDSCR

XLNDSC

LLNDSC

ALTUDE

XALTUD

LALTUD

DEPNL

XDEPNL

LDEFPNL

EPNDB

XEPNDB

LEPNDB

RUDSCR

XRUDSC

LRUDSC

PNLT

XPNLT

LPNLT

TABLE IV.1l

LIBRARY MANAGEMENT KEYWORDS

Add the accompanying entry to the TAKEOFF DESCRIPTOR data set.

Delete the accompanying named entry(s) from the TAXKEOFF DE-
SCRIPTOR data set.

List all current entries in the TAKEQFF DESCRIPTOR data set.

Add the accompanylng entry to the LANDING DESCRIPTOR data set.

Delete the accompanying named entry(s) from the LANDING DE-
SCRIPTOR data set.

List all current entries in the LANDING DESCRIPTOR data set.

Add the accompanying entry to the ALTITUDE PROFILE data set.

Delete the accompanying named entry(s) from the ALTITUDE PRO-
FILE data set.

List all current entries in the ALTITUDE PROFILE data set.

Add the accompanying entry to the DELTA-EPNL PROFILE data set.

Delete the accompanying named entry(s) from the DELTA-EPNL
PROFILE data set.

List all current entrles in the DELTA-EPNL PROFILE data set.

Add the accompanylng entry to the EPNDB PROFILE data set.

Delete the accompanying named entry(s) from the EPNDB PROFILE
data set,

List all currént entries in the EPNDB PROFILE data set.

Add the accompanying entry to the RUNUP DESCRIPTOR data set.

Delete the accompanying named entry(s) from the RUNUP DESCRIP-
TOR data set.

List all current entries in the RUNUP DESCRIPTOR data set,

Add the accompanying entry to the PNLT PROFILE data set.

Delete the accompanying named entry(s) from the PNLT PROFILE
data set.

List all current entries in the PNLT PROFILE data set.
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This technique has the desirable property that aircraft perfor-
mance data is physically kept separate from airfield operations
data, both in the data card deck as well as in the Chronicle

listing.

Obviously special cases will arise where performance data
must be modified in the midst of processing an airfield. 1In
such cases, the library management functions may be inserted any-
where in the deck ahead of where the information 1is needed.
Once changes have been made, all subsequent FLIGHT and RUNUP
cards will use the updated version of the library (Section III.3.d)

When entering data into the library, it will be noted that
distance parameters are called for in certain data Sets.' These
distances may be given either 1in metric units (meters) or in
English units (feet). Unless directed otherwise, the program will
assume distances to be specified in feet. If it is desirable to
use metric units, this must be communicated to the program via
the UNITS specification card. (Section I1IT.3.b) It should be
noted that a change in the units specification applies to all
input and output for performance data as well as airfield opera-
tions data until changed by yet another UNITS card. For the sake
of consistency (and to avoid potential errors) it is strongly
suggested that the units be consistent throughout the entire

performance data package.

During the course of entering data into the library, the
program performs a number of checks on the input data. If any
errors are found, the program will print a warning message
following the listing of the data. 'Only error-free data is en-
tered into the library, therefore a warning message implies that
the entry was not made in the library. Normal processing by the
program does continue, however, and only when such data 1s actually
required by a FLIGHT or RUNUP card does the omission become
a NEFUSAF error.
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As entries are made in a data set, the program will continue
to file these entries until all available space has been exhausted.
When no further space is available, the program will print the
following warning message along with the Chronicle listing of

~the attempted data entry:

TABLE FULL

. Under most circustances, there is ample room to store the perfor-
mance data which will be required to process a single airfield.
If this warning occurs, check the performance data and remove
from the card deck those entries which will not be used in per-
forming the calculations for the airfield being processed.

A single card format is used for all library manipulations.
In fact, this format is used for all NEFUSAF cards .except AIRFLD.
The card layout is shown below.

{(eyword Data Data Data Text |«
Field Field Field Field Field
] 2 8
0000UDPUUUBUUOUGUUUUUUUUUO0UDUOUUUBUUUUUUUUUUUDUUOUUUUUUGQUUUUUUUSOUUUrUUUGUGUUO
123456783101 121314p5181718192021 22 32425282723293UP132333435363738 940 41 22 43 44 45 46]47 48 49 50 51 52 53 54[65 56 57 58 59 67 61 62063 64 £5 66 67 68 £9 701 727274 75 78 77 78f75 68
TT1rifetd

3
IRRREI AR RRRE R AR RN AR AR IR RRRR IRRRRRRN (RRRRRER IRRRRRER] RRRRRRN! B
D2222222p2222222R 2222222 2222222202222222202222222222222222222222222
33333333[33333333133333333|33333333133333333]33333233133333333)33333333(33

33333333

FIGURE IV.1 DATA CARD FORMAT

The first six columns form the keyword field which contains the
appropriate keyword (or operation code) for the library function
to be performed. The keywords which are less than six characters
in length must be left justified in the keyword field, otherwise
they will not be recognized by the program.
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Columns 7 through 70 are divided into eight, 8-column data
fields. These fields are used to enter numeric data. When inte-
gers (numbers without decimal -points) are entered, they must be

right justified in the appropriate field. If numbers contain

decimal points, they may be placed anywhere within the field,
although right justifying these numbers will improve the appear-—
ance of the data card.

Columns 71 - 78 form a text‘field. This field is used for
specifying alphanumeric data such as names of aircraft. Any
Hollerith character is legal here.

Columns 79 and 80 form a continuation field. Any nonblank
characters in these columns will direct the program to look for
additional data cards if there is insufficient room on the first
data card to complete the entry. In the remainder of this dis-
cussion, we will use an asterisk (¥) in column 80 as a con-

tinuation character, but this cholce is arbitrary.

1. FLIGHT DATA

Before discussing the details of each of the "flight" data
sets, it is useful to present a general overview of the functional
relationships between the FLIGHT card used during computations
and the five "flight" data sets. This is most easilly illustrated
by tracing through the sequence of data set references‘once a
FLIGHT card has been encountered by the program.

The FLIGHT card contains a two-word numeric name (aircraft
number and mission number) to specify the type of aircraft to be
flown. The preceding FLTTRK card will have specified whether
the flight is a takeoff or a landing. With this information
either the takeoff descriptor or the landing descriptor data set

is searched for an entry with the corresponding aircraft/mission
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numbers. Once the correct entry has been located, the parameter
1ist associated with that entry will contain the numeric names of

1) the altitude profile, 2) thé'delta—EPNL profile, 3) and the

EPNAB profile(s) to be used in the computations.' Each of these
three data sets are then searched using the aforementioned nu-

meric names to obtain the profile information necessary to per-

form the computations. Only when the FLIGHT card is encountered

is the search performed to verify the presence of each of the needed

entries in the various data sets.

a. EPNAB Profile Data Set

The purpose of the EPNdB profile is to define the aircraft
noise exposure level as a function of the slant distance between
the observer and the flight path. This profile is constructed
by specifying the Effective Perceived Noise Level (EPNL) at a
number of fixed distances. These distances encompass a range of
200 feet to 25,000 feet. TFigure IV.2 shows a typical profile.
Note that the distance is plotted on a logarithmic scale. The
22 fixed distances increase in a fashion such that each distance
is 1.259 times as great as the previous one. A complete tabu-

lation of the distances is shown in the figure.

To completely describe the noise propagation characteristics,

two profiles are necessary. One profile is used when both the
noise source and the:observer are on the ground, and is referred
to as the "ground-to-ground" profile. The other profile is used
when the noise source is in the air and the observer is on the
ground, and is referred to as the "air-to-ground" profile. These

two profiles together form one complete entry in the data set.

1) Entering An EPNAdB Profile

The Reyword to be used for entering an EPNAB
profile is EPNDB, which is left justified in the keyword
field of the data card. Upon recognizing this keyword,

the program will print:
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+++ FLIGHT NOISE LEVEL PROFILE (EPNL)

This 1s the first of exactly six data cards which will
be required. A typical set of data cards is shown. in
Figure IV.3.

Data fileld one contains the numeric name of the
profile. The number may be any nonzero, positive inte-
ger (no decimal point) and must be right justified in the
data field. 1If a negative number is used, the program
will automatically convert it to positive. If zero is
used, the following warning message will be printed:

ILLEGAL NAME

The number may be up to 8 digits long, but must be right
Justified in the data field. The name must be unigue ,
among all entries in this data set. If it is not unique,
the old profile of the same name will be lost.

Data field two contains a "1" in column 22. This
is a propagation code which ldentifies the next 22 data
fields to be the EPNL values making up the "ground-to-

ground" profile.

Data fields three through eight contain the first
six of these EPNL values. Two additional continuation
cards containing eight EPNL values each, are necessary
to complete the first profile. Each continuation card

- must have the keyword field left blank and column 80 of
all three cards must have an asterisk (¥).
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The next three continuation cards contain the "air-
tofground" profile. The data format, essentially the

same as for the first three cards, is as follows:

The keyword field of the first card is left blank, and
data field one must contain the exact same numeric name
as appeared with the "ground-to-ground" profile. Data
field two must contain a "o in column 22. This 1is a
propagation code which identifies the next 22 data fields
to the EPNL values making up the "gir-to-ground" profile.
If the numeric names do not agree, oOr the wrong propa-
gation code appears, the following warning message will

be printed.
INVALID NAME AND/OR PROPAGATION CODE NAME = #***xx p_C, = ERRRN

Data fields three through eight contain the first six

of the EPNL values. The two additional continuation cards
contain the remaining sixteen EPNL values. The first two
cards in this set must have an asterisk (¥) in column 80.

The last card does not have an asterisk (¥) in column 80.

The program performs a few simple checks for the
completeness of the data. Specifically, it checks to
see that the first data card is followed Dby exactly five
continuation cards and that the xeyword field of each
continuation is left blank. If a keyword is encountered
on one of the cards the program assumes that one or
more data cards were inadvertently omitted, and the fol-

lowing warning message will be prihted:
MISSING CONTINUATION CARD

If the program encounters a card without an asterisk(¥)
in column 80 (other than on the sixth card) the program
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will assume that it prematurely encountered the sixth
data card and will print the following warning message:

MISSING CONTINUATION CODE OR MISSING DATA

If either of these two conditions should occur, the
program will cease to interpret any further cards as
belonging to the EPNdB profile. The EPNL vaiues them-
selves have only two important restrictions. First,
the value (which may appear with or without a decimal
point) is restricted to plus or minus 200 dB. If the

value is outside of this range the comment:
*OUT OF RANGE*

will be printed next to each offending number and the

following warning message will also be printed:
NOISE LEVEL DATA OUT OF RANGE

Second, it is logical that the noise exposure should
decrease as the distance between the alrcraft and the
observer increases. Therefore, consecutive entries in
each of the two profiles must be decreasing in value.
If this 1s not the case, the followling warning message
will be printed and the offending profile will be iden-
tified by its propagation code (1 or 2):

NOISE LEVELS NON-DECREASING FOR PRPGTN CODE = **

2) Deleting EPNAB profiles

The keyword to be used is XEPNDB. Upon recognizing
this keyword the program will print the following:

+++ EXPUNGE FLIGHT NOISE LEVEL PROFILES
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The profiles to be deleted are referenced by their
numeric name. Data field one contains the numeric
name of the fifst profile to be delefted, data field
two contains the name of the second, and so. Eight nu-
meric names will fit on one card. If more than eight
profiles are to be deleted, continuation cards may be
added. There is no limit to the number of continuation
cards which may be used. However, each continuation
card must have the keyword field left blank and an
asterisk (¥) must appear in column 80 of the preceding
card. The last continuation card should not have an
asterisk (¥) in column 80. The data set is searched
for each of the specified numeric names. If the name
is found, the profile number is printed. If the name
is not found, the profile number is printed along with
the phrése:

*NOT FOUND™*

3) Listing the EPNAB Profiles

A compléte listing of all entries in the EPNdB pro-
file data set may be obtained by using LEPNDB in the
keyword field of the card. Upon recognizing this key-
cword the program will print the following:

LIST ALL FLIGHT NOISE LEVEL PROFILES

No further data is required on this card.

A complete 1listing of all profiles in the data
set will be printed. Also,if any FLIGHT card refe-
enced an aircraft whose EPNAdB profile was not in the
data set, this profile number will be listed with an
asterisk (*) printed next to it.
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+++

At the end of the listing, the program will print
the total number of entries in the data set. This num-
ber includes the active entries which were explicitly
entered, as well as those which were missing when called
upon by a FLIGHT card. In addition, the number of

free library entries remaining is printed.

b. Altitude Profile Data Set

The altitude profile depicts the height of the aircraft
above ground level versus the flighttrack distance from the air-
field. All profiles (whether for takeoffs or landings) are conceived
to start at the runway threshold and head away from that runway.
The profile is constructed by defining a sequence of (track dis-
tance, altitude) coordinate pairs. The program assumes the air-
craft to fly along the straight line segments connecting the se-
quence of points. Figure IV.4 shows a simple altitude profile.
The program makes no distinction between profiles used for take-
offs and those used for landings. Only the operational mode
(takeoff or landing) of the aircraft which uses the orofile de-
termines whether the profile will ultimately be aligned to head
down the runway for a takeoff or approaching aircraft. The first
coordinate point (which has a track distance of zero) will be
aligned with the takeoff threshold for takeoffs and with the landing
threshold for landings.

1) Entering an Altitude Profile

The keyword to be used for entering an altitude
profile is ALTUDE, which is placed in the keyword
field of the data card. Upon recognizing this keyword
the program will print the following:

ALTITUDE PROFILE
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i
|
I
|
Coordinate Sequence i
Track '
Distance Altltude E > 7500
0 0 :
4000 0 I .
10000 50 : e
200000 7500 i 1 ¢0©

Takeoff
Threshold

TYPICAL TAKEOFF

Coordinate Sequence
Track
Distance Altltude
0 50
25000 1350
150000 14500

Landing Threshold

) _— 0 TYPICAL LANDING

'\t°°\L e
. s‘o“"'

o

FIGURE [V-4. ILLUSTRATION OF ALTITUDE PROFILE
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Figure IV.5 shows a typical set of data cards.
Data field one contains the numeric name of the profile.
This number may be any nonzero, positive integer (no deci-
mal point) and must be right justified in the data field.
If a negative number is used, the prdgram will automatically
convert it to positive. If zero is used, the following

warning message will be printed:

ILLEGAL NAME

The number may be up to 8 digits long but must be right
Justified in the data field. The name must be unique
among all entries in this data set. If it is not unique,
the old profile of the same name will be lost.

ﬁata field two is not used. Therefore, leave this
field blank. Starting with data field three, the coordi-
nates are entered. Data fields three and four contain the
first coordinate pair (track distance and altitude respec-
tively). Succeeding coordinate pairs are entered in data
fields five and six,'and seven and eight. If more than
‘three coordinates are to be entered, continuation cards
may be used. Each continuation card must have the key-
word field left blank and an asterisk (*) must appear in
column 80 of the preceding card. The last continuation
card should not have an asterisk (¥*) in column 80. Four
coordinate pairs may be entered on each continuation card,
starting with data field one. The coordinates may be in
either feet or in meters. However, be certain that the

correct UNITS specification is in effect.

60




37140¥d 3dN1ILTV 304 13S QivD VIVA TVOIdAL G-Al 3¥INDOIA

08 6/43: 1L SLSLVLEL2L LR 9 EOJ28 13 09 85 85 19 8¢ Sre L 29 15 S 6F 6

66566666564 a mzmmamm:
85668830/8668088080/888080068{303530606{98808068/330880308006)2800860808888880682238[38888886)8¢6
N RN RN R RN RN NN (RN N NN NNy NNy RNy RN RN R YR IRRRRY
99[9999999613939999999999999/969599399939999{39999999[9999999999999339[239839335)339333
Y CE R RN (R IR (R (AR RAR R R SRR B
N 3222200 23R AR AR AR AR AN AR RARARARI AR AR RN\ ARARARE ARARARAI
L AR AR R AR AL A AR X2 1 1S 212221 222222 E] AR L] 1]
N::NN:::N:::NN:NNNNN:N:NNNN:N:N::::NNNN::NNN:N:NNN:N
PLLLEL L et _ _m

036487 L2 8LSLVLEL2L 1IJ016S 09 L3395 PIEY

00§00000000[E0000000

=
)
a3
o
&
Py
w
o
v
B
o

n

>
o
(52}
o
(-7}
=l
=5
o T
e
= A
< -

==
[=<)
=S}
>=

—_—
—
—
—
[ (=)
o
o~
o~ <
o3
oJ oy -r (¥

N —

=
(=

!
o8

P
S
B —
& 8 -
o~
B

» T —

@ 0 —
D o e—

— e —

!
1
0

= T -
-
a

o T
@
&
r~
I
o
&

= I —

{
It
c

oA e

eds —
=

=)

=

- =
Ed&E —
=3

=3

=3

~

p}p(q - owppN | promAay

S _ Googl U gage @ 0 omllw.._.:._.uu\
— QoS 0ooooz
o5 0 85 ua.:._m\

61




There are only three restrictions on the coordinates.
First, the track distance of the first coordinate must
be zero. If it is not, the following warning message will

be printed:
INITIAL TRACK DIST NOT ZERO

Second, all track distances must be positive numbers (with
or without decimal points) and must be ascending in value.
If they are not, the following warning message will be

printed:
TRACK DISTANCE(S) NOT POSITIVE OR NOT ASCENDING

Third, the number of coordinate pairs must be at least
two, but not more than ten. If the number of pailrs
does not fall in thils range, the following warning mes-

sage will be printed:
NUMBER OF COORDINATES RESTRICTED 2 TO 10

There are no restrictions on the altitude values. They

may be positive, negative or zero.

2) Deleting Altitude Profiles

The keyword to be used is XALTUD. Upon recognizing
this keyword the program will print the following:

+++ EXPUNGE ALTITUDE PROFILES

The profiles to be deleted are referenced by thelr
numeric name. Data field one contains the numeric name
of the first profile to be deleted, data fileld two con-

tains the name of the second, and so on. Eight numeric
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names will fit on one card. If more than elght profiles
are to be deleted, continuation cards may be added.
However, each continuation card must have the Keyword
field ieft blank and an asterisk (¥) must appear in co-
lumn 80 of the preceding card. The last continuation
card does not have an asterisk (¥) in column 80. The
data set 1s searched for each of the specified numeric
names. If the name is found, the profile number is
printed. If the name is not found, the profile number»is

printed along with the phrase:
*NOT FOUND*

3) Listing the Altitude Profiles

A complete listing of all entries in the alti-
tude profile data set may be obtained by using LALTUD in
the keyword field of'the card. Upon recognizing this
keyword the program will print the following:

LIST ALL FLIGHT ALTITUDE PROFILES

No further data is required on this card.

A complete listing of the parameters for all entries
in the data set will be printed. In addition, if any
FLIGHT card referenced an alircraft whose altitude profile
was not in the data set, this profile number will be

listed with an asterisk (¥) printed next to it.

At the end of the listing, the program will print
the total number of entries in the data set. This number
includes the active entries which were explicitly entered,
as well as those which were missing when called upon by
a FLIGHT card. In addition, the number of free library

entries remaining is printed.
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C. Delta-EPNL Profile Data Set

The purpose of the Delta-EPNL profile is to introduce changes
in the aircraft noise output as it proceeds through the course of
its flight. Frequently an offset, or delta must be added to the
noise exposure level specified in the EPNdB profile to account for
engine power and speed changes. All profiles (whether for takeoffs
or landings) are conceived to start at the runway threshold and to
head away from the airfield. The profile is consfructed by defining
a sequence of (track distance, offset) coordinate pairs. This
sequence of coordinates i1s used by the program to determine the
offset level at any point along the flighttrack. Figure IV.6
shows an illustration of a simple Delta-EPNL profile. The pro-
gram makes no distinctilon between profiles used for takeoffs and
those used for landings. Only the flight descriptor (takeoff or
landing) which uses the profile determines whether the profile is
used for a takeoff or for a landing, and the two are not mutually
exclusive. Although takeoff adjustments are generally numerically
different from landing adjustments, the program does not attach
‘a takeoff or landing label to a profile. The first coordinate point
(which has a track distance of gzero) will be aligned with the take-
off threshold for takeoffs and with the landing threshold for

landings.

1) Entering Delta-EPNL

The keyword to be used for entering an altitude
profile is DEPNL which is placed in the six column key-
word fleld of the data card. Upon recognizing this key-
word the program will print the following:

+++ POWER LEVEL PROFILE
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Coordinate Sequence
Track
Distance Delta
0 5.0 10
4000 0.0
10000 0.0 5 -2
175000 5.0 2
(8]
00
3
5 v?‘;\;“ce

\ ]
5000
. AOOO‘ \00()0‘ \7
Takeoff ; TYPICAL TAKEOFF
Threshold
Coordinate Seguence
Track
Distance Delta
0 5.0
10000 5.0
11000 - 0.0
_ 150000 0.0
‘ |
1
S o
% Landing Threshold
S
“00\4 o /
st TYPICAL LANDING

FIGURE [V-6. ILLUSTRATION OF DELTA -EPNL PROFILE
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Figure IV.7 shows a typical set of data cards.
Data field one contains the numeric name of the profile.
This number may be any nonzero, positive integer (no
decimal point) and must be right justified in the data
field. If a negative number is used, the program will
automatically cngert it to positive. If zero is used,

the following warning message will be printed:
ILLEGAL NAME

The number may be up to 8'digits long but must be right
Justified in fhe data field. The name must be unlque
among all entries in this data set. If it is not unique,
the o0ld profile of the same name will be lost.

Data field two is not used. Therefore, leave this
field blank. Starting with data field three, the coordi-
nates are entered. Data fields three and four contain
the first coordinate pair (track distance and offset
respectively). Succeeding coordinate palirs are entered
in data fields five and six, and seven and eight. If
more than three coordinates are to be entered, continu-
ation cards may be used. Each continuation card must
have the keyword field left blank and an asterisk (¥)
must appear in column 80 of the preceding card. The
last continuation card should not have an asterisk (¥)
in column 80. Four coordinate pairs may be entered on

each continuation card, starting with data field one.

The distance coordinate may be in eilther feet or
in meters. However, be certain that the correct UNITS
specification 1s in effect. The offset coordinate is

always in decibels. There are only four restrictions
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on the coordinates. First, the track distance of the first
coordinate must be zero. If it is not, the following

warning message will be printed:
INITIAL TRACK DIST NOT ZERO

Second, all track distances must be positive numbers (with
or without decimal points) and must be ascending in value.
If they are not, the following warning message will be
printed:

TRACK DISTANCE(S) NOT POSITIVE OR NOT ASCENDING

Third, the number of coordinate pairs must be at least

two, but not more than ten. If the number of
pairs does not fall in this range, the following warning

message will be printed:

NUMBER OF COORDINATES RESTRICTED e TO 10
Fourth, the amount of offset may be positive, negative, or
zero . However, the value (which may appear with or
without a decimal point) is restricted to plus or minus

200 dB. If the value is outside of this range, the com-

ment:
*OUT OF RANGE*

will be printed next to each offending coordinate and

the following warning message will also be printed:

REL POWER OUT OF RANGE.
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2) Deleting Delta-EPNL Profiles

The keyword to be used is XDEPNL. Upon recognizing
this keyword the program will print the following:

+++ EXPUNGE POWER LEVEL PROFILES

The profiles to be deleted are referenced by their
numeric name. Data fleld one contains the numeric name
of the first profile to be deleted, data field two con-
tains the name of the secorid, and so on. Eilght numeric
names will fit on one card. If more than eight profiles
are to be deleted, continuation cards may be added.
There is no 1imit to the number of continuation cards
which may be used. However, each continuation card must
have the keyword field left blank and an asterisk (¥)
must appear in column 80 of the preceding card. The
last continuation card should not have an asterisk (%)
in column 80. The data set is searched for each of the
specified numeric names. If the name is found, the pro-
file number is printed. If the name is not found, the

profile number 1s printed along with the phrase:

*NOT FOUND™*

3) Listing the Delta-EPNL Profiles

A complete listing of all entries in the Delta-~EPNL
profile data set may be obtained by using LDEPNL in the
keyword field of the card. Upon recognizing this key-
word the program will print the following:

+++ LIST ALL FLIGHT POWER LEVEL PROFILES

No further data is required on this card.

69




A complete listing of the parameters for all entries
in the data set will be printed. In addition, 1f any
FLIGHT card referenced an aircraft whose Delta-EPNL pro-
file was not in the data set, this profile number will
be listed with an asterisk (¥) printed next to it.

At the end of the listing, the program will print
the total number of entries in the data set. This num-
ber includes the active entries which were explicitly
entered, as well as those which were missing when called
upon by a FLIGHT card. In addition, the number of free

library entries remaining is printed.

d. Flight Descriptor (Takeoff and Landing) Data Sets.

The EPNAB, Altitude and Delta-EPNL profiles are tied together
by the flight descriptor. As previously mentioned, there are two
varieties: Takeoff Descriptors and Landing Descriptors. Their
purpose is to specify the noise and performance characteristics
of a particular type of aircraft on a particular type of mission.
Although the parameter fields on the TODSCR and LNDSCR are layed
out exactly alike a logical separation is made between them in or-

der to improve the error diagnostics of the program.

A given mission for a given aircraft will obviously have one
specific altitude profile associated with it. Similarly one Delta-
EPNL profile is necessary to specify all offsets due to moderate
changes in power setting or changes in speed of the aircraft. On
the other hand, one may want to specify a completely different
EPNdB profile for part of a flight when the power changes are large,
such as the use of an afterburner during only part of the mission.
Each flight descriptor is therefore allowed to have up to three
EPNdB profiles associated with it. FEach part of such a mission
which has a given EPNAB profile associlated with it is called a
"subflight." Each descriptor must have at least one subflight

specified.

70




The following parameters are present on a takeoff or a landing

descriptor:

* aircraft number
constituting a two-word numeric name
* mission number

* altitude profile number

* delta-EPNL profile number

* aircraft turn radius

* alphanumeric identifying téxt

* EPNdB profile number
one pair for each subflight
* applicable track distance

1) Entering a Takeoff Descriptor or Landing Descriptor

All entries in either data set are made one at a time.
The keyword to be used is either TODSCR or LNDSCR de-
pending on whether the flight to be described is a takeoff
or a landing, respectively. This keyword is placed in
the keyword field of the data card. Upon recognizing
elther of these keywords the program will print the

following:
+++ FLIGHT DESCRIPTOR

A typical set of data cards i1s shown in Figure IV.8.
The first two data fields of the card contain the aircraft
number and mission number respectively (which in combination
are referred to as the numeric name), All future refe-
rences to this flight will be made via this numeric name;
therefore, the name chosen must be unique among all entries
in the data set in which it is entered. The numbers may

be any nongzero positive integer, and must be right
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justified in their respective fields on the data card.

If negative numbers are entered, the program will auto-=
matically convert them to positive. If either of the

two numbers are zero (or the field is left blank), the
entry will not be made into the library and the following

warning message will appear:
ILLEGAL AC/MISSION NOS

Data fields three and four contain the Altitude
Profile and Delta-EPNL Profile numbers to be associated
with this flight. For landings, these fields are nor-
mally left blank. By so doing, the program is instructed
to compute, 1) its own altitude profile for this air-
craft based on a normal glide slope approach to the run-
way and an assumed 50 foot height over the runway landing
threshold and 2) its own Delta-EPNL Profile with zero
offset from the EPNAB Profile specified. If the user
desires to override this feature he may specify the numeric
names of either or both of these profiles (which must
then ultimately be entered in their own respective data
sets). For takeoffs the program has no means for gene-
rating profiles automatically. Therefore, both profile
numbers must be specified. By definition they must be
nonzero positive integers, and must be right justified
in their data fields. Negative numbers will automati-
cally be converted by the program to positive. If zeros
are entered (or the fields are left blank), the following

warning message will appear:
ALTITUDE OR DELTA-EPNL PROFILE UNDEFINED

The fifth data field contains the turn radius of the
aircraft. For takeoff descriptors the turn radius will be
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used when the aircraft is flown according to a departure
procedure, and is used to generate the flight track when
the aircraft is required to make a turn. Thus, this num-
ber should be a reasonable estimate of the aircraft turn-
ing radius considering the expected performance character-
istics of the aircraft within 10 nautical miles of the
airfield. The turn radius may be ahy positive number
(with or without a decimal point). If a negative number
is entered, the program will automatically convert 1t to
positive., If a zero is entered (or the field is left
blank), the program will if the need arises assume a turn
radius of 6000 feet (1829 meters). Note that the distance
may be specified in either feet or in meters; however

be certain that the correct units specification (English
or metric) is in effect. When a flight track uses a turn
radius smaller than specified on the descriptor card the

following message is printed:
FLIGHT TRACK TURN RADIUS < ****** * T AS SPECIFIED ON 'FLTDSC' CARD

A flight descriptor must include at least one sub-
flight, but may include up to three. By definition, a
subflight is that portion of the total flight over which
the character of the nolse produced by the aircraft re-
mains constant. That is, the noise propagation from the
aircraft can be described by a single EPNL vs. distance
function including any offset being introduced by the
Delta-EPNL function. Typical situations where a single
subflight would suffice are constant power takeoffs and
landings. A typical case where two subflights would be
desired is an afterburner takeoff. The first subflight
would cover that portion of the flight from the start of
takeoff roll to the point where the afterburner is
secured; the second subflight would start at the point
where the afterburner is secured and continue to the end
of the flight.
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For the first subflight, the EPNAB profile number
and distance parameter are placed in.data fields seven
and eight respectively. The first subflight is assumed
to start at a flight track distance of zero* and contin-
ues for a distance specified by the distance para-
meter. The distance parameter is always a posltive non-
zero number and specifies the total ground track distance
traversed by the aircraft to the end of the subflight.
The ﬁumber may appear with or without a decimal point.
If a negative number is entered, the program will
automatically convert it to positive. 'The dlstance
may be specified in either feet or meters; however, be
certain that 1) the units are consistent with the turn
radius in data fileld five and 2) that the correct units
specification is in effect. If only one subflight is
sufficient tc describe the flight, then be certain to
select a high enough value for the distance parameter
(say 200,000 feet) so ‘that the program will not cut
the flight short in the vicinity of the alrfield.

The number of the EPNdB profile to be associated
with this subflight is entered in the 7th data
field. The actual profile itself is entered into its
own data set separately. The number must be a nonzero
positive integer, and must be right justified in the
data field. If a negative number is entered the pro-
gram will automatically convert it to positlve.

If the flight is to be composed of more than one
subflight, the additional data must be entered on a
continuation card. This is accomplished by .placing
an asterisk (*) in column 80 of the first data card to

#¥Track distance zero is the (displaced) landing or takeoff
threshold as appropriate.
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indicate that a continuation card follows. If the
continuation card is inadvertently 1is omitted, the

following warning message will be printed:
MISSING CONTINUATION CARD

On the continuation card, the keyword field 1s left
blank, and data fields one and two are used for the
second subflight and data fields three and four are
used for the third. By definition, the subflights
are sequentilal; that is, where the first one ends,
the second begins, and so on. Thus, the ending
track distance for the second subflight must be
numerically greater than for the first. Likewise,
the third must be greater than the second. If the
input data does not conform to this convention, or
if a track distance of zero is entered, then the

following warning message will be printed:

SUBFLIGHT END DIST MUST BE GREATER THAN BEGIN DIST

The program will not recognize any subflight whose
EPNdB profile number is specified as a zero. TFurther-
more, once a zero EPNdB profile number has been encoun-
tered, the program will cease to look for additional
subflights. Thus, an EPNdB profile number of zero in
the first subflight will result in no subflights being
defined. On the other hand, an attempt to enter more
than three subflights will overflow the storage capacity
of the library. If either of these two conditions should
occur, the following warning message will be printed:

NUMBER OF SUBFLIGHTS RESTRICTED 1 TO 3
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A text description of the ailrcraft may also be en-

tered (although it is not mandatory}. This description
will be printed each time the aircraft is used by the pro-
gram and provides an easy means for identifying the air-
plane. The description is entered in the text field

of the first data card and may be up to eight characters
in length (any Hollerith characters are legal). Al-
though the description need only be entered on the first
card, it is recommended that any continuation cards also
carry this description in the text field for precaution-
ary purposes.

2) Deleting a Takeoff Descriptor or Landing Descriptor

The keyword to be used is either XTODSC or XLNDSC
depending on whether takeoff descriptors or landing
descriptors are to be deleted from thelr respective data
sets. Upon recognizing this keyword the program will
print the following:

+++ EXPUNGE FLIGHT DESCRIPTORS

Descriptors are referred to by their numeric names
(aircraft number and mission number). The first two
data fields contain the numeric name of the first de-
scriptor to be deleted, the second two data fields con-
tain the numeric name of the seconddescriptorto be de-
leted, the second two data fields contain the numeric
name of the second descriptor to be deleted, and so on.
Four numeric names will fit on one card. If more than
four aircraft are to be deleted, continuation cards may
be added. There is no limit to the number of continua-
tion cards which may be used. However, each continua-
tion card must have the keyword field left blank and
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an asterisk (¥*) must appear in column 8Q of the pre-
ceding card. The last continuation card should not
have an asterisk (¥) in column 80. TFor each of the spe-
cified numeric names the data set is searched. If the
name 1s found, the aircraft number, mission number, and
text descriptor are printed. If the néme is not found,
the specified aircraft number and mission number are
printed, and the phrase:

*NOT FOUND*

is printed in place of the text descriptor.

3) Listing the Takeoff Descriptors or Landing Descriptors

A complete listing of all entries in the takeoff
descriptor and landing descriptor data sets may be ob—
tained by using LTODSC or LLNDSC in the keyword field
of the card. No further data is required on this card.
Upon recognizing either keyword the program will print
the following:

+++ LIST ALL FLIGHT DESCRIPTORS

A complete listing of the parameters for all entries
in both data sets will be printed. In addition, if any
FLIGHT card referenced an aircraft which was not in the
data set, the aircraft number and mission number will be
listed and an asterisk (%) printed next to the mission
number. At the end of the listing, the program will
print the total number of entries which were explicitly
entered, as well as those which were missing when called
upon by a FLIGHT card. In addition, the number of free
library entries remaining is printed.
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2. GROUND RUNUP DATA

Before discussing the details of each of the "runup" data
sets, it is useful to present a general overview of the functional
relationships between the runup card used to generate the NEF con-
tfibution of a given aircraft and the two "runup" data sets.

This is most easily illustrated by tracing through the sequence
of data set references once a RUNUP card has been encountered
by the program.

The RUNUP card contains a two-word numeric name (aircraft
number and thrust) to specify the type of aircraft. With this
information the runup descriptor data set 1s searched for an entry
with the corresponding aircraft/thrust numbers. Once the correct
entry has been located, the parameter list assoclated with that
entry will make the numeric name of the PNLT profile to be used
in the computations available. The PNLT data set is then searched
using this numeric name to obtain the profile information neces-
sary to perform the computations. Only when the RUNUP card 1s
encountered is the search performed to verify the presence of each

of the needed entries in the various data sets.

a. PNLT Profile Data Set

The purpose of the PNLT profile is to define the nolse level
of an aircraft during a ground runup operation. The noise level
is defined both as a function of the distance from the aircraft and
the angle of orientation of the aircraft with respect to the ob-
server. This is done by specifying a number of noise level versus
distance profiles at various angles about the aircraft. This is
shown graphically in Figure IV.9. Note that the noise levels
are only specified forvone side of the aircraft. The program as-
sumes that the noise levels are symmetric about the longitudinal
axis of the airplane. Therefore, only angles from 0 to 180
degrees are specified.
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Thus, one entry in the PNLT profile data set is actu-
ally'a collection of several profiles taken at various angles.
Fach profile is constructed by specifying the tone corrected per-
ceived noise level (PNLT) at a number of fixed distances. These
distances encompass a range of 200 feet to 25,000 feet. The 22
fixed distances increase in é fashion such that each distance is
1.259 (the tenth root of ten) times as great as the previous one.

1

A complete tabulation of the distances is shown in the figure.

1) Entering a PNLT Profile

The keyword to be used for entering a PNLT pro-
file is PNLT, which is left justified in the six co-
lumn keyword field of the first data card. Upon recog-
nizing this keyword the program will print the following:

+++ RUNUP NOISE LEVEL PROFILE (PNLT)

A typical set of data cards 1s shown in Figure IV.10.

A set of 3 data cards is required to enter the PNLT pro-
file values for each angle. On the first card, the nu-
meric name of the profile i1s placed in data field one.
This number may be any nonzero, positive integer (no de-
cimal point) and must be right justified in the data
field. If a negative number is used, the program will
automatically convert it to positive. If zero is used
on the first data card, the following warning message
will be printed:

ILLEGAL NAME
The number may be up to 8 digits long but must be unique

among all entries in this data set. If 1t 1s not unigue,
the o0ld profile of the same name will be lost.
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Data field two contains the angle in degrees. It
is mandatory that the first angle entered he zero de-
grees; thus a zero is placed in column 22 of data field

two.

Data fields three through eight contain the first
six PNLT values. The additional continuation cards con-
taining eight PNLT values each, are necessary to complete
the first profile. FEach continuation card must have
the keyword field left blank and column 80 of all three
cards must have an asterisk (*).

After the profile for the first angle has been
entered, the profiles for succeeding angles must be
entered in order of increasing angle. A set of three data
cards 1is required for each additional angle and the key-
word field on these three cards must be left blank.

The format of the three card set is identical with the
first angle. The numeric name which is entered in data
field one of the first data card in each subsequent set
must be identical to the name used in the first set
(for zero degrees). If the names do not agree,

the following warning message will be printed:

NAME DOES NOT MATCH FOR ANGLE = *®##x

In order to ald the user in locating where the problem
occurred the message prints the angle which was read
from the second data field of this card. If the problem
is caused by cards being out of order, the angle value
printed may in fact be a PNLT value.
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The angle may be any positive number (with or
without a decimal point) between 0 and 180. If the
number is negative, the program will automatically con-
vert it to positive. Data fields three through elght
contain the first six PNLT values. The two additional
continuation cards contain the remaining sixteen PNLT
values. The PNLT values themselves have only two re-
strictions. First, the value is limited in magnitude
to plus or minus 200 dB. If the value is outside of this

range the following warning message will also be printed:
NOISE LEVEL(S) OUT OF RANGE

Second, it is logical that the noise levels should de-
crease as the distance between the aircraft and the ob-
server increases. Therefore, consecutive entries in
each of the profiles must be decreasing in value. If
this is not the case, the following warning message
will be printed and the offending profile will be iden-
tified by its associated angle:

NOISE LEVELS DO NOT DECREASE FOR ANGLE = ***.* DEG

The program performs a few simple checks for the complete-
ness of the data. A first check is to verify that 1)
there are three data cards for each angle, 2) that all
cards have the continuation code (¥) in column 80 with
the exception of the last card and 3) that the keyword
field for‘each continuation is left blank. If a card
with an asterisk (#¥) is followed by a card with a
mnemonic, the program assumes that one or more data
cards were inadvertently omitted, and the following
warning message, which indicates the last angle read,
will be printed:

MISSING DATA. LAST ANGLE = *** _*
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This error can be caused by inad%ertently placing an
asterisk (¥) in column 80 of the third card of the last
angle, thus causing the program to expect another pro-
file for that entry.

Once the program encounters a card with column 80
left blank, it assumes that this card terminates the
data entry. Clearly this is a critical problem if co-.
lumn 80 is left blank on either of the first two cards
of the three card sequence for .a particular angle.

If such is the case, the program assumes that either the
continuation code (¥) was omitted from this card or that
some data cards are missing. It then prints the follow-

ing warning message
MISSING CONTINUATION CODE OR MISSING DATA. LAST ANGLE = ***,

If either of these two error conditions should oc-
cur, the program will cease to interpret any further
cards as belonging to the PNLT profile.

Additional checks involve the angles which have
been specified. If the profiles are not in ascending
order of angle, or if two profiles are specified with
the same angle, the following warning message will be
printed:

ANGLES NOT IN ASCENDING ORDER OR DUPLICATE ANGLE

It is possible (but very unlikely) that this message
could be manifested by cards being out of order.

Profiles for up to 10 angles may comprise one entry.

If more than ten are specified, the listing of the inpuf
data will show only the first nine angles and the last
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angle (rather than the tenth angle) entered, and the

following warning message will be printed:

TOO MANY ANGLES. 10 MAX

2)  Deleting PNLT Profiles

The keyword to be used is XPNLT which must be left.
justified in the keyword field. TUpon recognizing this
keyword the program will print the following:

+++ EXPUNGE RUNUP NOISE LEVEL PROFILE

The profiles to be deleted are referenced by their
numeric name. Data field one contalns the numeric
name of the first profile to be deleted, data field two
contains the name of the second, and so on. Eight nu-
meric names will fit on one card. If more than eight
profiles are to be deleted, continuation cards may be
added. There is no limit to the number of continuation
cards which may be used. However, each continuation
card must have the keyword field left blank and an aste-
risk (*) must appear in column 80 of the preceding card.
The last continuation card should not have an asterisk
(¥) in column 80. The data set 1s searched for each of
the specified numeric names. If the name is found, the
profile number is printed. If the name is not found,

the profile number is printed along with the phrase:

*NOT FOUND*
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3) Listing the PNLT Profiles

A complete listing of all entries in the PNLT pro-
file data set may be obtained by using LPNLT in the
keyword field of the card. TUpon recognizing this key-
word the program will print the following:

+++ LIST ALL RUNUP NOISE LEVEL PROFILES

A complete listing of the parameters for all en-
tries in the data set will be printed. In addiftion, if
any RUNUP card referenced aircraft whose PNLT profile
was not in the data set, the’profile number will be
listed with an asterisk (*) printed next to it.

At the end 6f the listing, the program will print
the total number of entries in the data set. This num-
ber includes the actlve entries which were explicitly
entered, as well as those which were missing when called
upon by a FLIGHT card. In addition, the number of free

library entries remaining is printed.

b. Runup Descriptor

The purpose of the runup descriptor is to assoclate a noise
level versus distance profile set with a particular aircraft. A
runup descriptor is comprised of the following five basic para-
meters:

.aircraft number

two-word numeric name

.thrust number

.PNLT profile number

.PNLT offset

.alphanumeric text description
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1) Entering a Runup Descriptor

All entries in this data set are made one at a time.
The keyword to be used is RUDSCR. Upon recognizing this
keyword the program will print the following:

+++ RUNUP DESCRIPTOR

Typical data cards are shown in Figure IV.11.
The first two data fields of the card contain the air-
craft number and thrust number, respectively, which in
combination are referred to as the numeric name. All
future preferences to this runup will be made via this
numeric name; therefore, the name chosen must be unique
among all entries in the data set. The numbers may be
any nonzero positive integer, and must be right justified
in their respective fields on the data card. If'nega—
tive numbers are entered, the program will automati-
cally convert them to positive.

Data field three contains the number of the PNLT pro-
file to be associated with this runup. Only the numeric
name of the profile is entered as a part of the runup de-
scriptor. By definition it must be a nongzero positive
integer, and must be right justified in the data field.

A negative number will automatically be converted to

positive.

If zeros are entered in any of the first three data
fields (or any are left blank) the entry will not be made
into the library and the following warningmessage will

be printed:

INVALID AC CLASS. THRUST,; OR PNLT PROF
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The fourth data field contains the PNLT offset.
Frequently, several aircraft will produce similar noise
leyel patterns, the only difference being the magnitude
of the level. In such cases, a single PNLT profile may
suffice for these aircraft. The offset specifies the
value in decibels which will be added to the PNLT values
to determine the ultimate noise level of the aircraft.
The number (with or without a decimal point) may be posi-
tive, negative, or zero, but is limited in range to
plus or minus- 200 db. If the value entered on the data
card is outside of this range, the following warning
message will be printed:

OFFSET OUT OF RANGE

A text description of the aircraft may also be entered
(although it is not mandatory). This description will
be printed each time the aircraft is used by the pro-
gram and provides an easy means for identifying the
airplane. The description is entered in the text field
of the data card and may be up to eight characters in
length (any Hollerith characters are legal).

2) Deleting a Runup Descriptor

The Xeyword to be used is XRUDSC. TUpon recognizing
this keyword the program will print the following:

+++ EXPUNGE RUNUP DESCRIPTORS

Descriptors are referred to by'théir numeric names
(aircraft number and thrust number). The first two data
fields contain the numeric name of the first descriptor
to be deleted, the second two data fields contain the
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numeric name of the second descriptor to be deleted, and
so on. Four numeric names will fit on one card. If
more than four aircraft are to be deleted, contlinuation
cards may be added. There is no limit to the number of
continuation cards which may be used. However, each
continuation card must have the keyword field left blank
and an asterisk (¥) must appear in column 80 of the pre-
ceding card. The last continuation card should not
have an asterisk (¥) in column 80. For each of the spe-
cified numeric names the data set is searched. If the
name 1s found, the aircraft number, thrust number, and
text description are printed.. If the name is not found
the specified aircraft number and thrust number are
printed, and the phrase:

*NOT FOUND*

i1s printed in place of the text description.

3) Listing the Runup Descriptors

A complete listing of all entriesin the runup
descriptor data set may be obtained by using LRUDSC in
the keyword field of the card. Upon recognizing this
keyword the program will print the following:

+++ LIST ALL RUNUP DESCRIPTORS

A complete listing of the parameters for all entries in
the data set will be printed. In addition, if any runup
card referenced an aircraft which was not in the data set,
the ailrcraft number and thrust number will be listed and
an asterisk (*) printed next to the thrust number. /
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3.

may reference navaids.

At the end of the listing, the program will print

the tot

al number of entries in the data set. This num-

ber includes the active entries which were explicitly

entered, as well as those which were missing when

called

upon by a RUNUP' card. In addition, the number

of free library entries remaining is printed.

NAVIGATIONAL AID DATA

When departure procedures are used iIn the data such procedures

Just as any noise and performance data does

not cause an error unless a FLIGHT or RUNUP card calls for the in-

formation, navaid information will only cause an error if a FLIGHT

card causes the execution of a procedure which calls for the in-

formation.

a.

Entering a Navaid

The keyword to be used for entering a navaid is NAVAID.

7~ NAVAID

+4++

296501

nooo

1011121314
111111
12 22222

33333333

iR
78
1]

599341

goooooo

151617 1813 20 21 24
|IRRRRERE
22222222

33333 33

ENTER NAVAID LAX AT X

LAX

‘\\

09 00000
M 72737415 76 77 18 79 60
Tt
22212122

133333

00000660000000000000000000000000000000000000000004
232425 26 27 28 25 30 31 3233 34 35 36 37 35 39 40 41 42 43 44 45 4 AT 48 49 50 57 52 53 54 5 56 57 58 50 60 61 62 63 64 65 €5 67 68 697
R R R R R R R A R R AR AR RRR R AR
222222222272222222222222222222222222222222222122292222

§3333333333333913333333333333333333333333333333 333
599340 FT

—_

296500, Y

The navald coordinates referred to the map used for entering

airfield geometry (see Section V) are placed in data fields one

and

alpha field (columns 71-74).
a blank space in this field has meaning.

two.

The navaid identifying code is entered in the first

Tt is important to recognize that
If the usual three
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letter codes are used, there is a difference between ' LAX' and
'LAX '. To the program these are distinct entries and one should
take care to consistently left or right justify the navaid codes

on NAVAID cards as well as DEPART cards. Only one navaid can be

entered per card, but continuation cards may be used.

If more navaids are entered than the program can store,

the program will print the warning:
TABLE FULL

Although it will continue reading and listing cards, they will be
ignored. If a new entry is made with the same alphanumerlc code

as an existing entry, the program will 1ssue a warning:
A PREVIOUS ENTRY FOR **** HAS BEEN DELETED

The reason for printing a warning rather than a simple message as
is done in noise and performance data is that, although modifying
operational parameters during the calculation for an airbase 1is
fairly routine, moving navaids around is at the very least a sus-
picious activity.

Any reference to a navaid must include a nonblank entry in
columns 71-74. If a blank identification code is used, the pro-
gram cannot retrieve the information and the entry is lost. This

is signified by the warning:

NAVAID NAME MISSING

This problem is not limited to entering the data, it applies equally

to deleting data as discussed below in Section b.
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++4+

b. Deleting a Navaid

The keyword to be used for deleting a navaid entry from the
data set is XNAVAI. Upon recognizing this keyword the program will
print: '

EXPUNGE NAVAID

The code for the navaid to be deleted i1s placed in the first
alpha field (column 71-74) of the card. Only one navaid may be de-
leted per card. If the program cannot find the entry, the pro-

gram will issue the warning:

ENTRY **** NOT KNOWN

C. Purging the Navald Data Set

Noise and performance data is keyed to aircraft and does not
vary from airbase to airbase. Navaids are fixed at a particular
ground location. Although a given navaid may be in use for SIDS
of several air bases, there will in general be different navaids for

different airbases.

If several airbases are run in sequence, and they use the same
navaids then one can keep their location in the machine pfbvided
that the geometrical information for all bases is scaled from the
same map coordinate system for all bases. If this 1s not the case

or bases with different navaids are used, the proper navaids with
the proper coordinate must be entered. If the navaid table in the
program is full or approaching capacity, one may wish to delete non-
current navaids. Since often all navaids are to be replaced and
new ones entered and since the XNAVATI card only expunges a single

entry per card, it is expeditious to use a new keyword to purge the

94




+++

+++

entire navaid directory. The keyword is CNAVAI and when recog-
nized by the program it produces the message:

PURGE NAVAID DIRECTORY
** ENTRIES DELETED

0 ENTRIES(S) 25 CELL(S) AVAILABLE

d. Listing the Navaid Entries

A complete listing of all entries in the navaid data set
may be obtained by using the keyword LNAVAT. Upon regognizing
this keyword, the program will print the following:

LIST ALL NAVIGATIONAL AIDS

A complete listing of all navaids in the data set will be
listed. This listing includes the alphanumeric code and the (x,y)
coordinate pair for each entry. If a FLIGHT card followed a DEPART
card which referenced a navaid which was not present in the data set
the code characters used on the DEPART card will be listed followed
by the words "forced entry" as in:

SMA FORCED ENTRY

The listing of navigational aids may on occasion be Initiated
by the program. Since it is not due to a card, the card identifier
'++4" will not appear in the margin. This listing is printed when
the navaid table is full as an added diagnostic to expedite de-

leting unnecessary entries.
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SECTION V

SEQUENCE DEPENDENT DATA CARDS

.1. CODING ATR BASE OPERATIONS

The control cards and data cards which we have thus far dis-
cussed have been sequence independent according to the definition
of sequence dependence given earlier., Alrcraft operations are
communicated through sequence dependent cards. That this 1s so
shéuid not be too surprising: one can describe each alrcraft

movement as an ordered sequence of events.

Allowable sequences of cards are completely specified in sec-
tion II.4 using a formal metalanguage. The purpose of this
section is to discuss in some depth the semantics of the sequence
dependent cards. Although the cards discussed are given in se-
quential order the order chosen is usually not unique, and shows

merely an example of the rules of section II.l.

To show the many different features of the sequence dependent
cards and some of the precautions one must take under special con-
ditions the following discussion centers around a hypothetical
airfield: Falcon Air Force Base. Thilis example base has some
highly unusual regulations concerning runway use, and is equipped
with an unlikely complement of aircraft in order that most typical

situations can be discussed using only one example,

2. SEQUENCE DEPENDENCE

We first must reconsider the requirements of sequence inde-
pendence before going further with the discussion of operational

data. For a card to be seguence. Independent it must have two
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’properties:

1. It must always be recognized without an error

message indicating that it was out of sequence.

2. The insertion of the card at an arbitrary point
should not disturb the meaning of any sequence
of sequence dependent cards.

There are three cards which one might call pseudo sequence
independent. These three cards (AIRFLD, RUNWAY, RNPPAD) satisfy
the first criterion.* They do not meet the second one, however.
These three cards form the conclusion of one sequence and the
beginning of the next. (There is a similar problem with one
control card: all control cards are sequence independent except,
strictly speaking, the END card, since all cards following it
will be ignored by the program.)

The sequence dependence of the operational information is .
possibly best illustrated by the following bottom-up discussion
of the data input. The card which ultimately causes the computa-
tion of the NEF values is the FLIGHT card. This card describes
the type of aircraft, the type of mission, and the number of oper-
ations taking place. There must be a card which precedes
this card to indicate where exactly this operation 1s taking
place. In other words the aircraft flight path must be communi-
cated.

The flight path is communicated effectively on two different
cards. The altitude profile for the aircraft is part of the per-
formance data package, and 1f not a standard default of the pro-

gram, must be given on an ALTUDE card. This card is sequence

¥Strictly speaking the RUNWAY and RNPPAD cards will only cause no
error if at least one AIRFLD card precedes them.
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independent according to the definition, but must obviously be
present somewhere ahead of the polnt where it is needed. The pro-
jection of the flight path onto the ground plane is communicated
on the FLTTRK card which describes the flight track explicitly,

or may be communicated as a departure procedure using a DEPART
card (provided that the operation is a takecff). The only se-
quence dependent card which may be present between a FLTTRK (or
DEPART) card and a FLIGHT card is another FLIGHT card.

It is also clear that a flight track must either begin or
end on a runway. Therefore ahead of a FLTTRK or DEPART card there
must be a RUNWAY card to describe the location of the runway. The
RUNWAY card is the beginning of a card sequence of sequence de=
pendent cards. Since a RUNWAY card must precede all explicit or
implicit definitions of flight tracks one must know which inter-
vening sequence dependent cards are allowed. Since many flight
tracks may originate from a single runway a FLTTRK or DEPART card
must be preceded by a RUNWAY card, or by any number of FLTTRK
cards followed by any number of FLIGHT cards, provided that the
first of these FLTTRK sequences 1s preceded by no other sequence
dependent cards than a RUNWAY card. In the above one may substi-
tute DEPART for FLTTRK at will.

One may appreciate from the above description why in section
I1.6 the BNF metalanguage was lntroduced to keep the description
of card sequences tractable., As mentioned before the restrictions
presented above apply only to sequence dependent cards. There 1s
no exception to the rule that any number of sequence independent
cards may be interspersed anywhere in the deck structure.

One important thing to remember 1s that whenever a RUNWAY card
is read the previous runway 1ls no longer accessible to the program.
Similarly a DEPART or FLTTRK card will replace the information of
the previous flight track and one must re-enter the pertinent in-

formation when one wants to go back to a previous runway or flight
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tfack. It is most efficient to complete all operations for a
given flight track before going on-to the next, and to complete
all flight tracks before going on to the next runway.

A similar argument can be made for runup operations. The
runup itself 1s described by a RUNUP card which describes the
duratioh of each runup, the number of runups, the aircraft type
and the power sétting, Runups take place at positions on an air-
field called runup pads which are defined to the program by giving
their location on a RNPPAD card. The only sequence dependent
cards allowed between a RNPPAD and a RUNUP card is another RUNUP
card;

Although the noise and performance data are input as sequence
independent information one must of course always have entered the
necessary data before a FLIGHT or RUNUP card is eﬁcountered. If
no information is present the program will issue an error. IFf the
wrong 1nformation is present no diagnoistic whatsoever is provided,
since only the user can decide which information is appropriate in
a glven situation.

3. FLIGHT OPERATIONS

a. OStarting a New Airbase

A new airfield is started when an AIRFLD card is encountered.
The program will conclude the previous airbase and start the next
one. If the program is in the initialization phase the necessary
steps will be taken to conclude this phase. In either case an
error summary 1s printed. The AIRFLD card forms the start of a
new sequence which will continue until the next AIRFLD or an END
card is encountered,.
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b. The Error Summary

At the conclusion of an airfield the program prints a summary

of error and warning messages. This summary consists of a listing

of the page numbers on which errors and warnings occurred during

this alrfield. If noneoccurred in a category the word NONE will

be printed. The program can keep track of up to 56 pages with

errors and up to 200 pages with warnings. An example of a typical

error summary is shown in Figure V.l

FALCON AIR FORCE BASE = SUNNYVALLEY. CALIFORNIA

FATAL ERRORS = OCCUR ON PAGE(S)
8 ?8 1lbb

WARNING MESSAGES - OCCUR ON PAGE(S)

14 bb 89 1la2%

FIGURE V-1, TYPICAL ERROR SUMMARY
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If the program found errors or warnings on more pages than

it could keep track of; the error count beyond the last page

number which could be stored willl be printed as signified by the

following message appended to the listing:

AND IN **** MORE INSTANCES AFTER PAGE ****

Errors which occurred during the initialization procedure cause

the program to stop execution with the message:

EXECUTION TERMINATED DUE TO INITIALIZATION ERRORS

¢. The AIRFLD Card

FALCON RIR FURCE BRSE - SUMHYYARLLEYs CALIFORNIR

RIRFLD
Keyword'

0
1
l

—_—r

0
3
i

—_—-
—_—

0
§
|

222222
333313
44440

X Org.

2122222
333333133

4444444

120?55@ 168400 14.9

‘POOUUODLUOUU000UOUU000000000U0ﬂ0000000000000000000000000

Y Org.| Decl.

5151718192621 ZZFZJ 2425 26 27 28 29 300t 32 33 34 25 35 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 55 57 58 59 60 61 62 63 64 65 66 57 66 63 7!

IRIERRAR RRRIL | (RR AR RN R R R R R RN R RN R ARRRRRRRE
20222222122222222f22222222222222222222222222222222222222127
33333333333333 309323333333333333333333333333333333333333

333

GAA4L 444804 SAMAAA40 40440040400 4484000804484884844441

B |
5
1

ez

EAST] \

\

0000
76777879

1111

o
_—

333333

4444

+++ NEW AIRFIELD FALCON AIR FORCE BASE = SUNNYVALLEY, CALIFORNIA
EXTERNAL LOCATION OF BRID ORIGIN X = 1207650 Y = 168%00

MAGNETIC DECLINATION 14%.5 DEG TO EAST

140444

OPTIONS PROGRAM WILL ANALYZE INPUT DATA (ENGLISH UNITS)

BUT NO PROCESSING WILL BE DONE
DATA BASE WAS RESET

FILES KNOWN TO PROGRAM
UNIT 10 BINARY WITH 0 DUMPS
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The AIRFLD card 1s unique 1n that it actually consists of two
cards. The second card contains any suiltable alphanumeric des-
criptor which wlll be printed as the page heading for all output
of the program.* The AIRFLD card is physically two cards and no
continuation character is needed in the continuation fieid of the
first card.

~The AIRFLD card will cause the grild to be cleared irrespective
of the mode of the program and will reset the data base to its
initialization values unless this 1s inhibited by a NODATA card.
The -options list gives the options in effect when the AIRFLD card
was read. These may, of course; be changed at any time.

The following discussion uses FALCON AFB as an example., This
airbase 1s fictitious. The aircraft complement is assumed to be
F~100 fighter aircraft, C-141 cargo aircraft and B-52 bomber ailr-
“craft. This heterogeneous group is flown following a set of
equally unusual flight paths and departure routes. The only rea-
son is to present the cards in the order which one would ordinar-
ily use them for a "real" case, but at the same time show how all
different parameters are used on the cards. Appendix A gives the
chronicle listing of a simple test case to show some of the

features discussed.

1) @Grid Origin

The computer grid must be assoclated with the refer-
ence used to input the data which are to follow. One
shouid therefore decide where to put the grid for which
NEF values will be computed. A first step in the ab~-
sence of any contrary judgment is to positon the grid
g0 that the airfield is in the middle. The grid origin
i1s located at the lower left hand corner of the grid.

¥This descriptor should be placed in columns 7-66.
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It is important to realize that the grid must be
aligned with the coordinate system used to scale dis-
tances. This would be most conveniently the coordinate
system of the Coast and Geodetic Survey (C.&G.S) map.

When the area for which NEF contours must be computed
1s defined one can then locate the lower left hand
corner of the square on the C.&G.S. map. The coordinates
of this point should be entered in the X-ORIG, Y-ORIG
fields of the AIRFLD card.

2) Magnetic Declination

The program 1s capable of constructing flight tracks
from departure procedures. These procedures are worded
in terms of magnetic heading. All geometric calculations
in the program are done with respect to the NEF grid. It
is therefore necessary to specify the magneticndeclination
with respect to Y-axis of the grid. The number of degrees
should be'entered on the DECL field, and EAST or WEST
coded in the DIR field. |

The magnetic declination specified must be in the range
0 < DECL < 180 and the word EAST or WEST must be placed in
column 71-74. If these conditions are not met the program
will issue the error: '

ILLEGAL MAGNETIC DECLINATION ***_* DEG TO ****

It is allowable not to specify a declination. In that case
all headings are in degrees true, but care must then be taken

that no magnetic headings are used for input.

3) Airfield Title

The AIRFLD statement consists of two cards. The
second of these, which must always be present, is used

to communicate an alrfield title. This title will be
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printed on the chronicle pages and separators.

It

is also

written on the GPCP plots and is part of the header infor-

mation written on bilnary tapes.

4

Allowable Sequences (Functional Relationship)

If we compare NEFUSAF statements to natural language

one may consider a computer run as a book,

tion phase forms the preface.

chapter.

by RUNWAY and RNPPAD cards.

new paragraph in the sectlon.

The initializa-

Each AIRFLD starts a new
FEach chapter is divided into several sectilons

Each FLIGHT card starts a

Now that we have located our grid on the map we can

use the coordinates of the map directly to scale off our

further input.
way.

start with this.

The first thing to do is to define a run-
The major runway at Falcon AFB is 03-21 so we will

d. The RUNWAY Card
(ﬁumuw {5escet 215000 1261550 221654 [ SV R K]
ore YSTART ol veno | 70 | Lond | Glide
Keyword | XSTART XEN YE Thres Thres | Slope RWH
| poolo00000 doooosoobooooooofoosoocol ooloooooe
?2‘9 q 2 ﬁlg g EEHUI]UZE”‘052322202‘.Zzggggg?ﬂgééq3022:8123537383940414243“454}3”745495[]5}525354 55657 58 59 60 61 623 64 6568 67 653 £3 70 1727374757677 707969
R e i Y N RN R RRERR! EREN IR NRARRRA! EERNRRR] AR (RERRN
TILY FIRTELY TIRYYY RRERYY ARNETY RERRREE RRRR I RRRANEE! SRERRRT) RRR! RRREL.
113333k333 333b3333333k333sasabianaaaaahasaasasbaassasshaias aapasaazzahs gfssazas
s oaaadliaasaaadinas sadeanasandesacans ossnnadurasaendrararaadresasgadpaadesana
T RUNWAY 03
LENGTH 11000 FT, GLIDE SLOPE 2.85 DEG, HEADING 32 DEG
START¢1253650, 21%000) END(LR61550, 22165%)
DISPLACEMENTS — TAKEOFF 0, LANDING 1225
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The RUNWAY card starts a sequenced group of cards describing

the operations on that runway. To define the runway we define

its centerline. The beginning and end of the runway centerline

is carefully measured .from the map and noted., Since the runway

can be operated as elther 03 or 21 we must first define the

directionality.

1)

Directionality of Runway Operations

Operation of the runway as 03 implies that the air-

craft operating on it fly toward the north, on runway 21
they would fly toward the south. This is therefore the

way
the
The
For

2)

in which we define the directionality. For runway 03
south end should be coded in the XSTART, YSTART fields.
north end will then be coded in the XEND, YEND fields.
runway 21 the opposite applies.

Admissible Runway Length

The values coded in the XSTART, YSTART, XEND and YEND

fields are centerline coordinates, defining runway length

as well as orientation. If a runway is longer than 16000

feet (U4876m) a diagnostic will be printed in the chronicle:

RUNWAY LENGTH IS GREATER THAN 16000 FT

This is a warning to indicate that an unusually long run-

way

3)

was encountered, which may indicate a keypunch error.

Displaced Threshold

In many cases there are displaced thresholds. Most

often these occur for landings but they may equally well

occur for takeoffs. (Intersection takeoffs are in this
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category.) For displaced thresholds the amount of dis-
placement should be entered on the appropriate fields on
the card. On runway 03 the displacement is 1225 feet,
leaving 9775 feet of availlable runway. (The aircraft is
generally assumed at 50 feet AGL over the threshold for
landing operations.) The displaced threshold for land-
ings is shown on a plot as a bar across the runway. It
should be emphasized that when a displaced threshold is
given all landings without exception will use this thres-
hold. (See page 115, Displaced Threshold not Used by All

Aircraft.) Takeoff threshold are implemented similarly,

except that it applies to departures and that no thres-

hold location is shown on the map.

The following errors may occur:

TAKEOFF DISPLACEMENT IS ILLEGAL

LANDING DISPLACEMENT IS ILLEGAL

The displacement in that case 1s either larger than the

runway length or it is negative.

4) Glide Slope

The program has the capability of generating a landing
profile from a glide slope. The program will assume an
aircraft altitude of 50 feet AGL over the (displaced) land-
ing threshold. If no value is given or the value 0 1is
coded, the program will assume a 3° slope. Legal slopes
are contained in the interval 0.5° < SLOPE < 10°. Any

other value results in the error:

ILLEGAL GLIDE SLOPE
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If a steeper or shallower approach is desired the user
will have to specify such an altitude profile explicitly.
That is, he will have to compute the necessary altitude-
distance curve and enter 1t on an ALTUDE card.

5) Runway Number

The runway number may be entered in the RW # field
of the card. This information will be printed in the
chronicle., It will also be put on the runway when a plot
is made which includes a flight track map. On the plot
the four characters of the field will be centered, so that
the left two characters will be to the left of the runway
centerline, the remaining two to the right. The number
will appear in the "clear zone" for the runway. It will
be in a direction such that an aircraft landing on the
runway will see 1t right side up.

6) Runway Width

All runways will always be plotted as a 250 foot wide
strip, irrespective of the actual width of the runway.
Since the width is of no importance in the NEF calcula-
tion, no provision is made to enter this item into the

computer,

7) Inactive Runways

The next step after defining a runway and its direc-
tion of operation, 1s to define the operations on this
runway. If the runway 1s closed no operatlons take place
and no further cards are required. If the runway 1is used
but the operations on this runway are not considered for

inclusion in an NEF map, we may also omit any further
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cards. It is clear that we could have omitted the RUNWAY
card altogether in these cases. By putting the card in
we will, however, get a complete runway layout on any
subsequent plot when we ask for a runway/flight track map.

8) Non-Empty Sequences After a RUNWAY Card

The RUNWAY card concludes any previocus sequence and
initiates a new one. If the RUNWAY is not inactive a
FLTTRK or a DEPART card is the next card. A FLTTRK or
DEPART card describes the flight track which aircraft
follow while airborne. Each FLTTRK or DEPART card can
be followed by as many FLIGHT cards as are appropriate
to this particular flight track or procedure. When all
FLIGHT cards for a particular flight track have been read
the next flight track or procedure for this runway may be
entered., This card i1s then followed by as many FLIGHT
cards as necessary. The process 1s entirely recursive;
any number of legal sequences of FLTTRK, DEPART and FLIGHT

cards constitutes a legal sequence.

Lewis Three Departure Runway 03

Large ailrcraft generally’ use the Lewis Three departure

(Figure VI.7 ). The departure via the Molehill transition is used

by flight training missions. B=52 and C-141 aircraft will prac-

tice T & G at the Lake Louise base. The cargo hauling flights

generally follow the Westchester Transition. The bombing practice

flights proceed over Merry Island. Departure procedures are dis-

cussed in Chapter VI, and the Lewis Three Departure is discussed
at the end of that chapter.
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f. The FLTTRK Card

"/ FLTTRK] 42D0q 18130111 ‘ ~-70 300!30' I TkZEIFP3-Ii1
Keyword Step#1 Step#?2 Step”3 Step 4 Type Text

Radlus | Angle | Radius | Angle

ﬁgﬂﬂﬂ 0o0o0000doco0ofii0fpooooooljooos Ll UUOOUUUEBUUUUUU 0000
67 68 5!
11

0

91011 1213 14015 16 17 1819 20 21 2423 24 25 26 27 26 29 2001 3233 34.35 36 37 383 40 41 42.43 4345 45 7 48 43 50 51 525354 ssssrsesseamszlasasossﬂs 16859
IR RN RN R AR AR AR RRERRERI ERREARE RERRERR| RRRRRE!
22222 Q222 22222220 22222022222222220 2222222 2222222002222222R 222222202 22222k
3 333333333313333333933333333]33333333333 3333p3333333133333333§33333333 3333 333

44444&444 AAAMA 4404040444044 adaaaaeadadaqahandaaaafaadaasaapaadasaqasagjeasas

—_—
N
e
b
P
e

—
o

———
=

0
1
I

_— D

—_—
—_—

0 i
§ )
] 1

—_—

+++ TAKE=OFFS FLIGHT TRACK . 03-A
PROCEED 42000 FT
TURN LEFT 70 DEG WITH 18000 FT RADIUS
PROCEED 30000 FT

1) P-100 T/0 Runway 03

Takeoffs of F-100 aircraft on Runway 03 proceed along
radar vectors. In the vicinity of the airport the proce-
dure is to keep the aircraft on runway heading until the
outer marker of Ruhway 21, Alrcraft then turn to a head-
ing of 320° and proceed outbound for several miles before
being assigned further headings. The FLTTRK card is used
to describe a flight track explicitly.

2) Straight or Curved Tracks

A straight flight track is entered by coding the
‘ length of the straight line segment in the RADIUS field.
% The ANGLE field is to be left blank. The first segment
\ specified must be a stralght line section. The error

FLIGHT TRACK DOES NOT START WITH A LINE SEGMENT
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will be printed in the chronicle if this is not done.

A curved track requires an entry in ANGLE as well as
the RADIUS field. The RADIUS field describes the radius
of the turn. The ANGLE field describes the angle over
which the turn must be made. Righthand turns are coded
by using a positive value for the angle; a lefthand turn
requires a negative entry in the ANGLE field. If the
angles specified exceeds 360 degrees a warning will be
printed:

ANGLE SPECIFIED ON FLTTRK CARD IS GREATER THAN 360 DEGREES

3) Type of Operation

The flight track on a FLTTRK card is either a takeoff
or a landing. The program must be told which type a glven
track is. This is accomplished by entering in columns 71-
74 the four characters TKOF for a takeoff or LAND for a
landing. To correlate a printout early with a flight
track map one may put some identifier in columns 75-78.
This 1dentifier will print in the Chronicle but it will
not appear on any plot generated by the program,

4y Complexity

The program allows a user to ilnput up to 25 segments
in a flight track. If more complex flight tracks are

entered the error:

TOO MANY SEGMENTS IN FLIGHT TRACK

will be printed in the chronicle. If this happens one
should carefully check his flight track and delete unnec-

essary complexlties,
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5) Continuation

Up to four segments may be coded on a single card.

The program will scan cards from left to right and stop
on a field with both RADIUS and ANGLE equal 0. If a
continuation character is present it will be recognized
and the next card read. This will occur whether or not
all four fields on the previous card were used. The
program will check for certain minimum conditions to be
satisfied. The flight track must start with a stralght
section or the error ‘

FLIGHT TRACK DOES NOT START WITH A LINE SEGMENT

will be printed. Similarly, i1f angles are used they will

generate, if their absolute value is more than 360 degrees
ANGLE SPECIFIED ON FLTTRK CARD IS GREATER THAN 3bD DEGREES

The maximum number of flight track entries is 25. If more

are entered the program wlll print the error
TOO MANY SEGMENTS IN FLIGHT TRACK

The program will keep reading continuation cards and 1list
entries even after the storage capacity is exceeded. A
very. similar message may be generated after a FLIGHT card:

TOO MANY SEGMENTS IN FLIGHT PATH

This message means that the internal working storage for
the program in which the information for all altitude,
delta EPNL profiles and subflights is kept is exceeded.
The combined complexity for all information for this
FLIGHT/FLTTRK combination is too large to be handled.
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A continuation card without a blank keyword field

will result in the error

ILLEGAL CONTINUATION AFTER 'FLTTRK' CARD

g. The FLIGHT card

The FLTTRK card is now followed by the FLIGHT card for
the F-100 operations.

(’FL!GHT 59 e 10 O .
Keyword| Aircraft{Mission Day Night
Oper. Oper.
00000 j000000GCPOOO0OOO0OPOOOOODOIGG0000 POODOOO PODOOOOGOOOO0000000000000000000009
123456 8 910 1213145161718132021220324252627282330 132333435363138 9 40 41 4245444546 749425051 5253 5455565758 59 60 61 626364 656667 68697071 727374757677787580
|RRR R AR R R RN R R R AR R R RNl AR RN RRRRRR AR R R AR R RRRRRRRRRRRRRRRRRERE
22222222222222?22222222222222222222222222222222222222222222222222222222222222222
300332 |33333333P3333323p333333333333333B3333333P3II3333333333333333333333333333333
41444444444444444444444444444444444444444444444444444444444444444444444444444444
+++ F=100 AIRCRAFT NO. = 99 MISSION NO. = 88
OPERATIONS -~ DAY 10.000 + NIGHT .000

The fifst data field contains the aircraft number, the
second data field the mission number. The card will cause the
flight descriptor data set to be searched for this particular air-
craffft/mission number., If the combination is found the associated
data are made accessible to the program and the text descriptor
(F-100) will be printed. If the entry does not exist the program
will instead print

INVALID

Data field 3 is not used and should be left blank. Data field U
contains the number of daytime operations of this type of aircraft
on the flight track specified in the last FLTTRK card, Data field

5 contains similarly the nighttime operations.
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The total number of operations specified on the card must
be larger than zero. Neither daytime nor nighttime operations may,
of course, be negative. In any of these events the following warn-

ing appears:
WEIGHTED OPERATIONS *** _*** TLLEGAL NO COMPUTATION FOR THIS FLIGHT

The program may issue the following mostly self-explanatory warn-

ings and errors:

AIRCRAFT NUMBER SPECIFIED ON THE FLIGHT CARD IS NOT
PRESENT IN THE DIRECTORY |

ALTITUDE PROFILE NO. ***** SPECIFIED IN FLIGHT DESCRIPTOR
HAS NOT BEEN ENTERED

POWER LEVEL PROFILE NO. ***** SPECIFIED IN FLIGHT DESCRIPTOR
HAS NOT BEEN ENTERED '

INTEGRATED NOISE LEVEL PROFILE NO. ****x SPECIFIED IN FLIGHT DESCRIPTOR
HAS NOT BEEN ENTERED

AIRCRAFT IS STILL ON THE GROUND AT THE END OF THE RUNWAY

DISTANCE COVERED BY SUBFLIGHTS IS LESS THAN THE
TOTAL FLIGHT TRACK

AIRCRAFT IS NOT AIRBORNE AT THE START OF TURN
In the above the "power level profile" is a Delta EPNL profile, the
"integrated noise level profile" an EPNdB profile. 1In the last

error the implication is that the turn is the first one in the
flight track. '
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Some Further Considerations for Flight Operations

h.
1) GCA/ILS Runway 03
Approaches to Runway 03 are either Ground Controlled
Approaches or ILS approaches. In either event aircraft
will proceed on the 2.85° glide slope from the outer
marker inward. The card sequence is:
FLIGHT . _
FLTTRE 5000 6000 5 5000 LAND
an | R 1 b o
g0,c000000000NRO00000OP00O000D00Y d UL 0 UUUP copooooooopooopooopo
1234567 8810111213 145161713132021 22| JZMSZSZIZBZBSDEI 323334 35 36 37 389 40 41 42 43 44 45 46§17 48 49 50 51 52 53 54J65 56 57 58 59 60 €1 62 36455£667‘85970q 127373576 77 78§93 30
(R AR R RN R RN AR R IR RERE | IR RRRRERR RERI RERE N
22220 2222222222222 2222222R 2222220 2222222222222 22222222 apee2pr22g?
3 ‘;3333333333333333333333333333333333333333333333333333333333%33333333333333333
444444444444444444444444444444%4444444444444444444444444444444ﬂ44444444444%444M4
2) Runway 21
Sometimes Runway 21 will be used. The card is of

course almost
that the ends
there is no threshold displacement for landings.

are interchanged.

identical to the card for Runway 03, except
The label is now 21, and
Small

fighter aircraft (F-100) will make intersection takeoffs.
We will consider those operations which use the full run-
way length first. Since for these aircraft there is no
displaced T/O threshold the T/0 DISPL field is left blank
on the card.
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3) Displaced T/0 Threshold

High performance aircraft will often make an inter-
section takeoff on Runway 21. Since not all aircraft do
this we have first considered the aircraft which use the
The intersection takeoff is
the start
of the takeoff roll is not at the physical end of the

A displaced threshold on a RUNWAY card will

cause all takeoffs to start from that point.

full length of the runway.
equivalent wilth a displaced takeoff threshold:

runway.

If aircraft

routinely back up into an overrun area before takeoff,
the end of the overrun area becomes effectively the end
of the runway and this point should be coded on the
RUNWAY card since negative thresholds arée not allowed.
Since landings will use the normal threshold a landing
displacement equal to the length of the overrun area must
then be included.

4y Displaced Threshold Not Used by All Aircraft

In our current example only some aircraft (F-100)
will make intersection takeoffs. We therefore need an
When
only certain types of aircraft use a displaced threshold

additional RUNWAY card to describe these operations.

the runway with displaced threshold and the runway without
displaced threshold should be considered entirely separate.

Although the two RUNWAY cards describe operations on the
same physical runway they are logically distinct to the
program. We therefore need an additional set of cards to

describe these operations,
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5) TACAN Approach Runway 21

The F-100 alrcraft willl generally make a TACAN approach
to Runway 21. The 035 radial intersects the runway center
line 5000 feet from threshold. Since the runway magnetic
heading 1s 30° the turn to final is 5°. The actual path
flown can be described as:

- LFOIGAT__ — ,
FLTTRK 5000 €000 5 50000 CANT \

a.  n

COOLEE000000000000LLLE0000000000000000000000000000000000

252627 28 29 30 31 3233 34 35 35 37 30 39 40 41 42 4344 45 46 47 48 49 50 51 5253 54 55 56 57 58 59 60 61 62 63 64 6566 67 686370 71 7273747576 77 78 79 80
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6) More Complex Airbases

The airbase described above i1s fairly simple. More
complex airfields are, however, basically a superposition
of many simple bases. Any airbase can be described by
steps as outlined above. The examples above give a fairly
complete cross-section of military jet operations as one

would encounter them on real airbases.

In general the type of aircraft at a base will be more
homogeneous, but the number of different flight paths may
be larger. Each possible path can be coded in terms of
the above cards. Whether one uses a FLTTRK or DEPART card
is up to the user., It depends entirely on which of the
two methods will most correctly reflect the operations.

At times both methods will be entirely equivalent, in

which case the user's preference is the only factor.
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I,  GROUND RUNUP OPERATIONS

Ground runups are also described by a sequence of sequence
dependent . cards. The sequence 1s 1nitiated by a RNPPAD card
followed by as many RUNUP cards as necessary to describe the
runups at the runup pad given on the RNPPAD card.

To define a runup pad one uses the keyword RNPPAD,

RNPPAI 125622 21e807

B52-2 | \

Text
UHOOOUOUUB A%Uﬂ000000000000000000000000UUUUUUUUUUUUUDUDUUOUUUPU00000000
56789 23 24 25 26 27 28 23 300 32 33 34 35 36 37 38 33 40-41 42 43 44 45 45 47 48 39 50 51 52 53 54 55 56 57 56 59 60 61 62 63 64 65 66 L7 68 6970 1727374757677 78280
1 llllHlllHlllHlllHlllH]llHJ]IIHII]H]IIH!IIHllllH
22222222 22 Y 2272222222122 222222222222222222222222222222222?2222222222222222
3333331333333331333333331333333331333333333333333333333333333333333333333333FI3333P3

44444'444444444444444“4444444444444444444444444444444444444444444444444444444444

Keyword| X Y |Heading |

000
123
111

—_——

+4++ RUNUP P A D BS52=2

X

12562285 FT, Y = 217800 FT. HEADING 52.0 DEG.

The first and second data field contain the X and Y coordinate
of the runup pad. The third data field contalns the aircraft head-

ing in degrees magnetic assumed for runups on this pad. The text
field may be used for any identification.

The actual runup time for aircraft is communicated on the RUN-
UP card.
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4 4'4q44444444444444444444444444444444444444444444444444444444444444444444444“44

RUNUPS PER TIME PERIOD DURATION OF
+++ AIRCRAFT CLASS THRUST = 07?00-2200 2200-0700 EACH RUNUP
51 B-t2 bl 3 . 1 600 SEC

The first data field contains the aircraft number and the
second field the thrust number. The information will be compared
to the data set of runup discriptors and the program will make
the necessary information available. If the aircraft/thrust
combination is legal, the program will print the alphanumeric
identification, if any, 1f the entry does not exist, the program

will print
INVALID

instead. The first time a particular invalid entry occurs the

program will print the error message

RUNUP DESCR. FOR THIS COMBIN. MISSING

Other possible errors may be:

MAX. NOISE LEV. PROF. **** MISSING

PAD IN USE MORE THAN 15 HRS/DAY

PAD IN USE MORE THAN 8 HRS/NIGHT

118




These last two errors indicate that the total runup time for
all aircraft on this pad has exceeded the number of seconds in the

daytime or nighttime period.

The number of daytime runups is placed in data field 6, the
number of nighttime runups in data fleld 7 and the duration per
event in field 8. 1If aircraft are run up with different run times
it is much better to use continuation cards. When a RUNUP card is
used the program will start calculating NEF values on the first
runup before looking at the'second. If a continuation card is
used the program will calculate a cumulative runup time and compute
NEF values only once. If significant changes in thrust settings are
used this is not useful, of course. In the above example it is
much better to use a continuation card for the runups of 300 and
175 second duration which also take place for thrust entry 61.

The continuation card will have the daytime and nighttime
number of events 1in data fields 2 and 3 respectively. The fourth
data field contains the duration of each event (300 seconds).

The third runup time (175 seconds) can be entered similarly in
fields 6, 7 and 8.
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SECTION VI

DEPARTURE PROCEDURES

1. THE DEPARTURE PROCEDURE CONCEPT

The most powerful method of entering flight track information
into the program is through the use of a departure procedure.
The departure procedure as entered on a DEPART card is logically
equivalent with entering a flight track on a FLTTRK card. The
result is very different, however, since the DEPART card does not
generate a flight track at the time of entering, but only
"ecompiles"™ the information. The explicit definition by means of
a FLTTRK card will cause all subsequent aircraft referenced in a
FLIGHT card to follow exactly.the same ground track. The implicit
definition by means of a DEPART card will cause all subsequent
aircraft referenced in a FLIGHT card to generate the flight track
appropriate to the performance characteristics of each particu-

lar aircraft.

Fach aircraft/mission combination has associated with it a
certain altitude profile and a turn radius. When a pilot's in-
struction  is to climb to a given altitude and then turn to a
certain heading,¥*the flight track generated by these instructions
will vary with the performance characteristics of the aircraft
flown. The DEPART card allows the user to specify only the clear-
ance received by the pilot. The program will then generate the

corresponding flight track.

*¥*The program assumes all headings and radials to be in degrees
magnetic.
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Tt is also possible to include altitude restrictions in such
a procedure. If an aircraft is to stay below a certain altitude
until a specific point, this may be "included in the description
of the procedure. The program will then modify the altitude
profile specified for the non-restricted performance and insert
such portions of level flight as may be necessary to enforce
the restriction. TFor this part of the program to work satisfac-~
torily, one should not start with an altitude profile which al-
ready has level flight segments 1in it, since the resulting alti-

tude profile is unpredictable.

The increased data entry capability is offset by a decrease
in diagnostic efficiency. As was pointed out earlier, NEFUSAF is
capable of detecting all syntactic errors in one pass, but re-
quires several passes for semantic errors. Since the DEPART is
a highly contextual statement, the diagnostic capability per pass
is limited. That this is so can easily be seen. If an error oc-.
curs, the program cannot check the remainder of the procedure
since one cannot lay out the flight track beyond the point where
the errorvoccurred. Similarly, if a warning was issued because
the program found that some choices were nonsensical, the correc-
tion of that problem will change the context in which the remain-

der of the procedure must be interpreted.

1t Bears repetition at this point to review the meaning of
ERROR and WARNING as issued by the program. An error is issued
by the program when the program cannot proceed with the calcula-
tions. As such it points to an error in the data input. A
warning is issued by the program when the program detects a con-
dition where the likelihood of errors in the input is consider-
ably higher than usual. The program cannot decide whether or not
the data were in error and processing is still possible. One
must, however, not forget that the qualification "higher than
usual implies that it is possible, at any time, to give errone-
ous information to the program which will go undetected! An
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error summary showing no errors and no warnings only conveys

to the user the information that the data cards were syntactically
and semantically correct statements of thé NEFUSAF language. No
diagnostic is provided as to whether the data correctly describes
runway layouts, flight paths, noise and performance data or opera-
tions of the air base under study.

The execution of a departure procedure is signified by the
message, FOLLOWS DEPARTURE PROCEDURE, following the alphabetic
descriptor of the aircraft as printed in the Chronicle when a
FLIGHT card is recognized. (If an error or warning message was
printed as a result of the FLIGHT card, the message will appear
underneath the last message banner.) This entry is then followed
by the diagnostics, if any, generated during the departure pro-
cedure execution. After completion of the procedure, the alti-
tude/distance curve is printed, followed by a listing of maneu-
vers executed. If during the "compilation" of the procedure, an
error was detected which would cause the execution of the proce-
dure to be erroneous or impossible, the program will only print

the message:
EXECUTION OF PROCEDURE SKIPPED DUE TO PREVIOUS ERROR(S)

This error may also be caused by a missing altitude profile,
which is always considered an error, even when no reference to an
altitude is made in the wording of the procedure. One should
note that a missing navaid does not give this message. There-
fore, although the "skipped execution" message appears immedi-
ately after certain navaid errors, the reason for the skipping

is never due to missing navaids. Errors due to navaids and their

Chronicle entries are further discussed in Section IV.
Errors may be detected at two different points. Some errors

will be found when the DEPART card is read, others will not be
found until the subsequent FLIGHT card is read. The errors
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which are deferred to the FLIGHT card are not necessarily unde-
tectable at an earlier stage. It is more convenient and more
efficient to check the item at a later time, and better diagnos-
tics can then often be provided. An example is shown below:

CLIMB TO 1500 FT THEN
TURN TO HEADING 270

PROCEED DIRECT TO NAVAID NNV
RESTRICTIONS
FOR NEXT %6000 FT
STAY BELOW 1000 FT

It is a rather glaring error to enter a restriction to 1000
ft. in the second step after first having allowed the aircraft
to climb to 1500 ft. in the first. Nonetheless, the program will
not detect this error until after the FLIGHT card has been read.
At the point where all othér illegal altitude restrictions will
also be detected, the error message will be generated:

ALT. REST. 1000 FT ILLEGAL AFTER 25477 FT WHEN A/C IS AT 1687 FT.

indicating that after reaching 1500 ft. the aircraft has turned

to the assigned heading of 270 (during which maneuver it gained

an additional 187 ft. of altitude). Then, when the next instruc-
tion step was encountered (proceed direct to navaid NNV), the
restriction to 1000 ft. was found which was at that moment clearly
illegal. The flight track which has been generated thus far will,
however, be plotted if a PLOT card is encountered. The message

following the above error will read:

PROCEDURE ABANDONED AFTER 1 STEP(S)
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indicating that only the first step was executed and its flight
track written on an internal file for later plotting. The current
altitude profile and flight track will be printed after this

message.

2. THE INSTRUCTION PART OF THE DEPART CARD

/ TEPART

222222p22222222222222202222222 222222222222 2222R0222222222222222002222222R222R 20212
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See Figure VI.1 for printout examples.

"The first four columns of the card contain the instruction to be
executed. The next three columns contain the (eptional) restric-
tion. The DEPART card itself must not contain a restriction only

or the error message:
RESTRICTION PRECEDES FIRST INSTRUCTION

will be printed. Subsequent continuation cards may contain either
or both types of entry. A card which has no data coded on it will
be read and ignored. The total number of allowable continuation
cards varies with the contents of the cards. Rules for this are

given on page 142,

The ALT field in the instruction contains the altitude to
which the aircraft must climb. The entry in the Chronicle will

print as:
CLIMB TO R & ¢

The DIST field in the instruction contains the distance to be

flown as measured from the current aircraff position.
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FALCON AIR FORCE BASE - SUNNYVALLEY, CALIFORNIA PAGE 14

DEPARTURE PROCEDURE

PROCEED FOR 1?7000 FT ° THEN
TURN TO HEADING 150

INTERCEPT LLS 078 RAD (INBOUND)
INTERCEPT FLM 010 RAD (INBOUND)
PROCEED FOR 60000 FT

%ok ok ok K ok o o ok o END OF PROCEDURE LA EEEE EESTE ]

F-100 AIRCRAFT NO. = q9 MISSION NO. = 88
OPERATIONS - DAY 10.000 « NIGHT 0.000
2 oo o o o o e o R R K RO R R WARNTINSG EERREREERR KRR A RRE R R R R KA
UNSPECIFIED TURN RADIUS RESET TO 6000 FT

A e e ok ok ok ok ok dk ok ok ok ok ok Ok ok ok sk ok K ok o 3k 3k ok ok ok ok ok ok ok 3k ok ok ok Ak ok ok ok ok k k ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok K ok ok ok K kK

I EEEEREEREREEEEEEEEE SR E LR R R K WARNTING o ek ok ok ok 3k ke ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok

A/C GONE BEYOND ALTITUDE PROFILE AFTER 3 STEPS

ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ook ok ok dk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ol ok ok ke ok ok ok ok ok o ok ok ok ok ok ok e ok ok ok ok o o ok ok ok ok ok ok ok K

PROFILE GENERATED -- DISTANCE  ALTITUDE
0 0 FT
6000 0 FT
8000 100 FT
100000 19700 FT
115673 19700 FT
FLIGHT TRACK -- MANEUVER DISTANCE HEADING
EXECUTED AFTER COMPLETION

PROCEED 17000 FT 17000 FT 32 DEG

TURN RIGHT 119 DEG 29%19 FT 150 DEG

PROCEED 54888 FT 84307 FT 150 DEG

TURN RIGHT 108 DEG 95617 FT 258 DEG

PROCEED 12935 FT 108552 FT 258 DEG

TURN LEFT 68 DEG 115673 FT 190 DEG

PROCEED 60000 FT 175673 FT 190 DEG
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FIGURE VI.1 DEPARTURE PROCEDURE EXAMPLES
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FALCON AIR FORCE BASE - SUNNYVALLEY, CALIFORNIA PAGE 15
+++ DEPARTURE PROCEDURE
PROCEED FOR 17000 FT THEN
TURN TO HEADING 150
RESTRICTIONS
FOR 60000 FT
STAY BELOW ?500 FT
INTERCEPT FLM 010 RAD (INBOUND)
PROCEED DIRECT TO NAVAID FLM
sk ok o %k ok ok %k ok ak k END OF PROCEDURE e ok ok ke ok ok ok ok ok ok
+++ F-100 AIRCRAFT NO. = 99 MISSION NO. = 88
OPERATIONS = DAY 10.000 + NIGHT 0.00D
PROFILE GENERATED == DISTANCE ALTITUDE
0 0 FT
6000 0 FT
8000 100 FT
427495 2500 FT
650000 2500 FT
117265 19700 FT
FLIGHT TRACK == MANEUVER DISTANCE HEADING
' EXECUTED AFTER COMPLETION
PROCEED 1?7000 FT 1?7000 FT 32 DEG
TURN RIGHT 119 DEG 29419 FT 150 DEG
PROCEED 24554 FT 53973 FT 150 DEG
TURN RIGHT 4“0 DEG 58162 FT 190 DEG
PROCEED 51619 FT 109780 FT 190 DEG
EE | 2 | 11 | ] L1 1 N\
| | | | | | Forl T )
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FIGURE VI.1 CONTINUED
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The corresponding Chronicle entry is:
PROCEED FOR ®xx%xxx FT

The HEAD field contains an entry indicating the heading onto which

the aircraft must turn. The Chronicle will echo:

TURN TO HEADING  ***»xx FT
The entry in the RAD field (in combination with the navaid name
in NI) can print two different messages, depending on the context.
If no heading was specified, the program assumes that the radial

is to be intercepted. If the value is positive, the message is:

INTERCEPT #%%* xxxxxx RAD

whereas when the entry is negative, it is assumed that the follow-

ing is intended:

INTERCEPT *%%» xxx*RAD (INBOUND)

The intercept instruction will move the aircraft from its current
position onto the radial. No motion along the radial will take
place, however. If this desired, it must be specified as the

next instructilion step.

If an entry is present in the HEAD field, however, the program
will assume that upon reaching the specified radial the turn must
be started:

PROCEED TQ =*%#*% =#xxxx RAD

One more instruction remains: no entry in ALT, DIST, RAD, or
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HEAD but only an entry in NI. This has the following meaning:

PROCEED DIRECT TQ NAVAID =*xx

In that case, the program will find the radial which is tangent
to a turn initiated immediately, and having completed the turn
move the aircraft to the navaid along this radial. All radial
values and headings conform in the Chronicle entries to common
aviation préctice of giving leading zeros: a heading of 90 de-

grees will print as 090.

The error messages for headings and radlals are similar. No
radial or heading should ever be larger than 360 degrees:

ILLEGAL ENTRY TURN * ok

ILLEGAL ENTRY s#kk* * K K

The navaid identifier must be non-blank for any navaid referenced.
The negative value of a radial is only allowed where it makes
sense: when intercepting a radial. It is not allowed when a
heading is also specified. 1In that case the the """ sign will

appear in the listing as in:
PROCEED TO NNV -~ 400 RAD
followed, of course, by an illegal entry error message.

Since an aircraft must first become airborne, before a turn-
to-heading instruction is allowed the following error is self-

explanatory:

ILLEGAL ENTRY TURN *%% AS FIRST INSTRUCTION
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In any event, the very first step must move the aircraft off the

ground. If this is not the case, the program will print:

AIRCRAFT REMAINS ON GROUND DURING FIRST INSTRUCTION
after the listing of maneuvers executed.

Having discussed the individual entries on the card, we now
check the semantics of combining them. The altitude and distance
can appear by themselves on the card with the meaning given earlier.
If both appear, the event which occurs FIRST will take precedence.
This 1s evidenced by the noise word "OR" which now appears in the

Chronicle:

CLIMB TO #**+ FT OR
PROCEED FOR ****** [T

where the implication is whichever comes first. If only these

two entries are coded, the aircraft will be moved the appropriate
distance. If a heading is also specified, however, the aircraft
will be turned onto this heading as evidenced by the noise word
"then":

CLIMB TO **** FT OR
PROCEED FOR *EXREX FT THEN
TURN TO HEADING  **»*

Matters can be complicated one step further:
CLIMB TO **xx FT OR
PROCEED FOR *kkkxxk CT OR
PROCEED TO *kEkxkxx RAD THEN
TURN TO HEADING

Again the implication is that of whichever comes first. The

meaning of the following is not necessarily obvious:
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CLIMB TO *x*% FT OR
PROCEED FOR kxk&2* FT QR
INTERCEPT *** *¥* RAD (INBQUND)

The program will check which event occurs first:

1. Altitude reached
2. Distance flown
3. Turn initiated to intercept the radial

If the first two conditions do not occutr before the turn is
started to intercept the radial, the third alternative is chosen.
If however, either of the first two conditions occurs before the
third, this will take precedence and in that case the radial will
not be intercepted. 1In the first two alternatives the aircraft
heading will not change, but in the third it will. The resulting
flight paths can therefore be very different! The user is advised
to obtain a plot of his flight tracks and to check the maneuvers
executed listing after each flight listing. If it is desired that
the first two conditions are checked firsﬂ, and to intercept the
radial after altitude or distance is reached, the instruction

should be split and put on two cards:

CLIMB TO **x* FT QR
PROCEED FOR  **%%x% FT

INTERCEPT **** *** RAD (INBOUND)

Continuation cards, therefore, allow us to construct proce-
dures of more than one step. On occasion there is no difference
in the meaning whether one or two cards are used. Sinca the blank

line between two steps has the same meaning as a THEN phrase the

following two entries are equivalent:
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CLIMB TO *xx2% FT THEN
TURN TO HEADING k¥

CLIMB TO kxkxx FT
TURN TO HEADING *kw

In the second case the computer considers the instruction as
a two-step instruction, which takes up more space than the one-
step instruction of the first method. Thils "unecessary" step is

counted as a step in determining the complexity of the procedure
(page 142).

The error messages, which are associated with the instruction
part of a DEPART card, but which have not yet been discussed, are
generated at the time the procedure is executed for a particular
aircraft. Since these messages may be influenced by the presence
of restrictions, we will discuss the restrictions first and then

come back to the errors.

- 3. THE RESTRICTION PART OF THE DEPART CARD

The restriction part of a DEPART statement can be used to
introduce altitude restrictions. The restriction is of the type
"at or below" rather than "at or above." The restriction is

interpreted as follows:

RESTRICTIONS
UNTIL ***  **x» pap
STAY BELOW *xkx [T

RESTRICTIONS

FOR % %k &k Xk % F’T

STAY BELOW *kxx ET
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RESTRICTIONS

FOR LEE R R FT OR
UNTIL swn *** RAD
STAY BELOW KEXE FT

The NAVAID code for a restriction is placed in the NR (Navaid
Restriction) field.

The meaning of the "OR" is different for restrictions than it
was for instructions. It signifies that the restriction is in
effect until either a radial is crossed or until a distance has

been flown, whichever is greater. If an error is detected in

the restriction, the message will read:

knkx ET

*x%% FT NAVAID = **%*  *%% RAD

ILLEGAL RESTRICTION =~ ALTITUDE
DISTANCE

The message may appear more than once; it is issued for each item
in error. The error pertains to the item immediately preceding
the message. A navaid can cause this message when either the NR
field is left blank, or the radial is not in the range from 1 to
360. If the navaid name is missing, this will be indicated in
the Chronicle message, but if at the same time the radial has

an 1llegal value this will not result in a second diagnostic

message.

If an altitude is speciflied and neither a distance nor a
radial i1s specified it is assumed that the altitude restriction
will stay in effect for all distances. This corresponds to
climbing to a given altitude and then maintaining level flight.

The Chronicle entry reads simply:

RESTRICTIONS
STAY BELOW *R¥k FT
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and no further message 1s generated. At the time an aircraft per-
forms this procedure error messages may or may not result de-.
pending on the wording of the procedure and the performance charac-
teristics of the airecraft. In any event the altifude profile
printed at the end of the procedure will reflect this. conditilon.

It is good practice to check each altitude profile generated from

a procedure which contained restrictions even when no messages

were generated.

The distance in the phrase "FOR **#** FT" in a restriction is
counted from the position of the aircraft just before the instruc-
tion part is executed. Or equivalently, disfance references for
poth instructions and restrictions are computed from the same point:

the end point of the previous procedure step.

An altitude restriction, once in effect, will stay in effect

until it is satisfied. For example:

PROCEED FOR ' 5000 M
RESTRICTIONS
FOR 6000 M
STAY BELOW 200 M
PROCEED FOR 2000 M

will have the following effect. The aircraft will move 5 kilo-
meters at or below 700 meters; the aircraft will then move for
another 2 kilometers but during the first 1000 meters the 7OO

meter restriction remains in effect.

This becomes particularly complicated when a radial is refe-
renced. If the aircraft on its current heading will cross the
desired radial, the restriction is clear. It it does not cross

the radial, there are two possibilities.
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1. The aircraft proceeds away from the radial. In that case the
radial reference is deleted. If a distance was also specified,
the distance reference will remain. If the aircraft moves
toward the radial at a later time, the radial reference will
not be reinstated. If no disfance reference exists, the entire
restriction is deleted:

{

*%% *%% pAD DELETED FROM RESTRICTION

or

*#% *%* DAD DELETED FROM RESTRICTION
*%* FT RESTRICTION RESCINDED

2. The aircraft is not proceeding away from the radial. In that
case, the aircraft is either moving parallel to the radial,
or the aircraft is on the "opposite" side of the navaid
(Figure VI.2). In that case the message 1is:

xkx *%* RAD NOT INTERSECTED

Neither case will generate an ERROR condition, but the user
should carefully analyze his Chronicle and satisfy himself that

the restrictions are properly incorporated in the execution of

the procedure.

We have seen that restrictions are not deleted until satis-

fied. If the following instruction is read:

PROCEED FOR 16000 FT THEN
TURN TO HEADING 260

RESTRICTIONS
UNTIL LAX 060 RAD
STAY BELOW 1500 FT

PROCEED FOR 20000 FT
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the program may compute that the aircraft wlll intersect the Q6Q
radial after 60000 ft. No message i1s therefore generated for the
first step. After turning it is, however, possible that the
radial is not intersected and the aircraft is not moving away
from the radial (in the sense of the program).

FIGURE VI.2 Aircraft trajectory where radial is not intersected

nor does the aircraft move away from radial

In that case, the restriction remains in effect and the air-
craft will remain at an altitude not higher than 1500 ft. This
may or may not cause an ERROR later (e.g., when an instruction
to climb to a higher altitude is given). It is because of such
sometimes unexpected interpretations of a procedure that one

should carefully check the flight track and altitude profile
generated.

Sometimes it 1s desirable to give a set of altitude restric-
tions as for instance:
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CLIMB TO 35040 FT

RESTRICTIONS

FOR 20000 FT
STAY BELOW 1000 FT
FOR tgaaog FT
STAY BELOW 2000 FT
FOR 60000 FT
STAY BELOW 2500 FT

This is communicated to the computer by a DEPART card on which the
first restriction appears on the DEPART card itself and the sub-—
sequent two restrictions appear on two continuation cards. The
instruction field of the continuation card is left blank. A
restriction on a continuation card is appended to the last instruc-
tion encountered and remains in effect for as many instruction
steps as required to satisfy it. If in the above example, the
DEPART card had no restriction punched in it, but three continua-
tion cards were used (one for each restriction), the result would
have been the same. It is recommended that restrictions are en-
tered for increasing altitudes, but it is not necessary to do so.
The three restrictions above could have been entered in any

order.

4, FURTHER ERROR MESSAGES

There are many warning and error messages which may be gene-
rated in the execution of a procedure. Some of these, referring
to navaid references in restrictions, have already been discussed.
The following messages are discussed in about the same order as

they would be generated by the program.

When a navaid is referred to in a procedure, it must be
defined to the program before a FLIGHT card is read. The first
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time a navaid is found to be missing, the error message:
NAVAID *** NOT KNOWN

will be printed. On subsequent execution of the departure after
a different FLIGHT card, the message will not be repeated unless
the first message was:

NAVAID *** NOT KNOWN WILL OVERFLOW IF PRESENT

This message indicates that the navaid was not known at the time;
fufthermore, the navaid directory is full and no space can be
found for the item. This means that a navaid not used in the
porcedure must be deleted to make space for the required navaid.
A listing will be printed of all navaids known to the program the
first time that this condition occurs after space has been pre-
viously available in the directory.

The warning:
A/C GONE BEYOND ALTITUDE PROFILE AFTER ** STEPS

indicates that the aircraft has gone beyond the distance for which
an altitude profile is defined. The program will keep the air-
craft in level flight. This is the same action as that which
occurs when the total length of a FLTTRK is more than specified

on the altitude profile. In the case of the FLTTRK, no message

is generated, however.

If a reference is made in an instruction of an unknown navaid,
the program will, when it reaches that instruction, print the ba-

sic error message:

NAVAID MISSING ***
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This message will repeat for each FLIGHT card where it is appro-
priate. If an altitude or a distance was also specified, the
program will continue laying out the flight track. In that case,

the message:
(IT IS IGNORED)
is appended. If this option is not open to the program, the word
ESSENTIAL
appears before the
NAVAID MISSING
message and the procedure is terminated.

A warning is printed when a radial is already past when it
appears in the instruction. If no altitude or distance is also
specified, the message is an error, and is preceded by the word

ESSENTTIAL:

(ESSENTIAL) *** *x* RAD ALREADY PAST

A similar warning or error can be issued when the radial is not

intersected by the current heading of the aircraft:

(ESSENTIAL) *** *%x RAD NOT INTERSECTED

The same fixup is taken: 1if an altitude or distance is present,

the radial reference is ignored, else the procedure is terminated.

When an altitude restriction is issued, the aircraft must be
at an altitude equal to or lower than the restriction. If this
is not the case, the program will issue the following message,

after which the procedure is terminated:
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ALT. REST. **** FT ILLEGAL AFTER **** FT WHEN A/C IS AT #**** FT

This means that either the aircraft performance data do not
match the procedure or that the proceduré'is incorrectly phrased.
Errors in coding the cards can also cause this error, of course.
Any correction will have to be considered on an individual basis,
and no general rules can be given.

A somewhat different variety of the above problem is expressed
by: '

RESTRICTIVE ALTITUDE *** NOT FOUND IN STEP * (MAX ALT = *** FT).

This message means that the altitude mentioned in a restriction
cannot be found in the altitude profile. This may happen, for
example, when a navaid reference causes a lower altitude restric-
tion to be extended "to infinity." One should carefully check
to see that the procedure is worded correctly and that the re-
strictlion chosen by the program is the desired one. The original
altitude profile of the alrcraft executing the procedure must, of

course, extend to include all altitudes referenced in the procedure.
ALTITUDE **** CANNOT BE REACHED

This message may be preceded by the word
ESSENTIAL.

The altitude in an instruction cannot be found in the altitude
profile. This may be due to an altitude restriction which is in
effect "to infinity" or it may be due to the fact that the air-
craft performance data as specified in the altitude profile do not
extend to high enough altitudes. The altitude profile should be
expanded, the restriction changed or the procedure reworded if

the error condition is raised. In the case of a warning, one
should carefully check that the procedure was executed as intended.
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In that case, the phrase
(IT IS IGNQRED)

will appear indicating the decision made by the program. This
message is also appended after:

A/C IS ALREADY AT ALT. **** FT WHEN **** FT INSTRUCTION IS GIVEN

This indicates that the procedure does not match the performance
characteristics of the aircraft: the climb to altitude instruc-
tion comes too late in the procedure. The procedure should be
rephrased or it should not be followed by aircraft which climb

as fast as those causing the message. If an alternative to climb-
ing to the altitude exists, it will be taken.

When a radial is intercepted, the aircraft may overshoot the
radial if the turn radius is too large to make the turn. In that
case, the aircraft will ultimately get on course as shown in
Figure VI.3.

Q.

FIGURE VI.3 Radial Overshoot
The message corresponding to this situation is:

A/C TURN RADIUS *** TOQ LARGE FOR INTERCEPT OQOF *** *** RADIAL.
A ** DEGREE COURSE ADJUSTMENT IS MADE

one should carefully check the runway layout plot to see what
happened. Correction of the problem, if needed, can take the form

of rephrasing the procedure, changing the aircraft performance,
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or using a different procedure for the given type of aircraft/

mission combination.

When a proceed direct to a navaid instruction is encountered,
the program will locate the navaid with respéct to the alrcraft.
The alrcraft will be turned onto thé shortest turn to reach the
navaid. If the navaid is within the turning radius of the air-
craft, the program assumes that the aircraft 1s already at the
desired location and no further action will result. The following
message will appear:

CANNOT PROCEED DIRECT TO ** NAVAID~DIST = **** FT RADIUS = **** FT
A/C CONTINUES ON HEADING *** DEG

one should check that the aircraft has indeed performed the pro-
cedure as desired and reéphrase the procedure if this is not the
case. '

When the program finishes generating an altitude profile, this
new profile will now become the profile used for this aircraft/
mission combination (for the duration of the procedure only). Al-
though the program can generate a very complex altitude profile,
it can only use the first 10 altitude/distance pairs for the sub-
sequent calculation. In other words: the same limitation applies
to storing a computer generated profile as applies to a user
specified profile. The entire profile will be printed by the pro-
gram at the concusion of the procedure so that the user can see
what happened. If a truncation occurs, it will be signified by
a dashed line across the profile listing. The profile will be
followed by the message:

PROFILE GENERATED EXCEEDS STORAGE AVAILABLE
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and the program will keep the aircraft in level flight at the al-
titude specified by the 10th entry in the profile for distances

larger than correspond to this entry.

When a procedure is halted abnormally, the following message
will appear after the appropriate diagnostic: '

PROCEDURE ABANDONED AFTER ** STEP(S)

emphasizing the fact that there remain steps in the procedure

which did not get executed and which may well contain further

errors.

The only errors which have not been discussed are those asso-
ciated with the complexity of the procedure. The message printed

as a result of a too complex procedure is
PROCEDURE TOO COMPLEX

This message may or may not be appended with an identification of
a specific type of data. Table VI.1l associates the allowable com-

plexity with the messages printed.

It should be mentioned that the number of distances, altitudes
and navaids means the total number of references for instructions
and restrictions combined. If a restriction and an instruction
reference the same distance, for example, each will still generate
a separate reference. Two references are generated in this case
since the "compiler" of the procedure will not check the '"symbol
table."
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TABLE VI.1

ALLOWABLE COMPLEXITY OF PROCEDURES

TOTAL NUMBER ;
ITEM ALT.OWED MESSAGE

STEPS 15 PROCEDURE TOO COMPLEX
(immediately before an
instruction)

RESTRICTIONS 15 PROCEDURE TOO COMPLEX
(immediately after the
word RESTRICTIONS)

AL TITUDES 25 PROCEDURE TOO COMPLEX ALTITUDES

DISTANCES 25 PROCEDURE TOO COMPLEX DISTANCES

NAVAIDS 15 PROCEDURE TOO COMPLEX NAVAIDS

HEADINGS 15 PROCEDURE TOO COMPLEX HEADINGS

It should be mentioned that in general, SIDs, when translated

into flight track lengths, are much larger than the area of inte-

rest for NEF contours.

The user can save considerable computer

time by not specifying those parts of a SID which are clearly out-

side the range of interest.

CLIMB TO 2500 FT THEN
TURN TO HEADING 1lb0

For example, consider

INTERCEPT NNV 050 RAD (INBOUND)
INTERCEPT MMV 158 RAD
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If this instruction causes the aircraft to move far away, as
shown in Figure VI.4, a great amount of unnecessary calculation is

performed. It would be more advantageous to specify
PROCEED FOR 60000 FT

instead of the two (strictly speaking) unnecessary further in-
structions. >4

Q
\

\2, 60000
‘'

W5

\

o\
WS
FIGURE VI.!. Example of Excessively Long Flighttrack in a Procedure

This saves time in that less geometric work has to be done, but al-
so a considerable saving in computer time is realized in computing
the grid. A factor of 2 to 5 gain in execution speed may be ob-
tained when the procedure is limited to only those steps which are

in the immediate vicinity of the airfield. The immediate vicinity

is considered to be a radius of approximately 8 miles around the air-
port. As an aid in assessing after a checkout run how much of a
procedure can be deleted, a listing of total distance covered is
provided following each FLIGHT entry in the Chronicle.

The DEPART statement constitutes a very powerful method of
entering flight tracks into the computer. It is, however, at the
same time capable of creatling much more data than is neéessary or
desirable. Only experience on the part of the user will show
him what amount of detail forms the compromise between minimizing

computer time and retaining all necessary features.
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5. ~ USING DEPART FOR VFR OPERATIONS

There 1s one item which should be pointed out. Although the
DEPART statement is worded in such a way that an instrument de-
parture is implied (IFR), the same method can be used to enter
VFR instructions. To do this one introduces what might be called
"pseudo-navaids."

When a pilot's instruction is "elimb to 1500 ft. then proceed
to the power plant," this is essentially the same as climbing to
an altitude and then proceeding direct to a navaid. In the one
case the navaid location is determined by looking on an instrument,
in the other by looking out of the window. The resulting flight
path is not different and one may well use a factory or other
landmark as a "navaid" for a VFR clearance.

‘ Radial references may also be used. For instance, a "navaid"
and "radial" may be selected to closely correspond to the location
of a major highway, etc. A clearance containing a directive "cross

~ the interstate at or below 2500 ft" can then become a restriction:

UNTIL I~?0 260 RAD
STAY BELOW 2500 FT

where the 260 radial of a fictitious navaid I-70 corresponds to
the Section of freeway where the aircraft will cross (c¢.f. Figure
VI.5)

The user can, with the above suggestions, readily make up a
large variety of VFR "procedures." Since these procedures are
"invented" by theée user, they must be thoroughly checked. For
published SIDs at least the user has a fair amount of confidence
that the procedure makes sense for aireraft of certain performance
characteristics. When a pseudo-procedure is used, the user must
check the approépriateness of the instruetion for the aircraft as
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well as the validity of the instructions. Nonetheless, the user
is encouraged to gain experience in formulating VFR procedures in
ferms of the DEPART statement, since it is a valuable tool in
modeling airfields. The only limitations are the allowable in-

struction set and the imagination of the user.

6. THE GENERATION OF AN ALTITUDE PROFILE

When a procedure is specified, the program will generate a
new altitude profile for each aircraft/mission combination as it
is required. The new profile may be identical to the original
profile, but it may be very different.

The reading of a FLIGHT cérd willl initiate a search for the
proper altitude profile. If this flight i1s taking place on a
flight path specified by a procedure, the program will generate a
new altitude profile. The new profile is generated "along with
the aircraft movements." That part of the profile which corre-
sponds to distances from start of takeoff roll less than or equal
to the distance flown by the aircraft is frozen. The profile

beyond the current aircraft position can be altered.

The new profile starts off with one point specified: at
distance zero the aircraft is on the ground. The following steps
are repeated for as many instructions as are in the procedure.
(See Figure VI.6.)

1. The current altitude is located in the original pro-
file and the corresponding distance is found.

2. The current distance from start of takeoff roll is
located in the new profile.

3. The new profile is cut at the point where the aircraft
is at this momént. Distances largér than the current

position are dropped.
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4, The "stretch" of the old profile is computed. The
stretch is the difference between the distance actually
flown minus the distance which the aircraft would have
flown to get to the same altitude using the original
altitude profile.

5. The part of the original altitude profile which contains
altitudes larger than the current aircraft altitude 1s
spliced behind the truncated new profile. (The proper
amount of stretch is introduced along the distance
axis.)

6. Altitude restrictions which are currently in effect
are located. Each altitude is located in the new pro-
file. The amount of stretch which must now be used to
expand the new profile i1s computed. If the stretch is
zero or negative, the altifude profile will automati—
cally satisfy the restriction. If the stretch is posi-
tive, the aircraft after reaching the altitude, will be
kept level at that altitude for the distance given by
the stretch. All points further along on the profile are
extended by the same amount.

The reason that the altitude restrictions for points beyond
the current aircraft position are recomputed every time is re-
lated to the fact that radial references may occur. If one oc-
curs, the distance along the flight track where a radial 1s in-
tersected depends on the aircraft heading. If during an instruc-
tion the alrcraft heading changes, the distance to the radial may
vary. The altitude restriction therefore may manifest itself in

a different way each time the aircraft heading changes.
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7. THE LEWIS THREE DEPARTURE

The Lewis Three Departure (Figure VI.7) can be used as an
example of alrcraft operations. The aircraft must turn 1 NM be-
yond the runway. Since the runway itself is 11000 ft., this distance
is 17000 ft. The aircraft then turns to a heading of 150 and
intercepts the FLM 010 radial. Thére are then three options:

1. Molehill Transition:
Intercept and proceed inbound along the LLS-078 radial.

2. Island Transition:
Intercept and proceed inbound along the MRI-061 radial.

3. Westchester Transition:
Proceed outbound along the FLM-088 radial.

When one locates FLM on the map, we see that it is well below
the lower edge of the square of interest. Therefore the Island and
Westchester transitions can be ignored since they do not contri-
bute to the NEF values but would take considerable computer time.

The Molehill transition takes place over the grid of interest
and should therefore be considered. Since the LLS VORTAC is 46
miles away, there is no need to consider all 46 miles of flight
track. It would be more appropriate to limit the flight track to
about 10 miles.

We see that we are therefore left with two procedures. The
first defines the flight track for the Molehill transilition, the
other reflects the other two transitions combined up to FLM. Since
the instructions are different, one must consider them as two
independent departure procedures. The Molehill transition

becomes:
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PROCEED FOR 17000 FT THEN

TURN TO HEADING 150

INTERCEPT FLM 010 RAD (INBOUND)
INTERCEPT LLS 078 RAD (¢INBOUND)
PROCEED FOR 60000 FT

The other two are:

PROCEED FOR 17000 FT THEN
TURN TO HEADING 150
INTERCEPT FLM 010 RAD (INBOUND)

PROCEED DIRECT TO NAVAID FLM

It is fairly clear that these procedures will generate a con-
siderably longer flight track than is strictly necessary. This is
one of the things which will show up in a NOPROC run when actual
distances can be found. It may be desirable to review the NOPROC
listing and delete procedure steps after checking the listing of
the flight track for all aircraft following the procedure.
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SECTION VII

NOISE EXPOSURE FORECAST CONTOURS

1. THE INTERFACE WITH GPCP

The ultimate output desired from NEFUSAF will quite fre-
quently be a set of NEF contours. It is possible to do the con-
touring by hand. If NEFUSAF printed the grid values (DMPGRD with
the PRNT option, or PRINT card), this listing may be spliced to-
gether to yield a map of the grid values through wheih contours
may be drawn by hand. On page 11 it is shown hew one may put such
a map together. Although the necessary calculations may be per-
formed by hand, it is generally more efficient to have a computer
program claculate the contours and plot them on a graphic output

device.

NEFUSAF can produce output which is compatible with GPCP, a
General Purpose Contouring Program, available from California
Computer Products (CALCOMP). We will not -discuss the algorithms
used by GPCP, nor do we intend to indicate how storage require-
ments for GPCP can be made of the right size to fit the NEFUSAF
output. These matters are fully discussed in the CALCOMP manual.
The CALCOMP manual also describes additional features of GPCP
which may be useful‘in certain contouring situations. Such fea-
tures, although useful at times, are outside the scope of this

volume.
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The writing of a GPCP compatible file is initiated by the
NEFUSAF control card:

/PLOT g 24000 30 3q % e ‘ TOT &
Keyword| Option | Scale | Contour | Contour 4 Contour | Text
#1 #2 ts

600 oO0jooOGGOOOPOOGO GUUUUOOKMDOUUUUUEUUOOUUU 0000000?000UUUUUOUUUUUULO
12345 8078 910101213 14P51617 18132021 22[p3 24 25 26 27 28 29 30[p1 32 33 34 35 36 37 39 940 41 4243 44454647 48 43 50 51 52 53 545 56 57 56 53 60 61 6253 64 85 66 67 68 63 701 727374 75 76 77 78§ 80
RN AR RN R AR RRRR RN AR RRRRRRRI REERERE] RRRRRRRI RRRERRRI B
2222202222222 P22 2220 222222202222222022222222R222222202222222Q2222222p2222222

+++ PLOT CUT 5 WIDTH ** IN. OPT = 2. SCALE 1 TO 24000 (1 IN = 2000 FT

GPCP CONTROL CARDS ON UNIT 11
CONTOURS ARE e 30 35 40 45
THERE ARE *** ANNOTATION RECORDS **** NEF DATA POINTS

The input to GPCP can'be regarded as two sets of data cards.
The first set contains control cards which allow the user to speci-
fy certain coperations to be performed. These cards indicate what
contours are desifed, the scale of the plot and whether to draw a
border or to stop the plotter for pen changes, etc. The second
set of cards contains the values of the individual (random) control
points to be contoured. Since NEFUSAF may produce in excess of
10000 data cards for each "PLOT" card, it is more efficlent to
write this Iinformation on a magnetic tape.

Although the control card part of the GPCP compatible out-
put can be made available to the NEFUSAF user on punched cards,
it is for most purposes unnecessary to punch them and they can
be included on the tape file. In that case, only 3 cards will be
punched. It is recommended that the card images be written on
tape; in this way there 1s never any problem to replot contours
since the data and the control cards are together on the tape and

- cannot be separated.

2. PLOT OPTIONS AND DEFAULT PARAMETERS

The user has several options at his disposal, even within the
confines of a "standard" NEFUSAF/GPCP run. These options are
specified in the OPTION field of the PLOT card and listed in Table

VII.1.
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TABLE VII.1

PLOT OPTIONS

OPTIONS ACTION TAKEN BY THE PROGRAM

+1 Mark grid points on the map

+2 Do not mark grid points

+3 Mark grid points and post local NEF
value

+4 Same as (1) but suppress flighttrack
map

+5 Same as (2) but suppress flighttrack
map

+6 Same as (3) but suppress flighttrack
map

If the option is positive, all GPCP control cards
other than the first three will be put on the same
tape as the NEF data cards. If the option is
negative, the GPCP con%rol cards will be punched
on the card punch (unit 8).
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The tape on which the GPCP compatible output is to be written is
always associated with logical unit 11. The user who wishes to
avail himself of the more advanced features of GPCP can edit the
punched cards to suit his particular needs.

When a tape is generated during a run in which positive and
negative options were intermixed, it is important to remember that
the tape can only be processed by GPCP with the punched control
cards of that particular run. In general, each tape on which files

have been written which have punched decks associated with them
should never be separated from such decks, since only the combl-
nation of the tape with its complete associated deck will give a
correct GPCP run. Any tape, which contains only data written with
a positive plot option, can be plotted using the following 3
cards:

EDIT]  17]
ERT | |

/TR ‘ \\

lpooooooo0000000000000000060000000000000000000000000000000000000000000080

000,p00000
1234678 91001 12131415161718132021 222324252527 2828 30 31 2235 34 35 36 37 38 30 40 41 42 43 44 45 45 47 48 49 SO 61 5253 54 55 56 57 50 53 60 61 6253 64 65 66 6760 63 7071 72737475 76 77 18 79 60
AR ARR R R R R R R R R AR A R R R R R AR R R R R R R R R R R AR RN N

22,20222220222222222222222222222222222222222222222222222222222222222222222222222
3333p333333333333333333333333333333333333333333333333333333333333333333333333333
Q4444004444448 0448444480404 4440444444444 4 0400440 804444440008844884444444444
5555p55555)55555555555555555555555555555655555565556555555555555555555555555555558553
B 66p6666E566666666666666666666666666666666656666666666666666666666666666666666
R RN RN R RN RN R R R RN RN AN R RN RN RN RN
6680p886OO[Bo00080866666308606088568808808080888863666880808885680888888308888666666680 ?
K‘SQQSEgg9999999999999999999999999999999999999999999999999999999999999999999999999 V

1234 8 91001 12131415161718192021 222324252627 259253093 373334 3536 37 30 39 4D 41 4243 44 4546 47 A8 45 30 61 57 53 4 6 SR 67 55 5960 6 625304 6SE6 67 BREI 7O 71 7‘27374757677787380/

13u [ECIT)
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These three cards are the same as those punched out by the
NEFUSAF program dﬁring a normal run. Except that the the JOBX
punched by the program will have the name of the first airfield
punched in it for easyvidentification of the corresponding tape
(if tape and cards are kept together).

If the user leaves the OPTION fileld blank, the program will
default to option = 2. This will not cause any error or warning
message, 1n keeping with the basic philosophy of the program
that all standard defaults will not result in diagnostics. If
any option other than the set form -6 to +6 is used, the program
will issue a warning and set the option to the value 2.

When an option with absolute value 1, 2 or 3 is selected,
the program will produce two sets of maps, which can be plotted
on top of each other or which may be plotted on separate sheets
to make overlays. ¥ The first plot produced is a set of NEF contours
as specified below. The plotter will then draw a border and
stop. At this point the operator may start on a fresh sheet of
plotter paper or he may continue on the same sheet; when continuing
on the same sheet he may wish to change pen weight or ink color.
When the plotter is restarted the program will draw a layout of

all runways, flighttracks and runup areas used by the program.

These "annotation records" are put on as follows: All run-
ways will appear on the map with a width equivalent to 250 feet.
If a runway number was given on the RUNWAY card, it will appear on
the map. A displaced landing threshold will be shown as a bar
across the runway at the point where the threshold is located. All
flighttracks originating on this runway will be drawn. This in-
cludes the flighttracks explicitly defined on a FLTTRK card as
well as those generated by the computer from a procedure. This

process is repeated for all runway and flighttracks.

¥Online plotters may not be capable of stopping to change paper.
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If ground runup areas were entered on a RNPPAD card, the lo-
cation will appear on the map as an aircraft outline. The orien-
tation of the outline is the aircraft orientation assumed on the
pad. The exact location of the pad as specified on the RNPPAD
card is given by the apex of the V of the tail. Any NAVATID which
was entered will appear on the map as a star (#) with the code
underneath. Any of the annotation records described above will
not appear if it falls outslide of the map area. The entire flight-
track map is omitted if the user specifiles an option with absolute
value 4, 5, or 6.

The plots can be made to any arbitrary scale smaller than
1:5000. If it is attempted to make a plot to a scale larger
than 1:5000, the program will issue a Warning and set the scale
to 1:24000 (corresponding to 1 inch equals 2000 feet). The de-
sired scale is communicated through the SCALE parameter on the
PLOT card. The scale parameter containg the denominator part of
the scale. If a scale of 1:36000 is desired, the SCALE field
on the card should read 36000. If the scale field is left blank,
the scale defaults to 1:24000 without the issuance of a WARNING.

The annotation records which we have discussed are sensitive
to the scale of the plot. Not only does the'flighttrack layout
scale properly, but the labeling of the runways, etec., will also
scale up and down, except that no character will be plotted which
is smaller than 0.07". The reason for this is simply the limita-
tion of the plotter hardware; when the characters become smaller
than 0.07" they become illegible due to the limitations of the
plotter resolution and due to the finite width of the pen.

The desired contour values can be inserted on the flelds
designated "contour values." The first contour value field is
unique: if this field 1s left blank the contours from 25 through
50 NEF will be plotted in increments of 5 NEF. The PLQOT data
card can be continued on as many continuation cards as are re-

quired to specify all desired contours. The use of a continuation
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card is fundamentally different from the use of a new PLOT card.
In the former case more contours are plotted on the same map, 1n

the latter a new plot is started.

The options with absolute value other than 2 or 5 merit care-
ful consideration. If it 1s desired to indicate where exactly
the grid points are located on the map,option 1 or 4 can be used.
In that case the plotter will mark each grid point by a plus
symbol (+). When the posting of the NEF value of each grid point
is desired, this may be accomplished by the use of an absolute
value of 3 or 6. It is recommended that this be done only 1if

there is an urgent need to do so since the posting of NEF values

on the plotter is excessively time consuming.¥

3. THE USE OF A PLOT CARD IN THE 'NOPROC' MODE: CHECKPLOTS

The data input to NEFUSAF is very complex and in order to
assist the user in carefully checking his data, the 'noproc' mode
of the program is provided. Although all processing is suppressed
during a 'noproc' run, it is still very useful to allow the PLOT
control card to write a plot. The plot of the airport layout and
flighttracks will still be made even though the contouring part
of the GPCP run will be suppressed and no grid information is
communicated. This enables the user to make a "checkplot'" of his
input allowing him to overlay the plotted flighttrack map over
the original base map to verify that all geometric data were cor-
rectly added.

#In the unlikely event that a map of NEF values 1s required without
plotting any contours, a very high NEF value should be specified
on the first contour location (>100). Maps:'of this sort are more

efficiently generated on the prinfer.
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All messages will appear in the Chronicle during a 'noproc'
run exactly as they would during a 'proces' run. A very much
smaller file will be written to logical unit 11 1f the standard
options are specified. If a negative valued option is given,
there will be no output on unit 11 since the grid will not be
written to unit 11 during NOPROC node. The checkplot provides
the user with one of the most powerful tools to check his flight-
tradk and runway data.

If tﬁe user does not want to have the runway layouté appear
on his final map, he will have specified an option number with
absolute value larger than 3. If a checkplot i1s made this would
appear to result in a plot with no data on it whatsoever: the
option suppresses the geometric data, and the 'noproc' mode sup-~
pressed the NEF values. If the program is in the 'noproc' mode
however, the runway layout wiil always be plotted. This allows
the user to use the same PLOT control card for the checking in
the 'noproc' mode as he will use later to generate the desilred

contour map.

If the program is forced into the 'nogo' mode due to an error,
the presence of a PLOT control card will have the same effect as
during a 'noproc' mode run; only the runway/flighttrack map will
be plotted, irrespective of the option selected. This 1s consis-
tent with the concept of giving the user the maximum amount of
diagnostic information during each run. This has the consequence
that when such a run is restarted, a new volume must be used on
unit 11.

b, PUTTING THE MAP TOGETHER

The output from GPCP is a graphic display. If this 1s
written on a plotter GPCP will produce a map which may consist
of more than ohe sheet of plotter paper. The slze of each sec-
tion of the plot is determined by the width of the plotter drum.

161




If no contrary instructions are given NEFUSAF will assume a paper
width of 28 inches. This allows some space for annotation and
splicing for a 30 inch drum. The size of the plotter page can

be set by the user to any other value by means of the WIDTH card.

- The width should be in available inches of plotter paper. It
should be pointed out that if a small drﬁm plotter is used an
inordinate amount of splicing must be done to arrive at a complete
map. Additionally it becomes very difficult to maintain ade- '
quate registration of successive sheets since some stretch will
invariably occur in the paper even if the humidity is tightly

controlled.

If plots are made on a flatbed plotter, the user should
‘ satisfy himself that the plotter will be able to handle the size
of the map without hitting any 1imit switches. This means in
practice that if the flatbed plottable width is W inches, the

lafgest scale allowable i1s the one for which:
SCALE = (1.2 ¥ 107) / W

This is due to the fact that GPCP is designed for use with drum
plotters and therefore the X-direction is assumed to be infinite.
The program will plot the total X -direction and as much as can
be accommodated of the Y-direction on the given paper width.

The next sheet will contain the next higher band of Y—values.:
This procedure is totally unworkable on a flatbed where the

paper cannot move under program control.

Many additional features are available from GPCP. The in-
terested user is referred to the CALCOMP manual for these. The
NEFUSAF output is complete, however, in the sense that a user
need not know anything at all about the control card structure
of GPCP as long as he runs all contouring Jjobs with the data
provided by NEFUSAF.
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5. DIAGNOSTIC MESSAGES

During the executlion of the program, the GPCP control cards
may be punched on the card punch (unit 8) or they may be written
on unit 11 which also contains the grid data cards.* The program
will print in the Chronicle the unit on which the control cards
are written. If the unit on which they appear changes, this will
also be indicated. The deck, which 1s punched on unit 8, will
contain all the parameters necessary to switch the input routines
of GPCP back and forth between the two files and no further user
action is required to ensure that a deck and ifs corresponding
tape can be processed by GPCP. The messages are:

GPCP CONTROL CARDS ON UNIT **

GPCP CONTROL CARDS ON UNIT ** TRANSFERRED FROM UNIT

Since the GPCP routines will always start from a card input,
a run which 1s entirely written to unit 11 will always display

as the first message:
GPCP CONTROL CARDS ON UNIT 1) TRANSFERRED FROM:-UNIT

since the three cards necessary for the GPCP initialization will

always be punched.

The PLOT card cannot give rise to an error, but several
different warnings may be issued. These are associated with
missing continuation cards, illegal plot options, scale too large
or request for contours lower than 25. The messages dealing with
contour values lower than 25 NEF require further clarification.
The problem centers around the interpretation and calculation of
such contours. The meaning of NEF contours lower than 25 in
terms of land planning is not very well defined. If one requests
a contour lower the 25 NEF, the program will issue the warning:

CONTOURS BELOW 25 ARE NOT CONSIDERED RELIABLE

¥Plot options are given in Table VII.1.
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A related problem is that contours below 15 are not valid
since the program will not compute grid values less than 7 NEF.
When various flights are accumulated on a grid, it quite possible
that contour values lower than 15 NEF will result in incorrect
contours. Since they are of doubtful value even when computed
correctly, these contours will be suppressed. Since a value
lower than 15 NEF i1s also lower than 25 NEF, the meséage will

read:

CONTQURS BELOW 25 ARE NOT CONSIDERED RELIABLE
FURTHERMORE CONTOURS BELOW 15 ARE SUPPRESSED

If all contours desired are suppressed, the program will issue

the warning:
ALL CONTOURS REQUESTED WERE SUPPRESSED

The program will print in the Chronicle the number of control

pointé and annotation records:
THERE ARE **** ANNOTATION RECORDS ****x* NEF DATA POINTS

In general, this is a for-the-record message. It may, however,
appear as a warning when fewer than 100 control points would be
written to tape 11 or if no annotation records are present.

When zero annotation records and no control points are found, the
program has found an empty grid. This would occur if a PLOT card
follows a CLRGRD card. The annotation records can also be missing
when a CLRGRD card is followed only by FLIGHT cards before a PLOT

card is encountered.

The fact that at least 100 control points are needed is due
to the limitations of GPCP. Plots with fewer than 100 points are
ignored as if the program was in 'noproc' mode: only the
flighttrack map is plotted. If the number of data points is very
low, it is quite possible that nonsense contours will still appear
around the edge of the map.
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When options of absolute value > 3 are specified the message will read:

RUNWAY LAYOUT SUPPRESSED **** NEF DATA POINTS

The remaining, self-explanatory messages are:

PLOT OPTION ****»** 7S ILLEGAL, A VALUE OF 2 IS ASSUMED
SCALE 1 TO *#***»** T||FGAL, SET TO 1 TO 24840
CONTINUATION CARD MISSING

6. SCALLOPED CONTOURS

The NEF is a logarithmic unit and therefore its lowest
value is minus infinity. The lowest value communicated to GPCP
is 10 NEF. The NEF concept also includes a cutoff at 75 EPNAB.
If an aircraft causes an exposure on the ground of less than 75
EPNAdB, the contribution is ignored. When the volume of operations
is véry high, 1t 1s possible that the 75 EPNAdB cutoff corresponds
to a sizeable NEF value. When this cutoff occurs at an NEF
value for which contours are desired, the contouring program
finds a large gradient between the lowest grid value calculated
and the empty grid values. The result is that the program draws
a wildly scalloped contour along this gradient. It is partly for
this reason that contours below 15 NEF are suppressed. The
problem sheculd not occur for a 25 NEF contour unless exceptionally
high numbers of aircraft are involved (2000 operations per day
per runway of which 500 are at night).

Another "problem" occurs close to the runway. For many
cases one will find that the higher NEF values (50 or 55 NEF)
willl show islands over the runway. This is due to the fact that
the NEF value close to the (extended) runway centerline may
change quite significantly due to transitions from ground -to-
ground to air-to-ground propagation. When operations take

place in both directions,as many as 5 "islands'"may appear along
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the runway. Although such islands may be correct in certain
cases, one must remember that the control points are spaced
1000 feet apart, and therefore contours within 500 or 1000 feet

of the runway are likely to be inaccurate.

. The NEFUSAF program was written for military jet operations
and the control point spacing is based upon that consideration.
If airbases with a very few, very quiet aircraft are consideréd,
the contours of interest in land planning (20 - 40 NEF) may be
too close to the runway for adequate resolution as explained
above. At that point one has exceeded the design limit of the
program and one must change the program grid spacing in order to

achieve a higher resolution.
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SECTION VIIT

RESTARTING NEFUSAF

1. CAUSES FOR RESTARTS

Despite the extensive error checking provided in the NEFUSAF
program, it will happen nonetheless from time to time, that the
occurrence of an error necessitates a rerun of at least part of
the data. If binary dumps are available, one may restart a run
from such a dump and conserve computef time, since grid values
which are not affected by the error can be copied from the binary
dump. It is also possible that errors occur which cause termi-
nation of the job by the éomputer operating system. These errors
may be due to keypunch errors, causing an abnormal termination of
the Job due to conversion errors, or may be entirely dependent on
the computer installation. Errors of the latter type are tape
parity errors and hardware malfunctions, data set allocation prob-
lems, exceeding time limit, etc. At any time that an NEFUSAF
error occurs during the 'proces' mode, the program will provide a
dump on logical unit 10 which can be used for restarts. Operating
system errors do, of course, not provide this courtesy, and one
must resort to a user generated dump. Since every error has its
own unique recovery, it is imposgsible to give examples for every
poésible contingency, but it is possible to give some broad guide-

lines as to how one might proceed.

The user must first recognize that there are several classes
of errors, even within the scope of NEFUSAF errors. There are clearly
errors which are flagged by the program with an ERROR message in the
Chronicle file. At that point a dump to unit 10 is initiated (preovided
the program 1s in the 'proces' mode), and one can in principle restart
from this dump after the error is corrected. There are some reserva-
tions implied in the above statement however. It is clear that an er-
ror may have occurred at a much earlier point than where it was recog-
nized as such by thé program. If the error has caused the grid
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of NEF values to be updated with incorrect information, the
dump initiated by the ERROR routines is useless since it, also,
contains erroneous information. In that case, one must find the

last dump which was unaffected by the presence of the error.

Tt is equally possible that the error occurred somewhere in
the data, but was never detected by the program as an error.
This might occur when a takeoff or landing descriptor card was
used which contained the wrong references for altitude, delta-
EPNL, or EPNL profiles. If this is the case and the referenced
profiles are properly defined the program will never detect this
as an error, even though clearly all calculations involving this

aireraft/mission combination are wrong.

Finally there are errors which are due to files having been
diverted to unit 10 rather than being written on the units in-
tended because of dump count errors or mixing of formatted and
unformatted dumps in a previous AIRFLD. Such dumps on unit 10
cannot be read back from this unit. Such runs may require a
separate tape reformatting run before they can be restarted for

complete processing.

2. THE PROCES/LODGRD COMBINATION

Tn Section II we have seen that the program maintains several
file status indicators which contain information on whether the
unit contains formatted or binary information, whether a binary
file has been written on or only read, and the position of the
read/write heads in a binafy file. If one makes a write reference
to a file during the 'noproc' mode, no information is transferred
to the external medium, but only a file counter is updated.

This particular counter 1is the "logical" counter: the counter
which keeps track of how many references are made to the file.

The "physical” counter, which is the counter of actual writes
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performed, will not be incremented. If one goes from 'noproc'
to 'proces' mode and attempts to write on a file where the logical
and physical counters are not equal, the program will issue a

warning message:

UNIT ** CONTAINS *** LOGICAL BUT ONLY *** PHYSICAL DUMPS
SAVED DUMP *** ON UNIT 10

as discussed 1in Sectlion II. When rerunning a job to correct
errors, one obviously wants to rerun only those parts of the data
deck which need to be recomputed. The ideal way to do this

would be to run in 'noproc' mode until some computations must be
performed then switch to 'proces' mode to process the corrections.
If one does this, it is clear that any external filles which may

be referenced have physical and logical counts which are different,
and therefore this would cause a new error. The PROCES/LODGRD

combination is designed to meet this particular need.

It is here that the phrase 'restart from a dump" becomes
meaningful. One may run the to—be—réstarted job in 'noproc' mode
up till the last "good" dump of the run which failed. Between
the DMPGRD card which generated the dump from which one restarts
and the first FLIGHT card one places the pair PROCES/LODGRD with
the LODGRD pointing to the file from which the restart is made.
This combination of cards has a greater meaning than just the two
functions called forth by the keywords. It is also recognized as
a RESTART condition, and as such resets all physical counters for
external files equal to their logical values. If the same reels
of tape are therefore used as were written on during the original
run the situation during the restart appears to the progrém exactly

as 1t did during the original run.
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The 'proces' mode will now have the effect of overwriting
erroneous dumps following the restart and the resulting files
and plots will be indistinguishable from those generated if the
original run had been flawless. (If the rerun took place on a
different day, this will not be completely true since the binary
files and plots will have the date coded in them, which is dif-
ferent.) Since the entire file catalog in NEFUSAF is reset to
reflect the status of all external files as they were in the ori-
ginal run, it is imperative that the exact same reels of tape are

assigned to the same logical units.¥

3. SPECIAL CONSIDERATIONS FOR UNIT 10

Unit 10 is a special unit, in that it cannot be read during
a NEFUSAF run, furthermore it is a unit on which it may not be
advisable to overwrite existing information, since it 1s possible
that good dumps, which one would like to retrieve later on, follow
the dump from which to restart. How this can happen can be seen
in the following example. Suppose an ERROR occurs causing a dump
to unit 10. In the remainder of the airfield there are two refe-
rences to unit 16. These are ignored since the program is in the
'nogo'mode and therefore only the logical counters are incremented.
The next AIRFLD card will clear the error condition and reset
'nogo'! to 'proces'. If this airfield also writes on unit 16 this
will cause the dump to be diverted to unit 10 since the physical
and logical counts no longer match on unit 16. It is therefore
unwise to mount the same volume on unit 10 since the restart dump
is not accessible and all existing information will be destroyéd
if unit 10 is written on again! The volume which was unit 10 in
the original run must be assigned to a new logical unit and a

fresh volume mounted on unit 10 (to take care of eventualities).

¥When rerunning a job, one must remember that files which were

newly created during the original run are now in existence. On
many computer systems this will require some control card change
to reflect the file status of "OLD" rather than "NEW."
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If the dump on old unit 10 is the only one oh the volume,
"one can take the volume and mount it on a different logical

unit, say unit 17. If there is no DMPGRD card in the deck cor-
responding to this dump, it is clear that this dump was generated
by a NEFUSAF subroutine call as if a DMPGRD card immediately pre-
ceded the card in which the error occurred. A PROCES/LODGRD
pointing to the first dump on unit 17 must therefore be placed
immediately in front of the (corrected) card causing the error.
Later sections deal with the problems when unit 10 is used as a
default binary unit as well as for error routine dumps.

b, RESTART WHEN SUBSEQUENT ATIRFIELDS HAVE FILE COUNT ERRORS

It is immediately obvious that the above considerations
make it less than desirable to have different airfields wrlte
dumps on the same logical unit. It 1s at times convenient to do so
though, because one may wish to limit the number of tapes in use.
The following few paragraphs describe the various methods by
which the user can extricate himself from the predicaments of

diverted dumps on unit 10 during a restart.

Let us for sake of argument again assume that the tape ori-
ginally mounted on unit 10 is mounted during the rerun on unit 17.

The exact unit is not important and any legal unit not referenced

during the original run can be used. The first dump on unilt 17

is assumed to be the one from which to restart, so in the appro-
priate place in the data deck one inserts a PROCES/LODGRD pointing
to dump 1 on unlt 17. (See bélow how to restart if the restart
dump is not the first one.) Since we will restart from this dump
all previous PROCES cards must be removed so that the computations
up to the restart point are not performed again. The remainder of
the airfield is now computed. .
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The next step is to get the diverted dumps of subsequent
airfields back on the units where they belong, if this is
desired. Since we are only planning to copy tape files we place
a 'noproc' card in front of the first AIRFLD thereby inhibiting
processing. In front of each DMPGRD card which resulted in a
diverted dump, one now places four cards: a PROCES card, a
CLRGRD card, an ADDGRD card pointing to the proper dump number
on unit 17, and a DMPGRD pointing to the desired unit. Although
LODGRD is logically equivalent to CLRGRD followed by ADDGRD we
do not use a LODGRD card since that would constitute a restart
which we do not want at this time. The restart condition causes
file pointers to be reset, etc., which is not desirable at this
point. The DMPGRD card is now followed by a NOPROC card to in-
hibit further processing until the next diverted dump 1is to be

restored. The process is repeated for all diverted dumps.

The DMPGRD card will produce the desired dump on the desired
unit since the logical and physical counters should now be in
agreement. Had the restart failed for one reason or another and
had we copied the remaining dumps using a LODGRD card, the program
would have made the physical counter equal to the logical counter
and caused the program to assume that more files were on the
tape than were really there. This could cause a NEFUSAF error
if the tape contained a recognizable end-of-information record
written by NEFUSAF at some previbus occasion, or else would re-
sult in a system error due to the attempt to read beyond the file-

mark on the tape.

Because one can never be sure that a previous restart has
executed properly all the way to the end it is emphatically
recommended that restarts of successive failed runs are not
performed during the same rerun, but that they are done one at a

time.
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It 1s important to recognize that all preceding cards should
be included for restarts of airfields other than the first one,
since the file counters must be properly set. An alternate way
to achieve this is by leaving all preceding airfields out, but
putting in dummy write references to all files which will be
written on during the restarted run.

In other words, if the restarted run should require writing
dump 6 on unit 14, one puts 5 DMPGRD cards pointing to unit 14 in
the 'noproc' part of the deck. These 5 cards take the place of
the 5 cards which were present in the preceding airfield(s). The
restarted run will then space over 5 dumps before writing the
6th dump.

Since the program resets the counters to bring the physical
count up to the logical count, this process will overwrite any
dumps beyond the logical count of the tape. If an erroneous
volume was assigned to the logical unit it would overwrite any

dumps there. As we emphasized before: 1t is imperative that

the same volumes are mounted on the same logical unit so that

information is not inadvertently destroyed.

5. MIXED DEFAULT AND ERROR ROUTINE DUMPS ON UNIT 10

.1f the unit 10 dump from which the restart is made is not
the first one, it will generally be true that the preceding dumps
were default dumps. One can leave these on unit 17, and not
worry about them, or one can copy them to unit 10 so that unit
10 will, at the end of the run, look exactly as originally in-
tended. To do this, one restarts from the correct point but
starts at the first dump on unit 17 and copies to unit 10 by means
of a default dump using a DMPGRD without a unit number, followed
by as many LODGRD/DMPGRD combinations as required to make the file
on unit 10 look as intended. This is repeated until the dump

from which one desires to restart is read and one can continue
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processing. If the dump from which it is restarted was a user
generated default dump, the DMPGRD card should be used to copy
the dump from unit 17 to unit 10 in order to preserve the ori-
ginal appearance of this tape; if the dump was due to the ERROR
routine and not user evoked this last LODGRD should not be
followed by a DMPGRD card.

6. RESTART MESSAGES

The PROCES card, when encountered, will cause its normal
message to be entered in the Chronicle as usual. The LODGRD
immediately following a PROCES card will cause a restart message

to be printed indicating which files one considered open to the

program:

RESTART FROM PREVIOUS ERROR

EXTERNAL FILES ATTACHED
UNIT ** BINARY WITH *** DUMPS
UNIT ** PRINTED WITH *** DUMPS
UNIT ** BINARY WITH *** DUMPS LOGICAL BUT *** PHYSICAL
UNIT ** INPUT ONLY

The first message appears for each binary unit which is still
at the load point. The second message is used for all formatted

files. The third message indicates that the number of logical and
physical units is not equal, in other words, the tape was written
on during the run in which the restart occurred. This 1is in it-

self not an error, but it is obviously a dangerous thing to do.

' The fourth message appears for read-only dumps, i.e., a tape

which is being read but has not been written on during the present
run. "Input only" files are always rewound and placed at theilr
load point during a restart.
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If an illegal header has been encountered on a tape, the re-

start procedure will give the tape "input only" status:

UNIT ** INPUT ONLY (LIMITED ACCESS DUE TO ILLEGAL HEADER)
It is also possible to get the message:

UNIT ** BLOCKED (LIMITED ACCESS DUE TO ILLEGAL HEADERY

indicating an unexpected end of file on a unit which was written
on during an earlier part of the Job.

Both these messages indicate that the run has been 1n the
'proces' mode prior to the restart point. This constitutes
therefore, not a restart in the usual sense. Since thils kind of
operation is not a true restart but apparently an attempt by the
user to do something special, we cannot give any further guidelines

here.

If an error is detected in the input data before the PROCES/
LODGRD is encountered, the restart will fail and the warning

message:
RESTART FAILED - NOT ALL ERRORS WERE CORRECTED
will be printed in the Chronicle. The program remains in the

'noge' mode for the remainder of the airfield.

7. RESTART OF A RUN WHICH CONTAINS PLOT CARDS

If a run contained PLOT cards before the point from which
the restart is made, a file will have been written on unit 11.
The tape on unit 11 will receive grid information when the pro-
gram is in the 'proces' mode but only annotation information will
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be present during the 'nogo' or 'noproc' mode. Since the presence
of a PLOT card in the 'noproc!' section of the deck will only cause
the annotation information to be fransferred, one should mount a
fresh volume on unit 11 during a restart. The original tape 11
should be run through GPCP to retrieve any contours up to the
point of restart. If the volume is remounted, all contour infor-

mation up to the point of restart will be irretrievably lost.

A rule to remember: During restarts all user definable files

must be remounted as in the original run, all NEFUSAF internal

files (unit 10 and 11) should be given a new volume.
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_ COMPUTER PROGRAM ODEHATUR'S MANUAL FEXAMPILE | PAGE: 1
NEW AIRFIELD NEF TEST CASE FOR NASA LANGLEY COMPUTER CENTER
EXTERNAL LOCATION OF GRID ORIGIN X = 1620000 Y = 619000
MAGNETIC DECLINATION 7,0 DEG TO EAST.
OPTIONS  PROGRAM WILL PROCESS INPUT DATA (ENGLISH UNITS)
‘ DATA BASE CARRIED FORWARD UNCHANGED
FILES KNOWN TO PROGRAM
UNIT 10 BINARY WITH 0 DUMPS
FLIGHT DESCRIPTOR AIRCRAFT = B+526 TURN RAD =  600040FT
OPERATION = TAKOFF ALT PROF = 511
CLASS NO = 5] POW PROF = 511
MISSION NO = 1
SUBFLIGHT = 1 NOISE PROF = 511
TRACK LIMITS = 0 TO 1000000 FY
FLIGHT DESCRIPTOR AIRCRAFT o Be526 TURN RAD =  6000,0FY
OPERATION = LANDNG ALT PROF = 51
CLASS NO = 51 POW PROF = 61
MISSION NO w 10
SUBFLIGHT = 1 NOISE PROF = 512
‘ TRACK LIMITS = 0 TO 1000000 FT
FLIGHT DESCRIPTOR AIRCRAFT = KC~l35A TURN RAD =  6000.,0FT
OPERATION = TAKOFF ALT PROF = = 2512
CLASS NO = 251 POW PROF = 2512
MISSION. NO = 2 _
SUBFLIGHT = 1 NOISE PROF = 2511
TRACK LIMITS = 0 TO 1000000 FT
FLIGHT DESCRIPTOR AIRCRAFT = KC=135A TURN RAD =  600040FT
OPERATION = LANDNG ALT PROF = 51
CLAS3 NO = 251 POW PROF = 62
MISSION NO = - 10
SUBFLIGHT = 1 NOISE PROF =» 2512 :

FT
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TRACK. DIST
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10000 FT
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TRACK DIST
0 FT

3000 FT
6000 FY
40000 FT
41000 FY
200000 FT

ALTITUDE PROFILE
TRACK DIST
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0 FT

8000 FY
11500 FT
23000 FT
31000 FT
200000 FT

NAME. =
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0FT
0 FT
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5000 FT
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NAME =

511
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0,0
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1000 FT
1000 FT
18660 FT
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4+4 POWER LEVEL PROFILE  NAME =
‘TRACK DIST REL POWER (DB)
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0 FT 440
. 4000 FT .8
8000 FT 040
200000 FT 0.0
+++ ALTITUDE PROFILE NAME =
TRACK DIST ALTITUDE
36500 FT 1700 FT
60000 FT 1700 FT
90000 FT. 4500 F7
180000 FT 13200 FT
T 7%« POWER LEVEL PROFILE NAME =
~ TRACK: DIST  REL POWER (DB)
v-.-n--n,-n‘? BB P R PG Rey -
o . 0 FT' »]l.0
300000 FT »],0
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TRACK DIST
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MANUAL EXAMPLE

FLIGHT NOISE LEVEL PROFILE (EPNL)
EFFECTIVE PERCEIVED NOISE LEVEL
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400
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800

10600
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1600

2500

3150
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- 5000

6300

TTTT8000°
10000

12800

.. 16000

20000

- 2000

25000 |

133,9

132,85

131,1
129.7
128,2
12645
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1228

120,85
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110.,2

10741

103,5
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94,6
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NAME =
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COMPUTER PROGRAM OPFRATGR’S MANUAL EXAMPLE

+¢  PLIGHT NOISE LEVEL PROFILE (EPNL) NAME =
: EFFECTIVE PERCEIVED NOISE LEVE|
DIST GRND=TO®GRND AIR=TO=GRND
LT L L 2 2 1 1 3 rY I L2 2 2 X 1 2 2 LI L LY T Y %)
200 FT 130,9 130,68
250 FT 129,5 129.4
318 FT 12841 128,40
400 FYT 126,7 126,46
500 FT 125.2 12649
630 FT 123,5 123,2
800 FT 121.8 12144
1000 FY 119,8 119,5
11250 FT 117,5 117,6
1600 FY 115,2 115,8
2000 FY 112.8 113,9
2500 FT 110,2 111,9
. 3150 FT 107,2 109,8
4000 FY 106,1 107.6
5000 FT 100,5 105,3
6300 FT 9646 10249
8000 FT 916 10043
10000 FY 8840 974
12500 FT 83.2 94.4
16000 FT 78,6 91,6
20000 FY 73,3 88,5
25000 FT 67,6 85,0
+¢+  FLIGHT NOISE LEVEL PROFILE (EPNL) NAME =
___ EFFECTIVE PERCEIVED NOISE LEVEL
DIST GRND=TO=GRND AIR=TO=GRND
. 200 FY - 120,3 120,43
250 FT 119,0 119,0
315 FT 117,7 117,.7
o &00 FT 116,3 11643
S00 FT 114,9 114,9
630 FT 113,3 113,3
800 FT 111,6 111,7
1000 FT 109,5 10946
1250 FT 107 .4 107,8
e )600 FT 105.2 105.7
2000 FT 102,7 103,6
2500 FT 100,0 101,5
3150 Fr 96,6 98,9
4000 FT 93,3 96,7
8000 FT 90,2 9540
6300 FY 85,5 9240
TTTTTTTTTTTTT8000 FY 82,3 89,4
10000 FT 78,8 86,6
12500 FT 74,9 83,5
16000 FT T0.7 . 80,2
20000 FT 65,6 76,6
25000 FT 6045 7246
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COMPUTER PROGRAM OPERATOR s MANUAL EXAMPLE PAGE &6

p.q--.--wonnwﬂqwnwwq-wpo-.nQa--.q-nq-n.---'up.q.—m-na-qp-pp.og.,.-p-’--.

: ' ‘..‘-...ﬂﬂﬂ-.é--.’O.“-Q.-..'”ﬂ‘..‘
Ried e RUNWAY 14

O’QP",.QQ...QQ.‘QQD-.QQ.'

LENGTH 11829 FTs» GLIDE SLOPE 2,50 DEGy HEADING 145 DEG

TSTART( 1638610, 674620) END( 1644320, 664260)
DISPLACEMENTS = TAKEOFF. 0, LANDING 0

4++  DEPARTURE PROCEDURE

PROCEED FOR ,48000 FT _THEN
T TURN TO HEADING 034
RESTRICTIONS

FOR 48000 FT
~ STAY BELOW 3000 FT

_PROCEED FOR 200000 FT

_ péy«pfagaa- END OF PROCEDURE o#.*#aeﬂ&i_

e+ KCel35A AIRCRAFT NO. ® 251  MISSION NO, = 3
_OPERATIONS = DAY 2,420 » NIGHT 0,000
3000 FT RESTRICTION RESCINDED

PROFILE BENERATED == DISTANCE  ALTITUDE =~

0 L0 FT
6000 - 0 FT
10000 200 FT . .
18000 1000 FT
27000 1000 FT
46592 3000 FY
~ 4B00O 3000 FT
201408 18660 FT
" FLIGHT TRACK == MANEUVER " DISTANCE" "HEADING
 EXECUTED ) AFTER COMPLETION
PROCEED 48000 FY 48000 FT 145 DEG
TURN LEFT 110 DEG 59534. FT 34 DEG
PROCEED 200000 FT 259534 FT 34 DEG
BN TYT 22T T TR A TE FRT T R WARNING oénesdondshisdtsosantonnssy

A/C GONE BEYOND ALTITUDE PROFILE AFTER 3 STEPS _
PR Y R TR PP R R P AT S PR P SR P E PR T EE P E PR eI g g

79,719 SEC

++¢  Be526 AIRCRAFT NO. ®  §1  MISSION NOe & 1
ST OPERATIONS = DAY 3,020 4 NIGHT 04000
3000 FT RESTRICTION RESCINDED
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.‘Q‘OQD'-D..D’D.-Q,--qo,---”-.-—-..--..--n-ﬂ.-n---”.--p”—--Q-ﬂ--.p------

_PROFILE GENERATED == DISTANCE  ALTITUDE

0 0 FT
5000 .0 FT
12000 100 FT
33306 3000 FT
48000 3000 FT
62694 5000 FT
214694 20500 FT
FLIGHT TRACK == MANEUVER DISTANCE HEADING
, EXECUTED ] , _AFTER COMPLETION
PROCEED 48000 FT 48000 FT 145 DEG
" TURN LEFT 110 DEG 59534 FT 34 DEG
PROCEED 200000 FT 259534 FT 34 DEG
Y YT Ty ST YT ST YYY Y TR AT WARNING 6#&#»&uc&uaa#a##»&###*»*bu&

0’#

TY

+*e

Yok

KX X

e e B

‘**

 A/C _GONE BEYOND ALTITUDE PROFILE AFTER 3 STEPS

‘###ﬁ###“#“0#*#Qﬁ###“##ﬂﬂ##ﬁ##“&#*ﬂ###**QGﬁQQ**###&#*%#*Q###“Q%*##ﬁﬁ##@#%%%

e 70,639 SEC
LANDINGS FLIGHT TRACK 14E
« PROCEED 200000 FT
“KCw138A"~ ~ AIRCRAFT NO, a 251  MISSION NO, = 10 :
. .. LOPERATIONS = DAY 84400 » NIGHT  =04000 54916 SEC
Be526 . AIRCRAFT NO, = 51 MISSION NO, = 10 o
OPERATIONS = DAY ~ 84400 9 NIGHT  =0e000 5,649 SEC

DUMP GRID TO UNIT 12 _

PROGRAM CATALOGED FILE AND SAVED DUMP 1 ON UNIT 12

DUMP GRID TO UNIT 15 PRINTABLE ,

PROGRAM CATALOGED FILE AND SAVED DUMP ] ON UNIT 15 SPECIAL FORMAT

CLEAR GRID ### GRID CLEARED #es

Y XL X 2 0 0 L L3 L B 3 2 X 2 X L 2 F 2 1 7 %]

RUNWAY 32

YT T YL P Y L L LY L L Y

LENGTH 11829 FTy GLIDE SLOPE 2,50 DEGes HEADING 325 DEG
START( 1644320y 664260) END( 16386109 674620)
DISPLACEMENTS = TAKEOFF =0y LANDING »0

 DEPARTURE PROCEDURE

CLIMB TO 3000 FT  THEN
TURN TO HEADING 065

A-9




COMPUTER PROGRANM OPERATOR'S MANUAL EXAMPLE PAGE 8

---.-.-Q-—..-Q.--n—--u-Q-ﬂ--q-p-,—--.--o'-..---"-n----Q-gpqq-p--.-qu”-g.

PROCEED FOR 200000 FT

ansossanrst END OF PROCEDURE #usuéttpassns

+¢+ KCm135A AIRCRAFT NO, = 251 MISSION NO, = 2
OPERATIONS = DAY 21,610 » NIGHT 0,000

PROFILE GENERATED e= DISTANCE  ALTITUDE

0 0 FT
6000 0 FY
10000 200 FT
18000 1000 FT
27000 1000 FT
200000 18660 FT
FLIGHT TRACK ww MANEUVER DISTANCE HEADING
EXECUTED AFTER COMPLETION
PROCEED 46592 FT 46592 FT 325 DEG
TURN RIGHT 101 DEG 57155 FT 65 DEG
PROCEED 200000 FY 257155 FY 65 DEG
PP PeT T T T P T T 2L T WARNING BHBGOBEBNRBDBORBBGRBRBORONE

A/C GONE BEYOND ALTITUDE PROFILE AFTER 3 STEPS
éﬂ#%##*###Gﬁ##*#&##**####%####%####*#***###i####*##*#ﬂ#*##&#ﬁ“**#**###ﬁ*#ﬁ#
63,009 SEC

++ DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP 2 ON UNIT- 185 SPECIAL. FORMAT
+++  DUMP GRID TO UNIT 12 SAVED DUMP 2 ON UNIT 12
#++ CLEAR GRID #u#e GRID CLEARED #u#
4+ EXPUNGE FLIGHT DESCRIPTORS _ ‘
AC CLASS MISSION OPERATION DESCRIPTOR

LY T 3 1 1 ) L L Xk 1 J LA L LA L2 2 [ A F L A A L 4 1 &8

1 1 TAKOFF % NOT FOUND #
51 1 TAKOFF Bu526
251 2 TAKOFF  KCw135A4
251 3 TAKOFF & NOT FOUND #

+¥+ EXPUNGE FLIGHT DESCRIPTORS _ _ ,
AC CLASS MISSION OPERATION DESCRIPTOR

- - - . L X L 1 2 1 4 R rT 12 Y1y 8 -Q-QOFQRQQ

1 10 ~ LANDNG # NOY FOUND #

81 10 LANDNG Bu526"
251 10 LANDNG  KC»135A.
1 11 LANDNG # NOT FOUND
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COMPUTER PROGRAY ORPFRATOF’S “ARNUAL FXAMPLE

.---qg-.--pq.quq-.---------.--P-----n.-----------O--'O.----—n-------‘--.

EXPUNGE ALTITUDE PROFILES

NAME

L L L 2 X 2 1 1 1

1n
511
es12
2813
51
52

# NOT FOUND #

# NOT FOUND ¢

EXPUNGE POWER LEVEL PROFILES

NAME

Pmpmamen

11
511
28312

- 2513
60

61

62

# NOT FOUND &

# NOT FOUND =

FLIGHT DESCRIPTOR AIRCRAFT

OPERATION
CLASS NO
MISSION NO
SUBFLIGHT

SUBFLIGHT

FLIGHT DESCRIPTOR AIRCRAFT

OPERATION
CLASS NO
MISSION NO
SUBFLIGHT

SUBFLIGHT

4841 223 |

B8=526 B2
TAKOFF

22
1 NOISE PROF -
TRACK LIMITS
e NOISE PROF
TRACK LIMITS

K135A B3
TAKOFF

$ 2 80

_ 23

1 NOISE PROF =
TRACK LIMITS =

2  NOISE PROF =
TRACK LIMITS =

TURN RAD =

ALT PROF =
51 POW PROF

TURN RAD =
ALT PROF =
es] POW PROF = -

PAGE 9

6000,0FY

18000 FT

18000 TO 1000000 FT
6000,0FT

18500 FT
18500 TO 1000000 FT
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COMPUTER PROGRAM OPFRATOR’S MANUAL EXAMPLE , . PagE
"--------'.;ﬂ-'-"--.q.-.-Q-p-ﬂ--’.-—-----.-.-.”?Qﬂ-qqqq.p"_pﬂ.-,,”’.-.
‘ALTlTUDE PROFILE NAME =: 5122
TRACK DIST ALTITUDE
'-Q----Q--n- E XY L L L L X2 1 1.4 )
0 FT 0 FT
- 6000 FT 0 FT o
10800 FT 330 FT
18000 FT 1200 FT
76700 FT 1200 FT
, 101700 FY 0 FT
POWER LEVEL»PROFILE NAME = s122
) TRACK DIST REL POWER (DB) T
0 FT 0.0
18000 FT ‘ 0.0
18500 FT 1.3
74200 FT 1.3 _
74700 FT wl,0
101700 FT ®]l.0
ALTITUDE PROFILE NAME = 28123
TRACK DIST ALTITUDE
o FT 0 FY
4500 FT 0 FT
8500 FT 200 FT
18500 FT 1200 FT
80700 FT 1200 FT
107700 FT ofFT
POWER LEVEL. PROFILE NAME = 28123
TRACK DIST REL POWER (pg)
0 FT 0,0
18500 FT 0.0
19000 FT 7.5
80200 FT 7.5
80700 FT 2.9
107700 FT 249

P L LT T PR PR T LT Y P

RUNWAY 148
P LI T T EY TP Y T 2T LY YT Y

LENGTH 11829 FTy GLIDE SLOPE 2,50 DEGy HEADING 145 DEG.
START( 1638610, 674620) END{( 1644320, 664260)

| DISPLACEMENTS = TAKEOFF 1500 LANDING 0
TAKE=OFFS FLIGHT TRACK 14B2
PROCEED 14000 FT | }
TURN LEFT 180 DEG WITH 6000 FT RADIUS
PROCEED = 32000 FT |
TURN LEFT 180 DEG WITH 6000 FT RADIUS
PROCEED 18000 FT | e

A-12




COMPUTER PROGRAM OPERATOR’S MANUAL EXAMPLE PAGE 11
.----_--_.—----.-.p‘ﬂ-..‘,Q'Q,-Q'..Q’-Q.O,Q’-Q.Q.D'-.OQ’Q’------O.'Q---ﬂ----ﬂ
+¢ Be526 B2  AIRCRAFT NO, = 51 MISSION NO, = 22
OPERATIONS = DAY 25,200 ¢ NIGHT 0,000 75.608 SEC
+¢s. TAKE=OFFS FLIGHT TRACK 14B3
- __PROCEED 17000 FT .
TURN LEFT 180 DEG WITH 6000 FT RADIUS
PROCEED 35000 FT _
TURN LEFT 180 DEG WITH 6000 FT RADIUS
PROCEED 18000 FT
4++ K135A B3 AIRCRAFT NO, = 251  MISSION NO, = 23
T OPERATIONS = DAY 25,200 » NIGHT 04000 85,374 SEC
“e¢s  DUMP GRID TO UNIT 12 SAVED OUMP 3 ON UNIT 12

#¢+ DUMP GRID TO UNIT 18 PRINTABLE SAVED DUMP 3 ON UNIT 15 SPECIAL FORMAT
“¥%e" CLEAR GRID ##8 GRID CLEARED w#a#

+++ RUNUP NOISE LEVEL PROFILE (PNLT) NAME = 535

ANGLE IN DEGREES N ,
DIST 040 1040 4040 6060 12040 13040 14040 15000 18040

20040 FT 131,2 132,0 132.3 132,9 142,1 143,0 139,8 129,8 109,8
250,0 FT 129,1 129,8 130.1 130,7 139,9 140,9 137,6 127,7 107.7
31560 FT 12648 12746 127+8 12845 13747 13847 135:5 12545 10545
40000 FT 12445 125¢3 12506 12542 13545 136,5 13343 12304 10304
500¢0 FT 12243 12249 12342 1238 13343 134,3 13141 12142 10142
63000 FT 11949 12044 12067 12103 13049 1319 128.7 118.8 98,8
800.,0 FT 117,5 118,0 118,1 118,7 128,4 129,5 126,3 116,5 96,5
1000¢0 FT 11469 11545 11563 11549 12548 12649 12348 11400 9640
1250,0 FT 112,3 112,8 11245 113,0 123,1 124,2 121,1 111,3 91,3
1600,0 FT 109.,5 110,0 109,6 109,9 120,2 122,0 118,3 108,6 88,6
12000.,0 FT 106,5 107,0 106,6 106,7 117,8 119,1 115,9 106,1 86,1
250040 FT 10445 10540 103¢8 10363 11440 11543 11242 10260 8240
3150¢0 FT 10047 10162 99¢7 997 1093 1112 1076 98,2 78,2
400040 FT 96,6 96,8 95,6 95,5 10540 1068 103,2 9540 75,0
500040 FT 92,0 92¢5 9243 9241 10145 102,9 99.8 90¢7 T0.7
630040 FT 87,4 86,4 B6,2 86,0 96,9 Q68 93,8 BG.,6 64,6
© 8000,0 FT  83.6 B8440 82+l B8le9 9145 93,1 90,1 80,8 60,8
10000,0 FY 79,5 79,9 77,7 17,5 87,2 99,3 86,2 76,9 56,9
1250000 FT 75,1 75¢5 7249 7247 8249 86,2 81,9 7T2.7 62,7
1600060 FT 7043 70,7 6942 6Teé 79¢2 81,7 7744 68,1 68,1
20000,0 FT 66,8 65,2 63,7 61,9 73,1 76,8 73,5 64,0 64,0
25000¢0 FT 5943 597 5842 566 6Te0 T1e9 69,6 5949 39,9

“o4+s RUNUP DESCRIPTOR

AC CLASS  THRUST DESCRIPTOR PNLT PROF  PNLT OFFSET

P w0 Wy 5 R . LA A 3 X KX X X J L X 2 3 ¥ 2 ¥ X X L X XL X T 1 X J L X Xy 3 F X 2 ¥

251 100 KCe=]35A 535 =8,00




EaJ

[ X X

*éd

e

oo
*e e

LR X

o e

LX R

L X X

(XX

EX X}

COMPUTER PROGRAM OPERATORK’S MAAUAL EXAMPLE PAGE 12

RUNUP DESCRIPTOR “
AC CLASS THRUST  DESCRIPTOR PNLT PROF PNLT OFFSET

LT T X L 4 L L N -y - L L L L X 2 2 2 ] R X2 3 L2 3 1] LA L L 2 L LA X L 1 J

51 100 Ba526 535 8,00

YT YL YT I L LY L L L L L L L]

RUNUP P AD 1Kl3g=]

---g-'----’.N.‘-.-.-----.---q-nw
X = 1639060 FTy Y = 669520 FT, HEADING = 276,0 DEG,
' ' RUNUPS PER TIME PERIOD DURATION OF
AIRCRAFT CLASS THRUST © 0700%2200 2200*0700 EACH RUNUP
251 KCw135A 100 2,600 0,000 120,000 SEC

B T T T T Y T T YT DT Y AL T P Y

RUNUP P AD 3B52.4

FYII YIS PL LD LY AL LA Y LAY L0 2]

X m 1637470 FTy Y = 672380 FT, HEADING = 234,0 DEG,
RUNUPS PER TIME PERIOD DURATION OF
AIRCRAFT CLASS  THRUST  0700-2200 22000700 EACH RUNUP
5] B«526 100 44350 0,000 100,000 SEC

DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP 4 ON UNIT 15 SPECIAL FORMAT
DUMP GRID TO UNIT 12 SAVED DUMP & ON UNIT 12
ADD DUMP 1 FROM UNIT 12  SKIPPED 0 DUMPS AFTER REWIND

DUMP WAS WRITTEN AS DUMP 1 ON UNIT 12 BY PROGRAM NEFUSAF ON 12/20/73
FROM AIRFIELD COMPUTER PROGRAM ORPFRATOR'S wanUal, EXAMPLE

ADD DUMP 2 FROM UNIT 12 SKIPPED 0 DUMPs
DUMP WaAS WRITTEN AS DUMP 2 ON UNIT 12 BY PROGRAM NEFUSAF ON 12/20/73
FROM AIRFIELD COMPUTER PROGRAM OPERATOR'S MANUAL EXAMPLE

ADD DUMP 3 FROM UNIT 12 SKIPPED 0 DUMPS

DUMP WAS WRITTEN AS DUMP 3 ON UNIT 12 BY PROGRAM NEFUSAF ON 12/20/73
FROM AIRFIELD COMPUTER PROGRAM OPFRATOR'’S MANUAL EXAMPLE

DUMP GRID TO UNIT 12 SAVED DUMP 8§ ON UNIT 12
: SKIPPED 1 DUMPS

DUMP GRID TO UNIT 15 PRINTABLE SAVED DUMP 5 ON UNIT 15 SPECTAL FORMAT




R22/

¢hd

L24 N

e

COMPUTER PROGRAN OPFRATOR'S Mantal, EXAMPLE PAGE 13

ppipsynppprpapnpaeserrT Ty T Y Y T PP PRI LAY Y L LY T L YL DY LI L L L AL L L L YY)

“*0'#“'ﬁi**‘#DO‘Q#QQ**OQ“#*QQQQ%G###ﬁ**005#0#“ﬂ*&#ﬁﬁﬂﬂ#%i#ﬁ#““*&*iﬁ###*QQQ“

ENTER NON»PROCESSING MODE
INPUT DATA WILL BE CHECKEDs BUT NO CONTOUR COMPUTATIONS PERFORMED

6*###“*9'06&*“#.#*“'ﬂiﬂ“ﬁ.ﬂ###*“#’}l*ﬂ’ﬂ‘#'##ﬂ#..*.6#&0#&0&#&6’#6’6####Q#**

PLOT TRACKS WIDTH 28 INos OPT = Sy SCALE 1 TO 50000 (1 IN = 4167 FT)
GPCP CONTROL CARDS ON UNIT 11 TRANSFERRED FROM UNIT 8
CONTOURS ARE == 30 40
THERE ARE 25 ANNOTATION RECORDS 0 NEF DATA POINTS

6#&&#'**0*6.&#*0ﬁlﬂ“#&“ﬁ##i#ﬁQG#“#QQ*QQ#QQ’*Q'Q*QGO#’QG#QQQQGQ%GGQ“#*G#“G&&

ENTER PROCESSING MODE
CONTOUR COMPUTATIONS WILL BE PERFORMED

*Q##Q0‘QC&%*QQ*Q#’#&#Q*##QQGG*GQ#ﬁ#ﬁ@ﬂ*’ﬁ*Q§#GOQG*##Q*.QGQ&Q##*GQGQQ#*!#%QQ

PLOT CONTOURS WIDTH 28 INy» OPT = Sy SCALE 1 TO 50000 (1 IN = 4167 FT)

GPCP CONTROL CARDS ON UNIT 11
CONTOURS ARE. == 30 40

RUNWAY LAYOUT SUPPRESSED 6800 NEF DATA POINTS




COMPUTER PROGRAM OPERATOR’S MANUAL EXAMPLE PAGE: 14

s E T PRSI PR PR R T B L LS L AL LA L P P TR

_ERROR STATISTICS
BIE.SISB'SB‘ISI.:
FATAL ERRORS -=- NONE
WARNING MESSAGES = OCCUR ON PAGE(S)
6 1 8

A-16




BBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBNBBN

88N UNITED "STATES AIR FORCE NOISE EXPOSURE FORECAST COMPUTER PROGRAM  BBN
BBN.  UNITED STATES AJR FORCE. NOISE EXPOSURE FORECAST COMPUTER PROGRAM  BBN
BBN.  UNITED STATES AIR FORCE NOISE 'EXPOSURE FORECAST COMPUTER PROGRAM ~BBN
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BBN TERMINATION' PROCEDURE BBN-
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BBN BBN
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BBN B o o o BBN
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TERMINATION PROCEDURE PAGE 1
FILES REFERENCED DURING THIS RUN

LOGICAL UNIT 10 CONTAINS 0 DUMPS(PHYSICAL)
LOGICAL UNIT 15 CONTAINS 5 FORMATTED DUMPS
LOGICAL UNIT 12 CONTAINS S DUMPS (PHYSICAL) 5 (LOGICAL)

THE GPCP INTERFACE HAS BEEN ENDFILED ON UNIT 11




APPENDIX B

ERRORS, WARNINGS AND MESSAGES

This appendix contains a listing of the errors, warnings and
messages discussed in the body of the report except that those
messages which constitute an echo of a data card are omitted.

The program is capable of issuing more messages than these
but they are not further discussed in the text. This is the set
of self explanatory messages such as

A '**xxxx' CARD PRECEDES THE FIRST 'AIRFLD' CARD
RUNUP DESCRIPTOR CONTINUATION CARD NOT FOUND

The messages are listed in alphabetical order. When the value
of a variable is part of a message this value 1s represented by
the star symbol (*) whether this value 1is numeric or alphabetic.
The star symbol has no value in the collating sequence of the
messages.



BET

*E2T

ETT

E¢

bET
haT
beT

ETT

ETT
ETT

0hT

Oh1
CET

Eb

Ld xesx LV SI 2/V NIHM 14 swsxx d3LIV AVOITTII Ld sxxx “L1S3H “17V

G3Y¥3LN3 N33€ LON SVH
d401dI¥2S30 LHO9ITd NI A3TI4IDIAS x#%xx “ON ITIJ40dd 3IANLILV

G3INI43ANN 3ITI408d INd3I-VLIT13Q d0 3IANLILTYV

G3IHOV3Y 39 LONNVD ****.woDHHPJ<

d3ss3dddnsS IJ¥3IM g3LSINDIY SUYNOLNOD 111V

NOTLONHLSNI 1SHI4d ONI¥YNA ANNOY9 NO SNIVWIYH 14VHIYIV

Ad0123¥IAa 3HL NI LIN3IS3y¥d
LON SI Q¥VD LHO9ITd 3IHL NO d3I4IJIdS HIGWNN L4VHIYIV

AVANNY 3JHL1 40 ON3 3JHL LV ANNOYS JHL NO T1ILS SI L4VHIHIV
NINL 40 1¥VIS 3IHL 1V 3INJOGHIIV LON SI 14VHOYIVY

JAVW SI LN3IWLSNFAVY 3SHNO0D 334930 xx V
TIVIAVY xx% #%xx d0 Ld3JU3LINI dOd 3I28V] OL *xx SNIAVY NdINL O/V

N3AI9 SI NOILONYLSNI Ld wxxx NIHM L1d sxxx LIV LV AQVIYIV SI O/V
Sd31lS s Y314V 3N1I40dd 3IANLILIV ANOA3E 3INOO J/V

0313730 N339 SVH xx%x JO0d AULNI SNOIA3ZYUd V



8ET G3123SHILNI LON AVY wxx xxx 1VILNISSH

8ET 1SVd AQY3Y1V QVY %% #s% IVILNISST
BET . ONISSIW GIVAVN VILN3SS3
bET Q3HOVIY 39 LONNVD ss#+ 3GNLILTY  IVILNISS3
+b NMONM L1ON xxxx AYLN3
Oh NOILVZIIVILINI ONI¥NG Q3¥3ILNNOINI Q¥¥D aN3
ETT , M¥OVYl L1HO9ITd4 VLol
IHL NVHL SS37 SI SLHOIT49NS Ag Q3YIA0D 3IINVLSIA .
&
1€ OT LINN NO s+x dWNAG Q3AVS 379ISSIIIOVNI SNLVLS QIy¥9 LNIHEND
h9T . @3SS3¥ddNS 3¥Y ST MO13d SUNOLNOD IJHOWYIHLAUNA

37dVIT3d A343AISNOD L1ON 3dV S2 M013d SUYNOLNOD
EST 3719VIT3Y d343AISNOD 1ON 3dV 52 30Jmm SHNOLNOD

ThT 930 s+ ONIAVYIH NO S3INNILNOD O/V
Ld #%x%xx = SNIAVY 1d «xxx = LSIA.QIVAVN %% Ol 123¥IQ d3300dd LONNVD

TTT *‘OTT S334934d 09E NVHL d31vV3a¥9 SI Quvd Xdlll4d NO d3I4Id3dS 3ITONV

58 . FT19NY 31VOITdNd ¥0 ¥3ad0 ONIQAN3IDOSVY NI LON SITONV
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9E

‘69
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EE 3714 1Y9311I IFHB NOILYINdINVW
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8ET

hE

h8 -

95

h8

95

1LET

LET

Eb

E8

cE

cE

+H8

S8

98

LINN SIHL NO SdWNd NMONM ON

JONVY 40 LNO (¢(S)T3A37T 3ISION

+% = 3000 N19odidd ¥0d4 ONISVY3IYO3IQ-NON ST3A3T 3SION
930 " x%% = 3JTONV ¥0d 3ISVYIYI3A LON 04 S1T13A3T 3SION
JONVY 40 LNO viva T3A37T 3ISION

(A3YONOI SI LI) a%x ONISSIW AIVAVN

NMONY LON xxx JIVAVN

ONISSIW 3JWVYN JIVAVN

xxxxx = JT19NV ¥0d HOLYW 1ON S30d IWVN

OT LINN NO %% dWNA A3IAVS
GT LINN Ol d3dWna °° 3ITI4LNI¥d SI LINN LOITINOD 3AOW

9 LINN OL Q3dWNA@ °° AYVYNIG SI LINN LJDITdINOD 3AOW
# % = JTONV LSVT °VLIVA ONISSIW
+'xxx = JTONV L1SV1 °VLIVA 9NISSIW ¥O 300D NOILVANILNOD ONISSIW

Viva ONISSIW ¥0 3000 NOILVANILNOD ONISSIW
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