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_*
-

base.

The Programs are written in PL/I, and require preprocessor. and REGIONAL (1)
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Abbreviated Documentation for INMPROG

The "FAA Integrated Noise Model - User's Guide", P. A. Mansbach
and F. X. Maginnis, FAA-EQ-76-2, is available from the National
Technical Information Service (NTTS), Springfield, Virginia 22151,
and is normally required for the user of this program. The
Introduction, and Appendices D and E, are reproduced on the
following pages.

Companion documents "FAA Integrated Noise Model — Date Base"
and "FAA Tntegrated Noise Model -« Programmer's Guide' are being

prepared.
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INTRODUCTION .

The FAA Integrated Noise Model (INM) provides a conceptualily
simple method for characterizing aircraft noise near airports.
It includes a determination of the total time that the sound
level exceeds certain thresholds, and also the equivalent
A-weighted sound level, Leq: and the day-night average sound
level, L4, at a number of points surrounding a particular
airport. Thus, several methodologies are integrated into a
single model which provides a very complete picture of the
noise environment.

The computer program INMPROG is available to provide all of

the information required. Times-above-threshold are computed
using six different thresholds, from 65 dBA to 115 dBA in

10 dBA increments, In addition to the total exposure per day,
the exposures occurring during the more sensitive evening

hours (7 P.M. - 10 P.M.) and night hours (10 P.M. - 7 AM.) are
presented separately. The equivalent A-y-ighted sound level
Leq, and the day-night average sound level Lgps are also
computed. These are defined in Appendix A.

In additioen to this tabular information, a graphical plot is
provided. This plot presents the contours of equal exXposure
duration at levels above 85 dBA. Contours depicting the entire
area which may rec=ive 85 dBA exposure, and the areas receiving
more than 2 minutes and more than 15 minutes per day in excess
of 85 dBA, 2re normally provided. Other time values may be
specified by the user. Crosses identify the locations at which
the tabular data are computed. Only points within the outermost
85 dBA contour are included in the tabular output., '

An option available to the user provides a plot of Lg, contours
instead of the equal duration contours described above. If this
option is selected, tabular output will be generated for

points within the outermost Ldn contour. Contours of 65 Ldn

and 75 L4p are normally provided; other Lgn levels may be
specified by the user.

Noise data for the common aircraft types are provided within the
program. For those aircraft which may be retrofitted to meet
FAR-36 requirements, data for both "standard" aircraft and
aircraft equipped with quiet nacelles are included. Certain
standard operational procedures - specifically takeoffs
utilizing ATA procedures at a number of gross weights, and
landings with maximum certificated flap settings - are assigned

.operational codes. These codes access a library of pre-computed




noise data available to the program. Other operational

procedures may be specified by the user. These cause additional

data to be generated on a temporary basis,

The complete program package is available on tape through the

SHARE Program Library Agency.

The SHARE Program Library Agency

Triangle Universities Computation Center
P.0. Box 12076

Research Triangle Park, N.C. 27709
(919) 549-0671 Ext. 283
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APPENDIX D

SYSTIM REQUIREMENTS )

The INMPROG program package is written in PL/T source

language, and hence requires a PL/I compiler and associated

I/0 subroutines to be available on the user's system. Specifically,
the PL/I 'REGIONAL(1)' direct access I1/0 capability is utilized.

- Several assumptions regarding hardware storage organization
have been made; in particular that 4 characters = 1 word = 1
floating point number = 1 fullword interger = 2 halfword integers
= 32 bits., These assumptions were made to achieve efficient
input/output. Use of this program on a machine with a different
word organization would require a methodical review of the

program to change the structures used in I/0 and overlay
defining.

The program runs easily in 500k bytes of memosy, either real or
virtual. It may be possible to run in a substantially smaller
machine ~ perhaps 300-400k bytes - if the compiled object code
and the system I/N routines are space-efficient.

- The standard library must be loaded onto a direct access storags
-device, anc requires nearly 4,000,000 bytes of external
storage. Additional storage is required for user-generated
library data. The average user-generated library entry

Yequires 20,000 bytes; it is suggested that double this amount
be availablc.

. A direct access scratch file of 200,000 bytes is also required
by the program. Twoe sequential output files are produced,
requiring (for example) 200,000 bytes and 50,000 bytes,
respectively, and very much dependent on the size of the airport.

The amount of input data is relatively small, seldom requiring
more than 200 punched cards (16,000 bytes). These may be
stored on disk or included in the jobstrean.

The plotted output requires a CALCOMP nlotter or CALCOMP-
compatible software. The only plotter routines required are
PLOT, PLOTS, LINE, and SYMBOL. Note however that the one

About 17 eylinders on an IBM 3330 disk.
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call to PLOTS (which initializes the plotter) is system~dependent,
and may have to be changed to suit the installation.

The plotter width is assumed to be at least 27 inches; this may
Jbe changed, if necessary. However, the plotter must be of the
drum type, with effectively unlimited length, for all but the
smallest plots.
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APPENDIX E

P EDURE FOR _BRINGING U ROCRAM °

The source program supplied on tape consists of 27 separate
PL/I procedures ( 5 main programs and 22 subprograms},

plus 5 'copy' files required as macros. These are listed in
Table E-1, Together these programs comprise about 5000

card images.

In addition, the standard noise library and a separate
acoustic data library are also supplied on the tape. These
must be loaded onto a direct access device prior to execution
of the program. They are not required for compilation,
hcowever.

As mentioned in Appendix D, the call to PLOTS is dependent
on the installation and may require modification. This call
occurs in the procedure INMPLOT, at about line 212 (sequence
number 02140). The supplied call reads

CALL PLOTS ($E@, @EP);

and no buffer space is provided. Further, PLOTS is declared
in line 93 (seq. no. 00930) to be

ENTRY (BIN FLOAT (21), BIN FLOAT (21)):

any changes required must of course be made before compilation.
If the plotter width is less than 27 inches, the declaration
of PLOTTER-HEIGHT (line 100), must also be changed.

A PL/I macro library must be generated from the 5 macro

files. These are named FIRSTIN, TRKS, OQUTPUT, COSD, and CONST.
This library must be made available to the PL/I compiler. (It
is no longer needed once compilation is complete.)

The 27 programs must be compiled by the PL/I compiler, using
the INCLUDE option. It is assumed that the optimizing compiler
will be used for. such a long program. TIn addition, it is
recommended that the OPTIMIZE (TIME) option be used to achieve
the fastest execution time possible. These two options have
been specified on *PROCESS cards within the programs.

It is also suggested that the SOURCE and OFFSET options

(or GOSTMT, if storage is not a problem) also be specified by
the user. This will facilitate error-tracking in the event of
any difficulties.
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TABLE E-1

LIST OF MAIN- AND SUB-PROGRAMS

INMII (main computational program)

STARTUP
"RESET

TRAX
GETMIX
GETNOIS
PRESCAN
SCAN
LINEINT
INTERP
CPC
PUTEXPO
OUTEXPO
OUTPUT
TRKIO
AIRPORT
ZEROTRK
EDGE
ZEROOUT
DEFGRID
MINMAX

NOTISLIB (generates user-specified library)

PRPROF
LIBPROC

INMPRT (prints tabular data)
PREPLOT (extracts and sorts output contours)

INMPLOT (plets contours)
MACROS (input for preprocessor)

FIRSTIN
TRKS
COSD
CONST
OUTPUT

A P
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Certain 'informatory' and 'warning' messages will be generated
by the compiler, and do not signify any difficulty. 'Error'
and 'severe' messages should not occur.

The five main programs may be loaded and run directly, or load
modules may be generated. These five main programs are named

INMII
NOISLIB
INMPRT
PREPLOT
INMPLOT

At load time, and again at execution time, the appropriate
PL/T system library (including the I/0 routines, etc.) must be
made available to the system.,

In addition, when loading the plotter program INMPLOT, the
library containing the CALCOMP subroutines must also be

made available. Since these subroutines are written for a
FORTRAN environment (and the PL/I program is expecting this),
it may be necessary to speciiy the main program entry point to
the loader.*®

At execution time a number of files or data sets must be

specified. These include input data, reference {(library)

data, program outrut, and scratch space. A list of required f
~files is given in Table E-2, togetner with a "typical" size i
given in numter of records {(not bytes). The files NOISLIB, .
ACDFILE, and EXPOREG are fixed in size; the rest depend on the

size of the airport. The main output file SCNFILE {and the

PREPLOT output file INDATA) are roughly proportional to the

area enclosed by the contours. .The sizes given in the table are

taken from the TESTCITY example of Section 2.

Where no user-defined operation codes are to be generated, it .
is not necessary to run the NOISLIB program, and hence one need ;
not define the files ALTPROC, ACDFILE, LIBFIL, or ALTLIB.

The four user input files to INMII may, if desired, be entered
sequentially as part of the job stream. The card formats have

For example for IBM's VM/CMS system, the option RESET DMSIBM
must be specified in the LOAD command.
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TABLE E-~2

LIST OF F.ILES

PROGRAM ddname RECORD BLOCK SAMPLE WO. OF USE
’ LENGTH SIZE RECORDS
NOISLIB
ALTPROC 30 {cards} 50 User Irput (sequential)
ACDFILE 558 558 50 Acoustic Data (read oniy
direct access)
LIBFIL 800 800 100 (25 per entry) Qutput = User library
(sequential)
SYSPRINT 133 133 100 Princed Outpur
INMIT
PARMFTL 80 (cards) 5 User Input (sequential)
RWFILE a6 (cards} 5 User Input (sequential)
TRKFILE 80 {cards) 20 User Input (sequential)
MIXFILE 80 ({cards) 100 User Input (sequential)
NUISLIB 800 800 4500 Staudard Library {read
only direct access)
ALTLIB 800 800 100 User Libra*y (read only

direct access) Use the
LIBFIL generated by NOISLIB

EXPOREG 4000 4000 48 Scratch Space (direct
access)

5CNFILE 80 800 2000 Output (sequential)

SYSPRINT 133 133 200 . Printed Output
TNMPRT

SCWTILE 11} 800 2000 Input {sequenrtal)

SYSPRINT 133 133 500 : Printed Output
PREPLOT

SCNFILE 80 800 2000 Input (sequential)

INDATA 20 8OO 2000 Output (sequential)
INMPLOT

INDATA 20 800 2000 Inpur {sequential)

SYSPRINT 133 133 5 Printed Qutput

** depends pn installation ** Ouecput to Plotter

8
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been described in Section 5.

Prior to program execution, the standard library NOISLIB-and the
acoustic data file ACDFIL must be transferred to a direct
access stovage device. ALTLIB and EXPOREG also require direct

access storage, The other files are accessed sequentially within

any single program, although some ~ like SCNFILE - are created
by one program and form the input for subsequent programs in the
package.

Note that the output to the plotter varies in form from
installation.to installation, and must be treated as specified
by the installation's own user's manual. In some cases the
plotter may be driven diroctly, or output may be spooled

for the plotter; in others a file of a certain ddname

may be required on disk or on tape. This file is referenced
only be the system's own PLOTS subroutine, not by anything in
the INMPROG package.

Running time, of course, depends on the speed of the computer.
An estimate may be made - usually quite conservative - by
using the dollar estimate of Appendix B and assuming it is
entirely due to CPU usage. The program should be run at night,
because of the heavy demands on the CPU and peripheral storage.

An example of an "EXEC', or job centrol program, used to run
INMPROG under an IBM VM/CMS time-sharing system, is given in
Figure E-1. Clearly this must be modified for each particular
installation, although the general sequence of operations would
remain the same.
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aTYPE ENTER JNHNAME -- UF TU 8 CHARS

&HCALD AHGS

+ &1 TARES [HME vALJbk UF JUpNaME

e .
®  CHECK Fud PrbSEnCeE UF nrEQUIREU FILES UN UISK
&ERRUR sLNTU —-NyF L

CSTATE &1 PAR+FiL A

STATE &1 wwFiLE &

STATE &) TRAFILe A

STATE &} MIXFILEL A

AERROR A&CONTINUE

2 CHECK FOH DISKk WiTH LiBraky OnN [7

CP u v 193

LIF ARETCOUE NE © aLUTU -NOLISK

~CONTL &CONTLINuUE

ACC 198 o

SERROR &0G0TU =bwWR

& MAKE PL/L AW PLUTTER LIdRARIES AVAILABLE:

GLOBAL TXTtfo PLIOLIB CALCOMP

2 DREFINE P=luTbr Fuk ExTERE Jubs

FILEDEF SYSPRINT wRINTER{(FEHM RECFM r A LARECL 133 BLOCK 133
SERROR 400TU =NOGEN

@ IF AN ALT#HUL 0O0ES NOT EXISTs SKIP NOISLIS PORTION
STATE &1 ALTHHUC A

SERHUR SL0TU =ckHR

L]

<+

238 GENERATE USFEH LIBRARY woocouss sadbosba

i

FILEUEF ALTPROC DISK &1 ALTPHRUC A [(<ECFM Fo LrECL 80 BLUCK 809

FILEDEF LIbiL DISK &l ALTLIB u (REUFM F LRECL 800 BLUCK 800

&8 = ACOUSTIC

B6A IS DEFINED S0 TAAT wexT LINE IS SHOKT EnJUSH FOR EAEC INTLRPETER
FILEDEF ACUFILE DiSK ACOLIY sAa G (XTENT 9999 ReCFM F LRECL 558 BLUCK 558
&+

NOTSLIR

=NOGEN &CONT [NUE
L)

L]

s#oosue MAIN CUOMPUTATIONAL PRUGHAM tosoasss agwaaaor

o

SERROR &GDTU —gkK

SINPUT FILES:

FILEDEF PARMFIL DISn &l PARMFIL A {RECF® F5 LRECL BQ 8LOCK &00

FILEOEF MIAFILE DISK &1 MIXFILE A {ReCFH Fo LRECL 80 oLOGK 80O

FILEDEF AwFiLk OISK &) HwFILE A (KLCFe FH LHECL 40 BLUCK 800

FILEDEF TRKFILE wISK &1 TRKFILE A (RLCFM Fu LReCL 80 BLOCK 800

#L IBRARY FlLES:

&L = NOISLIHE

FILEVDEF &L OISK FAAMODOO &L G (XTENT 30000 RECFM F LHECL B0§ BLOCK 800
FILEDEF ALTLIlo DISK &1 ALTLIS v (ATENT 30000 RECFM F LRECL 800 HLOCK 80D
#SCRATCH FILE:

" &E = EXPOREw

FILEUVEF AE OISK FILE &E b (RECFM F LRECL 000 XTLNT 48 BLOCK 4000
*QUTPUT FILE:

FIGURE E~1
INM EXEC
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FILEDEF SCNFLLr uwlSK &1 SURFILE G (PERM RECFM Fu LRECL 80 HLUCK 800
)

InNMED
& CHECK FTHAT GuTPUT FILE Is THEWRE AnD DOCUMENT ITS LENLTH
LISTFILE &1 SCNFILE & 10 .

ERASE FILE baPUNLYe 9

. 7

o

sae PRINT TAQULAR DATA eecspans ssddubaw
[-]

FILEDEF SCNFILE UISK &1 SCNFILE G (PERM HECFM Fo LKECL 80 BLOCK 800

o

INMERT
#+

& A

voe EXTHRACT CONTOQURS FRUM DATA woacpudd 2 2R 22 2.2

&

FILEUEF SCNFILE DISK al SCNFILE G (PERM RECFM Fd LRELL 80 8LOCK 800
FILLOEF INUATA DISK &1 INDATA 6 (PERM RECFM FB LRECL 20 oLOCK 800

S

PREPLOT

]

&

ase PROUUCE PLUTTEL GUTPUT #sstcssd seabboto

*

¢ CHECK PREPLOT OUTPUT FILE AND DOCUMENT ITS LENGTH

LISTFILE &1 InuaTA o (D

e THIS INSTALLATION NEEDS A TAPE Fur PLOTTER QUTPUT, ScE THAT IT*S THERE
CP Qv 1Bl

8IF oRETCODE 1¥ 0 &GOTU ~TAPEZ

~COnNTZ2 &CONTINUE

FILEDEF SCNFILE DISK al SCNFILE G (PERM RECFM FB LRECL H0 SLOCK 809
FILEDEF JINDATA UIsK &1 INDATA G (PEHM RECFM FR LRECL 20 BLOCK 300
aTHIS INSTALLATION mEGQUIRES THE FOLLUWING PLOTTER QUTPUT FORMAT:
FILEDEF 36 TAPI (UEN B0D RECFM vs LRECL 504 SLUCK 508

#

INMPLOT

TAPE RUN

CP DET 181

CP M 0P TAPE JuUST DETACHED 1S TO dc PLOTTED

&TYPE SCHNFILEs INDATAs AKD ALTLIH ARE STORED ON 198 G, ERASE wHEN OONE.

BEXIT
)

-]

oss ACQUIRE DISK SPACE AND GET LIGRAKY #ew
a

¢ DEFINE TEMPURARY DISK §i98 6
-NODISK &CONTINUE

&COUNT = 0

&SKIP 1

-AGAIN CP DET 198

aCUUNT = &CUUNT + 1

CP DEFINE 733130 AS 198 CvL 3¢
S1F KRETCODE NE 0 &LUTO =NOSPACE

BSTACK YES
FIGURE E-1
INM EXEC
{Concinued)
11
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8STACK UISKe
FORMAT 198 o

AIF LRETCOUE Ne 0 &1F ACUUNT B 1 &GOTU -AvA(N

AIF &RETCODE E4 0 &LOTQ -GETLIS

=NOSPACE LCOUNTINUE

&TYPE CANNIT OBFINE NEEURD ODISK SPACE.

SEXIY 1111
-GETLIB &CONTINUE
4

# WEAD NUOISE LldrARY ANU ACUUSTIC UATA ONTO L1lSK

&LO0F ~enbLouuP 10

CP M 0P PLEASE MOUNE Faad WNOISE TAPL A% 181 HEAD UNLY

CP SLEEP 2 MIN
CP oy v 1Bl

&1F ARETCUVE tu 0 s00Tu -READYL

=ENDLOCP &COUNTINUE

&GUTY =ERRK

=READY]1 &CUnNTINUES

TAPE REW

TAPE LOUAD = ¢

LIF ARETCOUL NE 0 &00TU =~ERN
TAPE RUN

CP DET 18]

&GOTU ~CUNTI

- 4

LB

#e® MOUNT TARE NEEULD oBY THIS INS

~TAPEZ2 &CONTINUE
S&LOOP =ENQLZ 10

CP M OP PLEASE MUUNT SCHATCH TAPE F

CP SLEEP 2 MIn
Wy 181

SIF &RETCuvr Eu 0 sbUTY =READYS

=ENDLZ &CONTINUL
&GOT0 -ERP
=READY? &CONTINUE
TAPE REwW

&00TY ~CONTZ
SEXIT 111

L3

* ERKOR RAnDLING

“NOFJL aTYr¥e & KEwUIRED FILE IS5 MISSING. PROGRAM NOT EXECUTED

SEXIT loy
-ERR aBEGTYrL

ERRUR DURING PROCESSING, PRUGRAM TERMINATED.,

&END
BEXIT &RETCyLE

FIGURE E-1
INM EXEC
(Concluded)
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DESCRIPTION OF DISTRIBUTION TAPE

The tape contains five files each separated by one tape mark,
with several consecutive tape marks at the end, This document is
highly VM/CMS oriented. However, the files on tape, with the exception
of the fifth (last), are all sequential. The last is in CM5 tape
dump format, and not useable by other than CMS users.

Tape File Summary

File No. Description LREGT, # Records Block ## Blocks
1 PL/I Source 80 5321 8000 54
2 Input data 80 73 5840 1
3 ACDLIB 558 39 5580 4
4 NOISLIB 800 4586 8000 459
5 CMS MACLIB and 805 508 805 508
TEXT files

13




PL/T SOURCE ROUTINES, PLUS TWO CMS EXEC'S
(1 FILE)

This tape file is sequential, 80-character records, blocksize 8000.

Each separate routine has a control record in front of it with the format:
./ ADD NAME=XXX, LTST=ALL

where XXX is the name in the column marked CMS FILE NAME below.

FILE FILE FIXED RECORD NUMBER OF
NAME, TYPE FORMAT LENGTH RECORDS
CONST COPY 80 7
COSD COPY 80 14
FIRSTIN COPY 80 31
ouTpPuTl COPY 80 2
TRKS COPY 80 28
AIRPORT PLI 80 362
CPC PLI 80 72
DEFGRID PLT 80 68
EDGE PLI 80 162
GETMIX PLI 80 171
GETNOIS PLI 80 210
TNMIT PLI 80 71
INMPLOT PLI 80 884
INMPRT PLI 80 277
TNTERP PLT 80 60
LIRPROC PLI 80 184
LINEINT PLI 80 165
MINMAX PLI 30 17
NOISLIB PLI 80 469
OUTEXPO PLT 80 111
OUTPUT PLI 80 101
PREPLOT PLI 80 422
PRESCAN PLL 80 134
PRPROF PLI 80 159
PUTEXPO PLI 80 63
RESET PLI 80 108
SCAN PLI 80 56
STARTUP PLI 80 239
TRAX PLI 80 174
TRKIO PLI 80 87
ZEROOUT PLI 80 117
ZEROTRK PLI - 80 85
TNM EXEC 80 157
No1sLIBl  EXEC 80 20

lNOTE: These two routines have the same CMS filename as two other
routines, but different file type. In order to preserve their identity,
the file OUTPUT COPY is on tape with NAME=QUTPUTCP, and NOISLIB EXEC
with NAME=NOISLIBX.

14




TEST INPUT FILES AND LIBRARIES
(3 FILES)

Five input data sets and two libraries for program checkout are
inciuded on the tape. These correspond to the TESTCITY input files
and the ACDLIB and NOISLIB tape libraries. Please note that the
NOISLIB library furnished with this program is a revised version of
that used to generate the "example output" in the User's Guide.
Hence the program output obtained by the user will differ somewhat
from the published example.

File 2 contains 80 character records, blocksize 8000, with the individual
data sets (“"files") each preceded with a ./ ADD card as in file 1, but
where the XXX is the name in the filetype columns.

File 3 contains 558 character records, blocksize 5580, and no ./ ADD card.

File 4 contains 800 character records, blocksize 8000, and no ./ ADD card.

FILE FILE FIXED RECORD NUMBER OF
NAME TYPE FORMAT LENGTH RECORDS
FILE 2:

TESTCITY ALTPROC 80 27
TESTCITY MIXFILE 80 16
TESTCITY PARMFTL 80 6
TESTCITY RWFILE 80 2
TESTCITY TREKFILE 80 17
FILE 3:

FAAMODﬂQl ACDLIB 558 39
FILE 4:

FAAMOD¢22 NOISLIB 800 4586

lnote: for use with INM EXEC, change this file name and type to
ACDLIB ACOUSTIC.

2note: for use with INM EXEC, change this file name and type to
FAAMOD@® NOISLIE
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MACRO LIBRARY AND OBJECT PROGRAM
(1 FILE)

This file is in CMS tape dump format. It can be loaded by using the
tape load command. Since these text decks were not compiled with the
OSDECK option, only a CMS user can use them.

NUMBER OF
BLOCKS OF
FILE FILE FIXED RECORD NUMBER OF 800
NAME TYPE FORMAT LENGTH RECORDS CHARACTERS
INMLTB MACLIB 80 36 9
AIRPORT  TEXT 80 304 31
CPC TEXT 80 69 7
DEFGRID  TEXT 80 99 10
EDGE TEXT 80 82 9
GETMIX TEXT 80 160 16
GETNOIS  TEXT 80 175 18
INMIT TEXT 80 80 3
INMPLOT  TEXT 80 853 86
INMPRT TEXT 80 313 32
INTERP TEXT 80 69 7
LIBPROC  TEXT 30 146 15
LINEINT TEXT 80 106 11
MINMAX TEXT 80 24 3
NOISLIB TEXT 80 424 43
OUTEXPO TEXT 80 ile iz
QUTPUT TEXT &0 71 8
PREPLOT TEXT 80 432 44
PRESCAN  TEXT 80 74 8
PRPROF TEXT 80 94 10
PUTEXPO  TEXT 80 70 7
RESET TEXT 80 109 11
SCAN TEXT 80 45 5
STARTUP TEXT 80 286 29
TRAX TEXT 80 135 14
TRKIO TEXT 80 86 9
ZEROOUT  TEXT 80 100 10
ZEROTRK  TEXT 80 73 8
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Update Request Fornm

Please fill out this form and send it to:

Dr. Ronald G. Gados, W545
The MITRE Corporation
1820 Dolley Madison Blvd.
McLean, Virginia 22101

in order to receive notification of program updates, including
"bugs" and their fixes.

Name of User Organization:

Name of individual to whom update information is to be directed:

Date of acquisition of program:
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