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~~.taaa 1~adak £.~~any,~recently completed a contract with the United States
Air Force Air Weather Service to conduct research into the transfer of
atmospheric energy in the visible and near-infrared portions of the elec-
tromagnetic spectrum. Its ob~jective was to produce a spectral model of
path transmittance, radiance, and ground-level irradiance that could be re-
lated to meteorological observations through the use of simultaneous, in-
situ data collections. For this purpose a mathematical model was developed. — ~~~~~~~~~~~~~~ h-...
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- -  ~ 4t was based on physical equations for a homogeneous atmosphere that were
modified by empirical observations made under a broad range of meteorological
conditions . With the odel it is possible to •stiaatb the visible and near-
infrared spectral absorption and scattering phenomena that result from atmo-
spheric constituents, from surface synoptic weather observations . The atmo-
spheric model was coded into a computer program called SCAT3.

This document is the fourth volume documenting the radiometric data collec-
tion program that culminated in the radiometric atmospheric model , SCAT3 . The
objective of this volume is to acquaint the user with the proper input sequences
and options when SCAT3 is run on an IBM 370 computer. Volumes, 1, 2, and 3
contain the details of data collection, analysis, and derivation of equations
that were coded into the program to reconstruct atmospheric radiance, trans-
mittance, and ground irradiance.

- $ICUPITV CI. A$ $SP I CAYION OP THIS PAGI(I ~ ai 5*i ~~~tuu

iv

I. •



..— “ —“ .~—— ,~~~~~
—---

~
. -

~~~— • .,.~~~-- ~~~~~•

I..
TABLE OF CONTENT S

Paie

1.0 General Description of SCAT3 1-1

1.1 Introduction 1-1
1.2 Operating Commands 1—i
1.3 Example of a Typical Program Run 1-3

2.0 Description of the Command AMOS 2-1

2.1 General Description 2-1
2.2 Inpu ts 24
23 Output 2-3

• 3.0 Description of Command : GEN ERATE SYSINT VFUN 3-1

• • 3.1 Command Format 3-1
3.2 Inputs 3-1
3.3 Output s 3-5

4.0 Description of Command I/O READIN —~~~~ 4-1
Aa ce~ision i’or

4.1 General Description Rl’Is GR~A&1 4-1
4.2 Inputs DDC i’~i~ 4-1

• Uzrnnncun~ ed

50 Description of the Command FILE s-i
5.1 Genera l Description ~~~~ — -- —-- -- — •- —- • -——_ _ _ _ _ _  S-I
5.2 Inputs •

~~ !~~~~~~_. ... _ 
5—i

~~~~~~~~~~~ —6.0 Other Functions . - 6— i
~ 1 . L : / O 1

• D i n t ~~‘ccIa 1
6.1 General Description 6-i
6.2 I/O Functions 6-i
6.3 Generate Function 6-1

APPENDIX A: SCAT3 Test Cases A-i
APPENDIX B: Error Messages That Might Be Generated by SCAT3 B-i

APPENDIX C: SYSINT VFUN Default Elements C-i

APPENDIX D: Programmer ’s Aid s D-1
APPENDIX E : FORTRAN Listing of Sample User Function B-i

1•

~

•, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- ~~~~~~~~~~•



-~~~~ ~~~~~~

LI ST OF FIGURES

Fijuxe

1-1 SCAT3 Commands and Functions 1-2

1-2 Example of Correctly Formatted Input Cards 1-4
for SCAT3 Operation

2-1 Examples of Correctly Formatted Command Cards 2-2

2-2 Example of Correctly Formatted Data Cards 2-7

2-3 Example of SCAT3 Output and Listing of Data-Card- 2-8
Specified Var iab les

2-4 Example of SCAT3 Output and Typical Spectral Array 2-12
Genera ted by AMOS

2-S Examples of Potential Error Messages Generated by AMOS 2-13

3-1 Example of Correctly Formatted SYSINT VFLJN Commands 3-2

3-2 Example of SCAT3 Output: Integrated Values Generated 3-5
by SYSINT VFUN Command

LIST OF TABLES

2-1 Formats and Definitions of Data Card Parameters 2-4

2-2 Albedo Types and Default Reflectances 2-6

vi



• I
SECTION 1

GENERAL DESCRIPT ION OF SCAT3 PROGRAM

1.1 INTR ODUCTION

SCAT3 is a special version of Program SPECTR, a genera l purpose program
for manipu lating optical, photograph ic, and electro-optical elements
on a wavelength-by-wavelength basis. Each element is represented by an

array of values representing, for instance, transmittance, ref lectance,
or relative sensitivity for a 5 nm portion of the spectrum (300-1200 nm)

These elements may be added, multiplied, integrated, etc, to model the

response of a system. A disk-based library of elements provides flexi-

bility in modeling a wide variety of components and systems. In addition

to handl ing array values , the program may also use temporary constants.

SCAT3 contains an atmospheric simulation model based on the collection

program and data analysis discussed in detail in Volumes 1, 2, and 3.
The atmospheric model is contained in a series of subroutines, commanded

by an operator command function, AMOS . The output of the AMOS function

is a series of spectral elements describing atmospheric path transmittance

and radiance, various forms of ground-level irradiances, and several other
spectral radiometric quantities that can be used in subsequent computations .
User function SYSINT VFUN is available for performing a series of calcula-

tions and integrations of AMOS eleinents,and elements that define a system-

sensor response.

1.2 OPERATING COMMANDS

The SCAT3 Program, in its basic form, supports four commands which in turn
support the functions shown in Figure 1-1. These commands are summarized

below and described in detail in the following four sections of this volume:
a. AMOS generates t emporary elements for atmospheric computations ,

based on surface weather, solar altitude , etc.

1—1
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b. GENERATE generates temporary elements that are the result of
computations; e.g., special functions such as AMOS, or the
user function SYSINT VFUN. The command GENERATE SCAT3 AMOS
is equivalent to AMOS.

c. I/O (Input/Output)is used to read in or print out spectral
elements.

d. FILE is used for disk file maintenance. It is normally used
to save spectral elements in the library or delete elements
when they are no longer needed.

Although SCAT3 has a multiplici ty of optional functions , only the fo llow-
ing four bas ic command sequences are used:

a. GENERATE SCAT3 AMOS, or simp ly AMOS
b. GENERATE SYSINT VFUN

C .  I/O REAL)IN

d. FILE SAVE or FILE DELETE

The various other opt ions are not used in routine operation of the SCAT3
program and have therefore been grouped for further discussion in Section 6.

1.3 EXAMPLE OF A TYPICAL PROGRAM RUN

To set up program SCAT3, a series of command and associated data cards aie
used. Each command card (e.g., GENERATE ...) must begin in column 1 of
the card. If the particular function does not require a data card, subse-
quent command cards for the same function may have a blank in column 1

instead of the command name. An 80-column layout sheet for the command and

data cards for a typical run are shown in Figure 1-2. The purp~se of each

t command sequence in the éxamnle in Figure 1-2 is summarized below. This se-

quence exercises all the required commands in the normal operation of SCAT3.

(1) Read-in a new detector spectral sensitivity element to be
• stored by the name DET78.

(2) Peak-normalize DEllS, and store the normalized spectral
element, by the name DET78, in the disk file.

1-3
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(3) Generate the atmospheric and ground level irradiance
spectral elements corresponding to the following:
solar altitude of 40 degrees , surface temperature
of 15 degrees Celsius , relative humidity of 60% ,
forest surround , and all other parameters having
default* va1t~,~ for the date 4/1/78 .

(4) Spectra l~ integrate the elements DII, 1, and 5K, etc
with the default spectral elements for detector, lens ,
and scene reflectance.

(5) Repeat the spectral integrations , substituting the
norma lized detector array PKDET78 for its defau lt
element. Multiply the results by the factor 1.375.

• The lens and scene reflectance elements remain un-
changed.

• (6) Delete the element 0E177 from the disk library .

* If no input specification is given, the program will assume certain
values of parameters and spectral element arrays.

1-5  
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SECTION 2

DESCRIPT ION OF ThE COMMAND AMOS

2.1 GENERAL DESCRIPTION

The AMOS command allows the user to generate spectral elements that

describe the atmosphere based on estimated surface meteorology, solar

altitude , acquisition geometry, and other factors. These spectral elements

can be used in subsequent functions, such as SYSINT VFUN , I/O FILE , etc.

2.2 INPUTS

Each run of AMOS requires a command card that defines print options, and a
data card. The data card provides the values for the input variables that

are needed to generate the spectral atmospheric and ground irradiance elements .

All options and values have defaults except for solar a1t~tude and weather/

transmittance estimates. The input values are checked for reasonableness,

and warnings or fatal error-condition messages may be written , depending on
the seriousness of the error.

The user may specify the amount of printout from an AMOS run. The choices

are : FULL , which prints all 8 spectral-array elements ; PARTIAL, whi ch
prints only atmospheric path transmittance (I), atmospheric path rad iance
(SK), and horizontal daylight irradiance (DII); and NONE, which prints no
array elements. The input and default variables are printed regardless of

the option selected.

2.2.1 Command Card

The three valid AMOS commands that serve to illustrate the print options

(See Figure 2-1) are:

a. GENERATE SCAT3 AMOS NONE , or AMOS NONE
b . GENERATE SCAT3 AMOS PARTIAL, or AMOS PARTIAL
c. GENERATE SCAT3 AMOS FULL, or AMOS FULL.

2-1

~ 0 0 0 • - 
. - —~~~~~~~~~~ - • ••

~~~~~~~~~~~ 
•• —

~~~~~~~
— 

~~~~~~~~~~~~
• • 

•-

~~~~~~~ 

—
~~~~~~~

• - _ - _ •- - • 
• • -•



____ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_____ ____.~~~ 

~~~~~~~~~~

• - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1~~~~~~~

~ 
: : : : : : : : 

E

~~~~~~~~~~

_ _ _

ff Ij iiI~~~~~~EE ~ E~ E~~E EE

—
~~~~~ E HL~FH: E+—:IEE E E

____ : :j ~~ :t: : : :~: : : : = :~: : : :[ : =
_____ : :i~ 4: : : : : : : : = : : : :~:~: :

~t 
p EEiE-~--:

~~ : ~ : ~ : : : : = : : : :

ij ~kk ~~:~~ ~~ih1~iij~iE

2—2

U - 

_
_ _  

__
~~~~~~~~~ 0 0~~~ — ~~~~~~~~~~~~~~~~~~~~~~~ - ~0 -— - —~~~ —-•~-



~~_~~~~~~ 0 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~•~0 0 0 -- •

2.2.2 Data Card

Each AMOS command card must be follow ed by a single data card having the
format and definition of input variables shown in Tables 2-1 and .‘- 2 .  When
a run is set up, the user must be sure that any values that he lets defaul t

match the desired run conditions . The program can be operated using one of

three types of input variables .

Surface Weather for which the inputs are surface relative humidity,
t emperature in degrees centigrade , and pressure corrected to sea

level , in m il l ibar s .

1550 for which the single input is an estimate of the vertical-path

atmospheric transmittance at 550 nm wavelength , and

Precipitable Moisture for which the simple input is the integrated

partial pressure of water in a vert ical  column of atmosphere , ex-
pressed in centimeters.

These inpu t options are mutua l ly exc lusive , and if inpu t variab les are
specified for more than one mode , error messages will be generated and the
AMOS run will possibly be terminated . Valid data cards that illustrate use

• of the AMOS atmospheric options are shown in Fi gure 2 - 2 .

1
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2.3 OUTPUT

The output of SCAT3 is printed copy only. Each execution of the program,
which results from a correctly input coum*and and a data card, generates the
output described below .

2.3.1 Data Card Variables

The listing aS variables is divided into six groups accordings to the way

they operate in the program and as shown in Figure 2-3. The six variable

groups are :
I. Trigonometric Data (in degrees)

SA: Solar altitude
CATS: Observer-sun angle
ZA: Observation zenith angle
LAT: Station latitude

• CEN~~AYL SCAT3 AMOS FULL
— - 

C0NV~RTED 10000.0 FT. 70 3.05 ~N

DATEs 5/ ens
SA 40.0 I 40.0) TI~~ 20.0 I*G C 1550 0.740 TMCCAT S S0.~ *15 0.79 OZ 0.05ZEN 0.0 It pkEr1013.s l~~ ( t 0&).)) ~~~~~~~ 474 CM —

(AT 39.0 DUST 2.2 P/ML

11EV 0.0 kM — 
ALl TYPE 4 — 

ka —0.00253
VA 3.04$ *15 REF 0.13 

_____ _________

C 1.014
N 1.~00 

-

~ 1N1*ATISs
1 TV Ai.e LA oil $15 SVI

Figure 2-3. Example of SCAT3 Output and Listing of Data-Card -
Specified Variables
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2. Surface Weather Data

TEMP : Tempera ture ( C )
RH: Relati ve humidity

SL PRES : Stat ion pressure corrected to sea-level (mb )
DUST : Surface dus t concen tra t ion (par t/cm 3)

• 3. Alternat ive Scaling~~araaeters

• T550: Vertical atmospheric transmittance at 550 nm
O :  Ozone scale he ight (cm)
PM: Total vertical column of precipitable moisture ;

sea-level to space (cm)

4. Elevation Data (km)

ELEV : Station elevat ion above sea-level
VA : Observer ’s altitude above station elevation

5. Surround Reflectance Parameters

• ALE TYPE: Description of station surrounding
(i.e., vegetat ion 1 sand , snow 1 industrial)

ALB REF: Surround reflectance at 650 nm

6. Atmospheric Transmittance Parameters

KR: Rayleigh scattering coefficien t
KA: Aerosol scattering coeff icien t
C: Exponen t for aerosol scattering term
W: Precipitable moisture between station and

observer ’s eleva tion (cm)

2.3.2 Spectral Arrays

In addition to the data card variables , the spectra l arrays and their numer ic
codes that were genera ted as a resul t of these inpu t data card var iabl es , are
also printed.

These arrays can be recalled from temporary program data f iles to operate on
the spectra l data in subsequent calculations . The array s are not permanently
stored and are wri t ten  over upon the execution of a subsequent GENERATE command .
The eight spectral arrays grouped by type are listed below .

2-9
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Atmospheric Path Transmittance (350-1150 nmn)

1: Oblique spectra l transmittance (scattering plus absorption)
from the observer ’s altitude to ground, adjusted for precipitable
moi sture , dust, path length, and terrain elevation .

TV: Verti ca l spectral transm ittance (scattering plus absorption)
from the observer’s altitude to ground, adjusted for precipitable
moisture, dust, and terrain elevation.

Atmospheric Path Radiance (350-1150 nm)

SK: Spectral atmosph eric path radiance , at the specified angles ,
adju sted for observer ’s a ltitude , terrain elevation , surround
albedo , precipitab le moisture ,(watts/m 2/steradian/5 nm).

Terrain Reflectance (350-1150 nm)

ALB : Spectra l reflectance of the station surround based on the albedo
type and normalizing reflectance that is input.

Ground Level Irradiance (350-1150 nm) —

DH : Dayligh t irradi ance on a horizon tal surface adjusted for solar
altitude , atmospheric transmi ttance , and surround al bedo
(watt/a2/5 nm). •

SH: Skylight irradiance on a horizontal surface from the full hemisphere
mi nus direct sunlight adjusted for solar al titude , atmospheric
transmi ttance, and surround albedo (watts/m 2/S nm) .

DV: Daylight irradiance on a vertical surface perpendicular to the• solar azimuth adjusted for solar altitude , atmospheric transmittance ,
• and surround albedo (watts/m 2/S nm).

SVB : Skyl ight irradlance on a vertical surface perpend icular to and
l80 away from the sun azimu th adjusted for sol ar al titude , atmo-
spheric transmittance, and surround albedo (watts/m2/5 na).

Figure 2-4 shows a typical spectral array generated by the AMOS subroutine.

Although only three such arrays are printed under the PARTIAL print option,

all eight arrays are internally generated and available for further computer
operations.

2-10 
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~_*.2.0 ~~~*A9 8. .318__ __ 7~ P.~ _. 3 1a1_~ — -  — •  .97k _1.OM _ •  - _____

425 3.501 610 4.29? 795 3 .112 080 1.970
A tfi ~~~~~~ ~~l& ..&...Z71i M0&_ ObL _• - 953 __ 2.01b
435 3.735 b?O 4.2*13 *103 3,037 000 2,036
a~ a 4;; ~~~~~~~ $10 2~ .97~~~ 995 2.034
445 4 .339 630 4.249 8*5 2, 781 1000 2.016
&~ a i & ~ c ~ tc ~~~~~~~~~~~~ M?0 ...2.,$5~ - 1003 . 1.991
455 4.720 640 4 .2 11 825 2.86+ 1010 1.056
e&n ~_&0a 44$ .&...lb 7 B3o_ 2~7q2 .~~~ _l013~ . .1.939• 0 _ _______—

483 4~ 73M 650 4 .163 835 2.787 1020 1.049
F L  4 70 8.802 433 4.160 540 2~.$2l 1023 1 .921

475 4.908 660 4.U9 543 ?.701 1030 1.003
eso +.ac+ ~~ c 4.094 aso i. T.4~~ . -. j .~~i~eag 0

0

Figure 2-4. Example of SCAT3 Output and Typical
Spectral Array Generated by AMOS
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2.3.3 Error Messages

If a parameter specified on the Data Card is out of range or a required
option is omitted , an appropriate error message(s) will precede the reprint
of the command card values . Figure 2-5 shows an output page that lists
several possible error messages. This is not a complete list of all possible
messages but it illustrates their format. A complete listing of possible
error messages generated by subroutine AMOS is contained in Appendix B.
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_____0
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0 NOTE : The improperly specified data card below was responsible
for the error messages above.

~~~~~~~~~~~~~~~~~~~~~~~~~~
Figure 2-5. Examples of Potential Error Messages Generated by AMOS
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SECTION 3
DESCRIPT ION OF COMMAND : GENERATE SYSINT VFUN

3.1 COMMAND FORMAT

A special user function SYSINT VFUN has been provided that calculates

spectrally integrated ground-level irradiances, atmospheric path radiance,

and effective atmospheric transmittance for a generalized system. This

function is used in conjunction with an AMOS run, which must precede it,

however. By overriding the default elements and the system constant , the
computations can be performed for a wide variety of system components.

The default elements are listed in Appendix C. Figure 1-2, items 3, 4, and

5 illustrate the input for a typical run of this function along with its

associated AMOS run.

3.2 INPUTS

A typical command is: GENERATE SYSINT VFLJN XXX YYY ZZZ. The variables XXX,

• YYY, and ZZZ are element names for the detector, optics, and ground reflec-

tance, respectively. These elements can be extracted from the disk library

or entered on cards via a preceding I/O READIN step. If any of these elements

are defined short of the range 400 to 1100 nm, the integration limits are

adjusted accordingly. The element defining the detector should be peak-

normalized to the value of 1. The user can set all three elements to their

default values by replacing XXX with STh and omitting YYY and ZZZ. Any single

element can be set to its default value by specifying in DEF in place of the

element name. This is shown in Figure 3-1. The variables, which are specified

as XXX , YYY, or ZZZ use the input codes defined in the table below .

An optional units-conversion multiplier may be specified as IC = F.FF. The

printed va lues of output ERS and EH wi ll be multiplied by F.FF . If no value
is specified, 1.00 is assumed.

3-1
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Figure 3-1. Example of Correctly Formatted SYSINT VFUN Commands
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E lemen t
N ames Codes Defini tion

XXX (for STD The code tha t permits all three spectra l
Detector): elements to assume their default values .

• (XXX becomes 899N, YYY becomes 457L , and
ZZZ becomes 82SF.)

• DEF The code that only permits XXX to default to
899N.

Any valid
element name A spectral array defined in the library of
(i.e,835N) elements that represents the system spectral

response. The values should be peak-normalized.

YYY (for DEF The code that only permits XXX to default to
Optics): 457L.

• Any valid A spectral array defined in the library of
element name elements representing the system spectra l
(i.e. ,424L) optical transmittance.

ZZZ (for DEF The code that only permits ZZZ to defau lt to
Ground 82SF.
Ref lector) :

Any val id A spectra l array defined in the library of
element name elements representing the spectral reflectance
(i.e.,179RF) of a ground object.
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3.3 OUTPUTS

Each use of the SYSINT VFUN Command generates one page of output . An

example of this output is shown in Figure 3-2. The format for this output

is summarized below .

Line(s) Data P r v ided
1 Array element names for detector (SD), optics (OPT),

and ref lectance on the ground (REF).

2-S The integrated effective value for the radiance (ERS)
assumed reflec tor (REF) under the var ious forms of
ground level irradiance and effective path transmittance
(TEFF) relative to each irradiance .

6 The integrated effective atmospheric path radiance x ~(I~II).

• 7 The assumed or read-in value of K.

If one or more of the spectral elements is not defined over the range 400 to

1100 nm , the integration limits are changed . If this occurs , a warning message ;

e.g., UPPER INTEGRAT ION LIMIT LOWERED TO 1000 nm , is printed .

The two following error indications may possibly be encountered.

(1) NO AMOS ELEMENTS LOCATED . . . which indicates that the program
was unab le to locate el ements 1 SIC, and DII , etc, from a priof
AMOS run or from the disk library.

(2) UNABLE TO LOCATE XXX , which indicates that the spectra l array

elemen t XXX was not found in the disk library or from a pre-

vious step.

3.4 SU*IARY OF COMPUTATIONS

The following equations are used in SYSINT VFIJN

• a. Effective Integrated I rradiances :
1100

ERS — K [ f H(A)  . R5(A) • T(A) • L(X) SD(A) dx ]
400

3-4
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Figure 3-2. Example of SCAT3 Output: Integrated Values Generated
by SYSINT VFUN Command
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b. Atmospheric Path Radiance:

1100 1
EH • k • N~~ A) . L(A) . sD~~’~ d A J

400 J
c. Effective Atmospheric Path Transmittance :

3.100

J H(X) • Rs (x) • T(A ) • L( A) • SD (A)
TEFF 400

1100

H(A) • R (A)  • L(A ) • S
D(A) dx400 S

In the above equations , the integrand variables are defined as follows:

T(A) is the spectral atmospheric path transmittance
(AMOS array name is T).

Nh(A) is the spectral atmospheric path radiance in watts/m2/S run
steradian (AMOS array name is SIC) .

H(A)  is either skylight or daylight irradiance on either a horizontal
• or a vertical surface in watts/m2/5 run (AMOS array names are DII ,

DV, SH, SVB).

In addition , the integrand variables from the disk library or a preceding I/O
READIN step are defined as follows:

SD(A) is the spectral sensitivity of the Film/Detector (peak-normalized)

L(A) is the spectral transmittance of the optics, and

is the spectral ground reflectance .

3-6
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SECTION 4

DESCRIPTION OF COMMAND I/O READ IN

4.1 GENERAL DESCRIPTION

This command is used to read any element array into the program for use in

computations or for permanent storage in the disk library . The general form

of the command is :
I/O READ IN (option)

The possible options are:

NOLIST which allows the spectral array to be read into
a temporary file, but returns no printed listing
of the array.

SAVE which allows the spectral array to be read in and
stored as a permanent array by the element name
given on the header card (equivalent to a FILE SAVE
Command, see section 5), or,

“Blank” which allows the spectral array to be read into a
temporary file and results in a printed listing of
the array .

Any element of the same name that is already in the library is printed out and

replaced. The response SAVED ON DISK indicates satisfactory completion . Follow-

ing the command card are a header card and data cards that contain the spectra l

values .

4.2 INPUTS

Once the I/O READIN command has been specified, a number of spectral arrays
can be read in. Each array, or element, is read in using a header card and a
series of data cards in the formats described below.

4-1
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HEADER CARDS

Column Format Description

1-8 AS Name of element in 4 to 8 alphanumeric characters ,
at least one of which must be alphabetic.

10-12 A3 One of the following four transformations must be
used to indicate condition of the data.

VAL: In correc t form
LOG: In logarithmic form

LIN: In log-inverse form
INV : In inverse form

20-22 13 The wavelength of first data point.

29-32 14 (right The wavelength of last data point.
justified)

• 40-49 F lO .4 The constant that is multiplied times every data
point after conversion to the correct form. If0 left blank default is 10.

73-80 A8 (right The date when the deck was made. It must always
Justified) be present and never use less than columns 75-80

(ex: 1/1/78).

DATA CARDS

Column Format Description

1-70 10E7.2 Lists spectral data starting with the value for
the first wavelength specified on the header card
and continuing on other cards until the value for
the last wavelength has been reached.

73-76 A4 Identification.

79-80 12 (right The order number of the card.
Justified)

4-2
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SECTION 5
• DESCRIPTiON OF ThE CO*IAND FILE

5.1 GENERAL DESCRIPTION

This command is used to maintain the disk library of elements. Each card

must contain one complete command to store or delete a spectral array on the0 disk f i le .

The first card must contain the word FILE beginning in column 1. The cards

immediately following the first card need not contain the word FILE, but in-
stead can be blank in column 1. Each command item (SAVE , DELETE, NAME, etc)
must be separated from the next item at least one blank . Blanks must not be

• 1 used within a command word.

The name by which an array is to be saved in a disk f i le may contain (1) as
many as eight characters and (2) any combination of letters and numerals .
However , all numerals cannot be used.

5.2 INPUTS

Three possible FILE commands can be given , each of which must be struc-
• tured as indicated in paragraph 5.1 above.

5.2.1 FILE SAVE XXX BY YYY

(In the following paragraphs, XXX refers to the name of an array
that is either to be stored by the new name YYY or deleted; XXX
and YYY can be identical.)

This command performs the basic task of placing XXX in the disk file and
giving it the element name YYY. If another array is already on the disk by
the second name the save operation will ~~ be executed. Instead, both
arrays will be printed.
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5.2.2 FILE SAVE XXX BY YYY U

This command differs only from that of 5.2.1 in that it replaces existing
elements in the disk file (e.g., with an improved estimate of the same lens
transmittance) . After the array XXX is stored by the name YYY , both the
old element YYY and the new element YYY will be printed.

5.2.3 FILE DELETE XXX

The purpose of this command is to erase the specific element XXX from the

disk file. After the array is deleted , the element XXX is printed to indi-
cate what has been erased.

L 
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SECTION 6

OThER FUNCTIONS

6.1 GENERAL DESCRIPTION

In addition to the commands already discussed , SCAT3 also supports several
other command functions that are occasionally used. These commands are given

on a single card, and they usually generate one page of output. The element

that is created by these commands is often used in subsequent steps. Two of

these functions are discussed below .

6.2 I/O FUNCTIONS

In addition to the I/O READIN function discussed in Section 4 of this report ,
function I/O PRINT and I/O DUMP are also available. The first of these, I/O

PRINT, is used to print an element array or constant . For this item, the com-

mand is I/O PRINT XXX YYY ZZZ . . . where XXX , YYY , etc, are the names of elements
in the program, or in the disk library. The user may specify as many element

names as will fit on the co nand card, but each name must be separated by blanks.
An example of the output format for any array element is shown in Appendix C.

The command I/O DUMP is used by the programmer who maintains the disk library;
it can also be used in debugging problems within the program. The command
I/O DUMP will generate listings of the names of all elements in the disk library,

and those in the program’s core data table (CDT).

6.3 GENERATE FUNCTION

In addition to the command GENERATE SYSINT VFUN described in Section 3 of this
report, there are several other GENERATE functions. The resulting output is

printed in the format shown in Appendix C for an array element or one value

per page for a constant. The inputs for these functions are of two types:
single operator functions and double operand cosputations.

_____________________ - - 0~ - ~~~~ —~~ - 
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6.3.1 Single Operator Functions

These commands are of the form: GENERATE XXX - (function) YYY , where the
function can be any of those described below .

(1) SUM. Integrates the values of an array element over its

spectral range. The output is a constant .

Example: GENERATE X • SUM XYZ where XYZ is an array element
and X will be the integral constant .

(2) LOG. Takes the log (base 10) of a constant or of each value

of an array.

Example: GENERATE LOGX LOG X.

(3) AREA NORMALIZE . Creates a scaled array such that the area
under the curve is equal to 1.0, and the shape is the same
as the input array .

Example: GENERATE ANX - AREANORMALIZE X , where X is a spec-
tral array.

(4) PEAK NORMALIZE. Creates a scaled array such that the maximum
value is 1.0, and the shape is the same as the input array .

Example: GENERATE PKK - PEAKNOR.MALIZE X, where X is a spec-
tral array.

(5) BUODY. Generates an array element from 300-1200 nm for a black

body radiator at the given color temperature (‘K).

Example: GENERATE BE BBODY 3200.
Note: No equals sign (.) is used.

(6) BANDPASS. Generates an array element from 300-1200 nm for a band-

pass filter. At wavelengths from LOW to HIGH, the element has values
of 1. Elsewhere it has values of zero.

Example: GENERATE FILT BANDPASS (450) (1025) where low is 450 ne
and HIGH is 1025 na.

L. __ 
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(7) User Function. Program SPECTR provides for three user-written

functions to give access to program elements and utility routines.

The user function is a FORTRAN program with the name SUBROUTINE UFUNCT

( , , ). As with other functions in the program SPECTR, the user function
must be called by an appropriate command of the form:

GENERATE XXX * CFUN (option, option, . .

SCAT 3, for examp le, uses a user function** routinely to perform spectral
integrations of arrays generated by AMOS. Within the constraints of subroutine

name and command, complete flexibility is contained in this user option.
Appendix E reviews , in more detail, the generation of a user function routine
which can be used as a guide in development of new ones. Reference to the SCAT3

program listings must be made before one attempts to write a user function .

6.3.2 Double Operand Functions

The GENERATE Command also provides for double operand computations such as

addition , subtraction , multiplication , division , and exponentiation . The user
may perform the above computations on constant elements, array elements, or
numeric values. However,an array cannot be raised to an array power or divided

by zero.

Examples of the above computations are:

GENERATE A - B + C
• 0 X _ Y * A

• Y _ M * X

P1 — 3.14159 x 1

ANTILOG - 10. ** A

The word GENERATE may be omitted after the first GENERATE
command if the subsequent commands do not begin in column 1.

• A user-provided variable name that is subject to the restrictions
discussed in Section 4.2.1, Element Name.

** See Section 3 of this report.
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APPENDIX A

SCAT3 TEST CASES

A series of 15 test cases was constructed and run to utilize all
possible input options and variables and to illustrate the output
of a correctly assembled input deck. Figure A-l is an annotated copy

of the input commands that were used, and Table A— i lists the re-

spective 15 output results.
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APPENDIX B
ERROR MESSAGES THAT MIGHT BE GENERATED BY SCAT3

The meaning of each of the following error messages is explained on the
line below the message.

1. ALB RF XX.XX OUT RANGE (0-1)

Albedo surround reflectance value XX.XX not between 0 and 1.

2. ALB TYPE N INVALID

Albedo surround type N not valid (0-4).

3. YOU MUST SPECIFY A TYP AS WELL AS AN ALB REF
If you override the default albedo surround reflectance you must specify
TYP 1-4.

4. AN ELEVATION OF XX.X KM SEEMS TOO HIGH

Warning.

5. YOU ARE UNDERGROUND XX.XX KM
A negative observer altitude.

6. LAT XX .XX INVALID

Latitude must be -90 to +90. For southern hemisphere (negative latitude)
an ozone value of 3.0mm is assumed.

7. SA XX.X DEG OUT OF RANGE (-5 -90)

The solar altitude, after any low solar altitude refraction correction,
exceeds the range of the model.

8. RH XX.XX OUT OF RANGE (0 - 1.00)
Relative humidity out of range.

9. ZEN ANGLE XX .XX OUT OF RANGE (0 - 90)
Observation angle not between 0 and 90 degrees.

10. CATS ANGLE XX.X OUT OF RANGE (0 - 180)

11. XX.X DEG CELSIUS OUT OF RANGE (-/+50)

Temperature out of range.

12. SPECIFYING PM X.XXX OVERRIDES RH XXX

Warning.

13. YOU MUST SPECIFY EITHER RH, PM, or T550.

B-i
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14. YOU SPECIFIED BOTH A RAYLEIGH ATMOSPHERE & A PM OF X .XXX

15. YOU SPECIFIED BOTH A RAYLEIGH ATMOSPHERE & A RH OF X .XXX

16. T550 NNNN OVERRIDES PM XXX &/OR RH X.XX

Warning.

17. 1550 X.XXX OUT OF RANGE (.2 - .815)

18. READ/FORMAT ERROR IN AMOS INPUT CARD

Error return from FORTRAN READ (.

19. ANGLE IN BEMAS X . XX GT 90 DEGREES
Warning, which may occur with negative solar altitude.

20. CONVERTED X .XX FT TO Y.YY KM

Advisory.

21. NO INPUT DATE -- ASSUMED TODAY -I-/-
Advisory.

22. INPUT DATE WRONG - ASSUMED YOU MEANT -I-/-
Warning when day and month interchanged.

23. DATE -I-I- NOT USABLE

24. CREARH -yE P~’ ... PM, KA , 1(03, TS
Combination of TSS0, ozone, pressure , temperature, dust etc , give a
negative value for calculated precip itable moisture . This error would
be followed by a system “log of negative number” error.

25. Rh X.XX G TEMP \Y.Y DEG C NOT CONSISTENT WiTh TS5O Z.Z IN CREARH
Calculated a relative humidity over 100% .

26. DEFAULT TEMPERATURE INCREASED TO XX.X DEG C

Advisory.

27. DO YOU REALL Y WANT OZONE AT ThE EQUATOR?
Advisory when no OZ specified and LAT is zero.

28. PRESSURE XX.XX IN HG CONVERTED TO YY.Y MB

Advisory when units converted from inches of mercury to millibars.

29. PRESSURE X.XX MB OUT OF RANGE (500 - 1200) 

0 ~~~~~ ~
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30. AMOS ELEMENT(S) NOT LOCATED
Run of SYSINT VFIJN could not locate required elements from an
AMOS run.

31. UNABLE TO RUN SYSINT FOR ThIS CASE

Run of SYSINT VFUN could not locate elements specified for detector,
optics , etc.

32. UPPER (LOWER) INTEGRATION LIMIT LOWERED (RAISED) TO NNN NM
Run of SYSINT VFUN adjusted integration limits from 400-1100
nanometers to conform to range of one or more of the specified elements.

0 In addition to these messages from the AMOS package, many error messages may
be generated by the SPECTR package, particularly if the user generates his
own user function, or does spectral computations (e.g.,  GENERATE X = DH * .4.
These messages are generally self-explanatory.

Other error messages such as ”JCL ERROR” or “INSUFFICIENT CORE” may be generated
by the computer operating system, and will depend upon the installation.
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APPENDIX C

SYSINT VFUN DEFAULT ELEMENTS

The tables of spectral data default elements shown in Tables C-l

through C-3 are called in SYSINT VFUN when no specific elements have

been named in the command. The default value of the system constant

is 1.0. These spectral data also illustrate the I/O PRINT XXX command

discussed in Section 6 of this report.

t

c-i
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TABLE C-i

DEFAULT SPECTRAL ARRAY FOR THE DETECTOR (PEAK NORMALIZED)

VAUS&$ 14* lOON

48% 0.oO30 070 0.9733 855 0.7812 1040 0.1)07
~ 9s~ 0.7031 675 O.~ 1*i 000 0.7051 104S 0.1217
400 0.71.0 600 0.9703 005 0.7051 1050 0.1127
508 4.7271 asS •.osis 570 0.7314 1065 0.1046
$05 0.7)U o~0 0.9035 87% 0.7120 1080 0 ,96311—01
$10 0.1012 095 0.9855 000 0.0929 1005 1.87631—I l
513 ..1s33 708 0.9875 SOS 0.67~0 1070 0.70451-0 1
020 0.1734 705 0.910% 000 0.0309 107% 0.71971—01
$23 0.7089 710 0.0013 SOS 0.027Cs 1080 0.65051—Cl
030 0.0027 713 0.9936 900 0.O6~~ 1000 0.62451 41
515 0.8170 720 0.0050 005 0.5506 1000 0j 042E-01
500 0.0313 720 0.9918 910 0.5503 1055 0.31301-41
04% 0.$6k~ 730 1.000 915 0.0001 1100 0.40171-41
500 0.8010 735 S.’905 920 0.5039
033 0.5011 140 0.0090 925 0.4040
040 0.8701 745 0.998% 930 0.4038
SoS 0.8773 750 0.0000 935 0.4430
57u 0.0044 755 0.0947 040 0.4230
170 0.8050 700 0.9907 945 0.4045
000 0.5055 SoS 0.0855 .50 0.1034

00w •.0402 003 6.0010 770 0.9199 OSS 0.3033
403 0.5000 190 0.9085 173 0.9710 000 0.3053
410 0.0058 095 1.9337 780 0.9038 061 0.3272
410 •.94oS oOO 0.0157 785 0.0358 070 0.309o
4~ 0 0.5740 MS 0.9247 790 O.v477 973 0.2043
423 0.0530 .10 0,9)07 795 0.9)11 900 0.279)
436 9.0010 615 0.0305 S00 0.0277 ,u •.aost
41% 0.0907 oZO 0.9400 SOS 0.Ollo 940 0.2511
000 S 608o o~ S 0,9001 $10 0.9070 995 0.2360
403 0.0178 630 0.0472 $13 0.8900 1000 0.2211
480 0.6200 015 0.9010 020 0.SS)~ 1005 0.2000
401 0.4032 640 0.9051 523 0.5703 1010 0.1008
460 0.44)3 645 0.9352 8)0 0.5503 1015 0.1823
loS 0.4021 650 0.9012 835 0.0419 1020 0.1693
479 0.4031 055 0.904? $40 0.8213 1023 0.1600
470 0.0117 o40 0.9073 545 0.8123 1030 0.1308
000 0.6001 005 0.970) 050 0.1912 1033 0.1407
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TABLE C-2

DEFAULT SPECTRAL ARRAY FOR LENS TRANSMITTANCE

VMu1$ FU0 451L

080 OS0000 610 4.5110 853 0.5000 1v40 4.7830
~90 0.81~.ie 675 0.0050 580 0.5050 154% 0.7010
493 0.5130 600 0.Su3O 00% 0.5000 1030 0.7500

• - oow G.olOO 685 0.5020 870 0.8500 1055 0.7150
353 0.0210 6,0 0.7vO0 071 0.803~ 1000 0.7760
030 0.0420 6.5 0.7970 080 0.0100 1005 0.7740

0 313 6.52)0 iSO 0.7950 005 0.1000 1030 0.7710
040 5.8440 705 0.7905 500 0.0000 loT S 0.7700

0 321 0.0250 7)0 0.79)0 191 0.000* 1500 0.7600
338 0.0250 - 713 0.7930 00i~ 0.5000 108% 0.7660
53) 8.0230 735 0,1010 905 0,8000 1090 0.7040
040 0,0150 723 0,7910 910 0.S~~~ IOU 0.lozO

• 041 0.0450 7)6 0.7010 015 0.$OuO 1100 0,7000
010 0.5200 735 0.7920 920 0.8000

- - 33% 0.0230 146 0.7930 923 0.5005
0 340 0.82)0 745 0.7040 930 0.5044

365 ~ .o250 750 0,7930 935 0.5000
0 570 0.8430 735 0.7030 940 0.8000

571 0.0250 700 0.1040 940 0.5000
550 0.8230 10* 0.7960 900 0.8000

44~. $..ilO* ISO 0.0250 770 0.1970 903 0.7990
403 0.4500 190 0.sZSO 775 0.7000 900 0.7950
410 0.32 60 395 0.0200 740 0,7050 003 0.7970
415 8.5510 005 ~ .S430 753 0.ro30 970 0.7000
420 0.0)00 005 0.5250 700 0.7990 973 0.1050
425 1.6600 o10 0.8250 195 0.5400 950 0.7940
438 0.0100 0)3 S.SZ% 0 500 •.5~~~ 940 0.7030
435 0.0906 620 0.825* soS 0.5060 ~4O 0.7020
440 0.1iOU 62% 0.0230 810 0.0904 995 0.7914
445 $..7~ 10 630 0.8240 815 0.5600 1000 0.1~ 00
400 0.1350 63) 0.029u 5*0 0.5000 1005 0.7500
430 8.1b8~ o*0 4.8220 821 0.5000 1400 0.7800
000 0.1700 043 1..5210 830 0.5000 1015 0.7570
oob 0.li$.* .10 0.8400 003 0.8500 lOdO S.714o
470 0.78.0 055 0.8190 540 0.5000 1023 0.1550
475 (~.~v5o 000 0.i170 845 0.5000 1030 0.7040 0 -

45$ 0.0000 00% 0.0140 550 0.I0~~) 1033 0.78)0
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TABLE C-3

DEFAULT SPECTRAL ARRAY FOR STANDARD GROUND REFLECTOR

V*UJL$ PUS SZIP

435 5.09501-41 47e 0.1272 .33 0.14a~ 1040 0.1004
.90 0.00100-0 1 075 0.1211 000 0.1414 1045 0.1012
495 9.91904-01 600 0.1482 Se, 0.1400 1030 0.1677
300 0.9)001-01 sOS 0.1255 570 0.1053 1035 0.Iosa
SOS 6.00000 -41 090 0.129) 811 0.1490 1000 0.1655
1*0 0.05101-01 093 0.1208 800 0.1490 1045 0.1093
515 0.90108-41 700 0.1304 001 0.1301 1070 0.1005
115 4.0)501-4 1 103 0.1300 594. 0.1506 *075 0.1704
525 0.~S30t-01 710 0.1314 895 0.1512 1000 0.1709
130 0.00354-01 713 0.1320 000 0.1317 lOSS 0.1714

351. O.b1t~~1-O 1 0)3 0.1O~)4 720 0.1)33 00) 0.1522 1000 0.1720
3)5 0.02001—81 340 0.1015 US 0.1)30 919 0.1328 1095 0.1725
300 0.40101-01 34% 0.102 5 730 0.1334 915 0.13)3 1100 0.1730
301 9.04L4.1-01 150 0.1030 73) 0.1)41 920 0.1581 1105 0.17)0
370 0.40201-01 SOS 0.1047 106 0.2)44 ~ZS 0.1304 1110 0.2741
375 0.oo3o~—S1 380 0.1037 740 0.1332 930 0.1049 1115 0.1746
380 0.87001—01 305 0.1005 750 0.1351 030 0.1104 1UO 0.1152
35% S.6840& 41 070 0.1079 753 0.1362 940 0.1060 1125 0.1757
390 0.09501—01 575 4.1059 7.0 5.1360 945 6.1545 11)0 0.1762
395 0.10601-0 1 550 0.1100 703 0.1373 900 0. 1070 1135 8.1765
400 S.71o0~—01 385 0.1111 710 0,1378 955 0.1376 1140 0.177)
403 0.72544—01 590 0.1121 775 0.1384 000 0.155 1 1141 0.1778• 410 0.1)501-01 593 0.1132 700 0.1)19 001 0.1350 1150 •.17S4
41, 0.70501—01 400 0.1143 185 0.1394 970 0.1392 1135 0.1759
420 0.73904-01 005 0.1153 700 0.1400 973 0.1007 1100 0.1104
42% 0.T7o01-*1 6*0 6.1104 795 0.1405 950 0.1002 fbI 0.1500
430 0.18801-01 all 0.1175 000 •.1410 980 0.1s08 11)0 0.1500
43) 0.79101-4.1 070 0.1155 SOS 0.1410 990 0.1013 1175 0.2810
444. 0.042v1—4.I 625 0.1190 8*0 0.1421 995 0.1015 1180 0.1016
440 0.51304-01 030 0.1207 515 0.1426 1800 0.1634 1155 •.1S*1
400 0.82301-01 033 0.1211 Si0 0.1400 1805 0.1629 1190 0.1036
413 0.83401-41 040 0.1228 825 0.1437 1010 0.1034 1195 0.1832
480 0.84401-01 043 0.1239 830 0.1443 1015 0.1940 1200 0.1037
440 0.05101-01 *00 8.1250 535 0.1405 1020 0 1*43
~7O 0.50404-01 055 0.1250 540 0.1453 1025 0.1050
4)5 0.So704-ul aOl 0.liol 843 0.1435 10)1 0.1006
400 0.88708-01 665 0.1256 010 0.1444 10)5 0.1661
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APPENDIX D

- - PROGRAMMER’S AIDS

This appendix contains guidelines for the programmer who will main-
tam SCAT3. The call hierarchy of SCAT3 subroutines is shown in

- 

Figure D-l ) subroutine definitions are contained in Figure D-2; and

the JCL to run program SCAT3 is shown in Figure D-3.

t
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“AMOS” CFTOK

PCHE K

OZONE

CKDATE

CREARH

ATDEN

“SPECTR” WATER

GENERA SUN

SETUP ALBRF

ECRITE ASOL

DELETE TRANS
BEMAS

TRANA

SIC POLCOR

H 
_ _

_ SVB

~~~~~~~~

Figure D-l. Call Hierarchy of SCAT3 Subroutines

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Figure D-2. Program Notes

SCAT3 is a generalized program for manipulating spectra l elements and

generating optical characteristics of the atmosphere.

SU~POUTINt~
0* * *00* 4 8* -0

LT~~ SP~~~~I( PACKAGE:

INLIN ..l~!TERFA ~ E bITH SPECTR , DECODES DATA CA V J
C~-ECK S 6/OR SETS U~ COMSTA~ TS 6 DEF AULTS. SETS
u~ TEMPORAR Y ELEMENTS IN CORE !~AT A TAB LE.

A L~-~~F c~~~ERt ~T ES sPPPOPR l A T E  A LBEOO S~ ECT PA L REFLECTA NCE

CALCULAT ES AEROSOL SCA TTERING PA~ A”ETE~ 5 (KA~C)

~T’r t~ NT E~ s’-INES RAYL EIG H SCATINING COEFFICIENT (KR)

SE’~AS AI R MA SS PAT r4 LENGTH CORRECTIO~ (SEC ANT THETA )
BLOCK DATA A IR~jAS

CFT3~ CCi’~VE .T FEET TO KILO METERS

CK~’A TE . C~ ECK~ INPUT DATA FOR DATE

C~ EA’~-~ C~ LCtJLA TE5 PI~ECIPTI~ LE MO I STURE & RH WHEN
T~ 5C IS SPECIFIED . MAY INCREASE DEFAULT TE?~P

GENERATES SPECTRAL ELEMENT FOR DAYLIGH T IRRADIANC E
O~ A HORIZONTAL SURFACE

GE-~E.~ATES SPECTRAL ELEMENT FOR DAYLIGH T IRRA DIANCE
O’~. A VERTICAL SURFACE

OZONE ESTIMATE OF OZONE BASED ON DATr 6 LATITUDE

~LCCK DATA OZT~~~L

PCHEP% C -ECKS INPUT PRESSURE & CO RRECTS FOR ELEVAT ION

POLCO ’ CO:~PUTES ANGULAR SCAT T ER FUNCTION (~~FISH”)

S~4 GE%ERATES SPECTRAL ELEMENT FOR SKYL !GHT
IRRA DIANCE ON A HORIZO NTAL SURFACE

D 3  
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Figure D-2 (Continued)

5K GE~ ERAT E5 SPECTRAL ELEMENT FOR SKYLIGHT RADIANCE (H~Z E )

SV ~- GENEc~ TES SPECTRAL ELEMENT FOR SKYLIGHT IRRADIANCE
~.)1. A V ER T IC A L  ~AC KL IT SURFACE (SHA DOW )

~~IJ~ ~E~~~T E5 S PECT RA L IRRA D IA \ ’C E (
~ SUN (A BOV E ATMOS P~ ER F)

T~~~~ CA LCU LAT ES SPECTRAL APSOPPTIONS OF WAT ER , OZONE & OXY~-~ \

~~~~~ C~~ PUTF5 S~ ECT~ AL TRAN SM ITTA NCF DUE TO SCA TTERING

~~~~~ C’LC LJLATE S P~ ECI PT I~ LE MCJ STUR E ( MOISTURE S~~ LE HEIGHT )

V~~.\C1 L’SER FU’4CT10’ W-41CP4 PERFORMS “SYSINT VFUN”
‘~YSTEM I’~TE G~ AT ION5

- . ~~~ S~ ECT~~:

‘~~I\ ‘-‘ - 
~~~~~~~~~~~ ~A INL l~:E..TR ANSFERS INC-UT COMt~AMD A~~’

f lTP ( A R O S  F~~- ’~ f/F135 FILE TO //FTO2 FILE.
“C~~E\ ~.” O1~ K LIS~ ARY FILE //FT(’Q A~ r’ READS DIRECTORY
DE CO DES CO’~MA ND5 AND D IRECTS EX ECUT ION TO THE
P~- OPE~’ SUA’~OuTINE ,

G~~\ E~~ DEC O DES & DRCCES�ES GENERAT E COMMAN D

DECODES & PROCESSES I/O CO’4MANr)

FILE DECeDFS & PROCESSES FILE COMMANDS

?~~T~~: A M SandGEt~f RA T E SCA T 3 AMOS COMMANDS A RE DIRECTED
TO 5U~ Q3UT J~~ A”OS

SETUP ENTERS AN !LE~’ENT NA ME IN THE CORE D#T~ TA BLE

LOCATE LOGICAL FUNCTION TO SEARCH FOR AN ELEMENT NAME
IN THE CORE DATA TA5L E. OR ~N THE DISK LIBRARY.

DELETE PF1OV ~ S AN ELEMENT MAKE FROM THE CCRE DATA TAeL E,
BUT NOT FR~)M THE DISK LIBRARY.

EC.~IT E w F~lTES AN ELEMENT , ARRAY OR CONSTANT, ON THE
LI’,E PRINTER.

TH ERE A RE NUMEROUS OTHER SUBROUTiNES IN SPECIR WHICH
SUPPORT THOSE ALREADY MENT IONED. CONSULT THE PROGRAM

LISTINGS FOR DETAILS.

END 
-
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Figure D-3. JCL to Run Program SCAT3

C
/ /*
/ / 0

/1*
//STEP .)NE EXEC FOPTHC,PA~ M .FOPT= S~~AP ,XRE~~,OPT:2’
//FJ~ T.SY5IN DC~ * FORTRAN SOURCE DECKS FOLLO~ THiS CAPD
//FORT .SYSUT2 DO UNIT :SYSDA,SPACE :(CYL,20,RLSE)
/4

/ / S T E PT W C  EXEC ASMFC,PAR ’.ASM . ’LIST,LOAD ’
//ASM.SYSGO DO DSN:*.STEPONE.FORT.SYSL IN,DISP: (MOD,PA5S,Df~LETE )
//A5’~’.SYSI-~ OD * ASSEWSLER SOURCE FOR “CORE” FOLLOWS THIS CARD
/ 0

/ / S T E P 3  EX EC A~~”FC , PA R-~ .ASM= ’ L IS T , L O AD’
//AS~i .SYSGO DO D~N:*.STEPONE. FORT .5Y5LIN,9ISP (MO~ ,PASS,DELETE)
//AS~.SYSIN DO * ASSE’~~LER SOURCE FOR “DATE” FOLLOWS THIS CARD
/ 4

/ / S T E 7 ~~C(J R EXEC FORTHLG,PAR~d .LKEO: (XREF,LIST,LET )
//L~ E~ .SYSLI’~ DO OSN:*.STEPONE.FORT.SYSLIN,DISP (OLD,DELETE,DELETE)
II DO * LINK—EDIT INPUT FOLLOWS THIS CARD

L~~T~~Y -~ - I M
/4
//C,D.FTC2FOO1 DO UNIT~ SYSDA ,SPACE:(CYL,(l O,l)),
/ /  ‘~C9: (RECFM ~ FE~,LPECL~ 80,SLK5iZE 36oO)
/ /~.,O.FTO9FOOl DO D5N~ SPECTRAL .DATA,UNIT :DISK,VOL :SER :A~ F225,DlSP:OLD
/ /~ O.F11CFOOl DO UMIT=SYSDA ,SPACE= (732, (450c1))
//GUe5YSI~i 0) * INPUT DATA CARDS FOLLOW T’-IIS CARD

ALL JCL CO~ VE t~T IONS ARE FOR THIS INSTALLATION ’S  IBM 370, RUNNING
U )ER OS. USING THE LASP OPTION.
PLEASE M~ T E ThE FOLLOWING.... .
/*5.~TU&- ..,

IrIS CARD ?~~Y SE REQUIRED FOP OPERATOR MOUNTING OF THE VOLUME
If’~ Tt-3E ‘ID’ PAR AMTER, WHICH IS A DISK PACK ON WHICH
RESIDES THE SPECTRAL DATA LIBRARY (SEE FTO9FOO1 OF THE ‘GO’
STE P)

/ / S TEPUNt...
5EVFRAL OF THE FORTRAN ROUTINES TAKE ADVAN TAGE OF THE POWER
OF THE IEM ‘H’ LEVEL CQM~ ILER, AND W ILL NOT COMPILE UNDER
A LOWER LEVEL . WITHOUT MODIFACTION. THE COMPILER OPTIONS
STATED IN Tr~E ‘PA RM’ FIELD ARE HIGHLY RECOMMENDED.
ThIS JCL. IS REQUiRED FOR OUR CATALOGUED °RCCEDL’RE INVOK I NG THE
‘ri’ COM° ILE~ .//STEPTWO ...
TH IS IS OUR CATALOGUED PROCEDURE TO INVOKE T’IE ‘IEUASM’
LANGUAGE CO~PILER . NOTE THE ADDITION OF THE PROCESSOR’S OUTPUT
TO THAT ALRtADY PRODUCED BY THE FORTRAN COMPILER.

/ / 5 T E P 3. . . .
SA ME AS EXPLAINED FOR STEPTWO (ABOVE )

/ /ST EPFOUR....
• T HIS IS OUR CATALOGUED PROCEDURE TO INVOKE. TH E PROGRAM ‘ EWL ’

D—S
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Figure D-3 (Continued)

( IB~ L I I K A G E  EDITOR ). DEPE~~~ING UPON THE PARTICULAR SYSTE M
BEI NG USED, ~~ OVERLAY STRUCTURE MAY BE ADV I SABLE TO CUT

DOW N THE ME~ ORY RE QUIREMENTS. HOWEVER, IF THE PROGRAM CAN BE
EXECUTED AS A SINGLE SEGMENT, RUN TIME WILL BE OPTIMIZED.

/ /00. Fl 02 FOO 1. .
T~ M?OR A~ Y DATA SET, MO NEED TO ALLOCATE PERMANENT SPACE FOR
IT. THIS SET—UP SPECIFIES THAT THE DATA SET IS NEW, AND WILL
BE SCRATCHED AFTER THIS ~~~~

//GD.FTC 9FOO1....
THIS IS THE SPECTRAL DATA LIBRARY , WHICH WE I-~AVE SET UP ON
4 3330 DISK PAC~~. VO LUME SERIAL NUMBER ABF225
P-IS PA~ T IC’JLAR SETU P ASSUM ES THAT THE DATA SET HAS BEEN PRE— FOR ’~ATTE O
3, Tpi~ DEVICE , W ITH A SPACE PARA ~1ETER OF (740,2920).
THE PRE— FOR~~A TTI~~G COULD HAVE SEEN DONE BY A PREVIOUS RUN,

~ I T H  D I S P = N E ½ ,  OR ~ ITH ‘ IEHPROGM’ UT IL ITY  PRCGRA M .
/ /~~~.F Tl C F O 0 l . . . .

THIS IS A NOTHER SCRATCH DATA SET USED BY THE PROGRAM .

SiNCE THE ?~ OGRA M IS QUITE LARGE . IT IS HIGHLY ADVISED THAT
A LOA D MODULE BE C REA T ED ,  A ND RETAINED IN A PRIVATE L IBRARY ,
A S SOON AS POSSIBLE.
NOTE THE CO;~MENTS I~ THE FORTRAN MAINLINE , REGARDING IN ITIAL
USE OF THE SPECTRAL ELEMENT LIBRA RY C PRECEEDING THE CALL TO
‘FDTI~~T’).THIS PROGRA~-~ SHOULD RUM ON ANY INSTALLAT ION SUPPORT1~ G
I~~ 05/3 6 0— 370 .  ASSUMI NG ENOUGH MAIN ST ORAGE . HAV ING SUITABLE
R~ NO O M—A CC ESS STORAG E FOR THE DATA LIBRMY , WITHOUT ANY SOURCE• ;~) DI F ICA TI O F~. THE JCL CAN EASILY SE MODIFIE~I TO A CCO MODATE ANY
VE RS ION OF ASP , OP A SYSTEM PUNNING WITHOU T THE BENEFIT OF AS P.
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APPENDIX E
USER WRITTEN FUNCTIONS

The user may wish to write special functions to perform repetitive calcu-
• lations on elements generated by SCAT3, or provide outputs tailored to a

particular job. These may be written as FORTRAN SUBROUTINE UFUNCT, VFUNCT,

or WFUNCT. These SUBROUTINES may be invoked by a command card of the form:

GENERATE XXX UFUN YYY ZZZ AAA=N

where XXX , YYY , ZZZ , and AAA are arguments that might be passed to SUBROUTINE
UFUNCT. Similarly, GENERATE XXX VFUN will result in a CALL to SUBROUTINE

VFUNCT, and GENERATE XXX WFUN will invoke SUBROUTINE UFUNCT.

SCAT3 makes use of the above capability in the GENERATE SYSINT VFUN command.

It is recommended that before one begins writing a user function, a FORTRAN
programmer review the program listings, particularly SUBROUTINE VFUNCT and

SUBROUTINE AMOS. It should be noted that the SPECTR portion of the SCAT3

code contains dummy versions of SUBROUTINE AMOS, IJFUNCT, VFUNCT, and WFUNCT.
For this reason, when one performs a LINKAGE EDIT to incorporate a new user

function, the new SUBROUTINES must be loaded first. Numerous utility SUB-

ROUTINES within the SPECTR coding may be used for arithmetic and bookkeeping

functions. At such times, the listing for details and calling sequences

should be consulted.

As a guide in writing a user function, a simple card-punching aid is described

below. A listing of the FORTRAN statements can be found in Figure E-l.

The user function can be used to punch any spectral array element previously

calculated or that is in the library, onto cards in the format used to enter

a new element via an I/O READIN command. The element values will also be

printed. The function will be invoked by the command :

GENERATE XXX WFUN FORM=N.

where XXX is the name of the array element (e.g., the AMOS output array code OH)

and N is a format code. In addition to illustrating the writing of a user

E-l



function, the example may be of practical use.

The following steps are performed in this user function:

(a) Check the number of arguments.
(b) Use SPECTR function LOCATE to determine the posit ion of

• the values for element XXX in COMMON/LIBRY/ARRAY ( ,) if the
element name is not in the core data table, the disk
library is searched and the element loaded into ARRAY .

(c) If the element cannot be located or if the mode is wrong;
e.g., it has been defined as a constant instead of an
array, an error message is generated .

(d) The LOW and HIGH positions in the element are determined,
and the date is obtained from the system.

(e) Check the parameter “FORM g for 1., 2., or 3. A code of
1 will use FORMAT (10G7.2) and a code of 2 will use FORMAT
(lOE7.2). Code 3 will use FORMAT(10F7.4), which may not be
sufficient for some element values.

(f) Punch the array values .

(g) Print the array values.

The SUBROUTINE may be compiled and linkage-edited to SCAT3. The new sub-

routine must be loaded before SCAT3, which contains a dummy routine by that
name. The JCL must be modified to include a card punch as device FTO7FOO1.

B- 2
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Figure E-1

FORTRAN Listing of Sample User Function

C
!SN 0002 SUGROuYIN( WFQ~qCT~ Rf SU4. T ,P~ R$ .NPAR) 

______ - —
C

• C %ISfR FUNCT ION TO PJNC.. CARD S FROM ARRAY E~~~~~ NT
• C 1NVOK ~~rVI A : GENERA?t z~ x WFuN Fo~~.w.

_____ 
C v~!~r AA ) • ARRA Y ELEM EN T Nh~~(~ I N IS FORMAT CODE

~~~~~~~ N.1. D A ~~~T p osv. 3 
• ______________ -

C N.?. 1OET.3 _______- ____________• - —  

~~~~~ ~~~~~~ I~ cT.e USE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C___________ 

_____________ _______________________________________________________________________• 1 b0~~ 
— 1F~’rG~~~~~iN5E (3~~3.15ii~

• 75N 000. LOGICA . LOCAY L 
___________________________________________ _____

~~~ SPf Db 05 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , r ou R s - •

C 
_ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TSN~~~O0~~~~~~~~~ DIM T TU T ET2~~
TSP’ 0O~~7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• 1~’4 *0b~ E)~J1~It~4C( (AI ’ R A V ( 1 , 1~~, R A N G ( ( ) , 1 ) )
TSP’ 000Q 

_____ 
CO MM ON/p 4PU1 ,ST RIN5(eO ), LST R.INFIL

_____ — •-- - __________________________________— -

C s OF AR GUM ENTS o.c ~I F ~~~~~~~~~~~~~~~~~
_ _ _ _  

C 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•.-10*.’... TOC’ M A N Y  AR GUMEN TS ? ‘/ ‘O’)
1~~N O ( i ) 3  

____ 
W R I T F l ~~.101)  

________________________________________________- - -_______

C GE T .EMEP ~T W ITh  NAM E “(~~FSUL T )” _____________

1~1~10Th I IF tbC*T E(P~~~tT 7 b~ S,wO DE) 60 tO 2
___________ 

C 
_______ ______________________________________________________________________________________________T!N bo~-T lO? ~OW~1T~ ’0’ ,I0A. I... UNABLE TO LOCATE ‘ sA P) P)

~ w ooie WRITE ~G .10flRESULT________________________________________ _____

• TSN 0019
C M ODE OK 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

2 If tMOO~ .EQ7�TGO TO 3
C 

______________________________________________________________________________________________

103 ‘p~i’at(’p’,lpA ,’... ‘sA G, ’ NO ’ AN A R R A Y  £(EMENT’I’O’)
~5N 0023 WR ITE (b~~1O3 ) 

— ___________ 1
SN b024 ~~~~~~~fl~JDp, • •- -______

~ I C 
_______ 

GET LO. ~ ~iIG ’, INDE* FOR ELEMENT (LAST ? ARGUMEN TS ) __________

T s O s~~ ~ LOW~~ A ’46~~(182,J POS)~~~~~
ISP’ 0026 IM1G$ .RA~~ ((1B3,JPD S)

C ~~~~~~~ T0 WAV ELE NGTH: (Ii • 300 NANOMETERSc I 75M 0027 LGML a29S • 3~ LOw P

15N 002U LA~~ i?QS .3 1 s 1 G M  — • — -  ______ -

C 
______ 

GET DATE FROM SYSTEM V IA  SØ ECTR UTILITY 
_________________I_SP1_b020 call CON lbiTt~ 

—_____________
_______ 

C CME C I( FORMaT OPTION
IFORM.1

I’M 0031 CALL SCsLNM~STRIp IG ,e0. ’ fORM. ,,6,c.I4) _____ _______— - WDY~~EANFD ~t UFO~ Wa H NOT FOUND
T SP’ 003? IFOPM .If11 r..))

IcT(f 6E.-l).aNo,(IFORM,LE.3,) GO TO 4 
—

_ _ _  
C

VPITEIG,104)F
ION 0030 104 FORMAT ’0s ,10x,’.. . INV A LID FORMAT CoDE e ,Fe.i.’ (1.—3. OK )ts-i~JO ’,

) 
__________-- 

~~ RETU0W 
—____

ii - 

C 
_____________________________________________________



Figure E-l (Continued)

C PUNC,i .-(AOEQ
TSP’ 003G 4 W *~ T~~c7 ,~~()5) ,~ESULT ,LAML ,L *MH. !DATC
TSN 0O3 To~~’O~-’~~Tii!id~~TibThi71 A G. ’ V AL ’ ,6*,1 4.6*,14,40*,2AA) 

_______-- • 

~~~~~~ GET ~~~~~ CHAR OF E~!~ EP’T NAME WR UULT —

TSP’ 0040 FID.RESULT
1~N0 O~1 P’CA,T~~~ ( !P4IGPI- LOW )/10 • 1
TSP’ 0042 It~~L0w ______ ________________

~tSN~ 0043 ~~ ThO 0 ~~ F~~itA ~ D — 
_______________ --

ISP’ 0044 
_____

I2.I1.R 
________ _______ _______- - 

C 
—• -- 

C M P  O~~~ T I — —  _______ _______

ISP’ 004S GO ‘O( 5 ,S , 7 ) s I ’ O Q M
C

ISP’ O0’s 6 106 F~) RM AT ( 1O~~7 .2,2~~,A , ,T , )  ______________________
15N 00E1 ~
ISP’ 00’~ (~:O TO e

____________ __________ ________ ________

TS N 0049 107 ‘~IR~~ATT10E7.2,?X,A. ,I,) 
-________

ISN 00~ 0 6 (
~~ T!) 9

ISP’ 005? 109 
____

~is’~ 00S3 
-• • - 7 waxY ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C 
_____________________

is~ oos~ 
-— a

C
_______ _________________________________________________________________

C PRI’4’
TS P’ 0035 ________ 

M R ITE G ,1OQ)IESUL T 
____ ________- 

I SN 005~ 1 ~ R~~~1911 .,10~ ,l 0T 1D~JhC~E~ T U7* 0 ‘T~~~C ‘ ESULT ” WI LL GE ~~ 1NTED UDON_RETURN
T S P’ 00~ t - - ______ _________

TS N 0056 E~~O 


