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DOCUMENTATION OF PROGRAMS TO COMPUTE 
SPECTRA FROM PROFILER RADIOMETRIC OBSERVATIONS

by Piero Ciotti*
University of Rome 

Rome, Italy
ABSTRACT

This report describes the use of FORTRAN programs that 
derive spectra from Profiler and dual-channel radiometric data. 
For example, time series and spectra of geopotential heights, 
geopotential thicknesses, surface pressure, precipitable water 
vapor, and brightness temperatures themselves, can be derived 
using these programs.
I. INTRODUCTION

Computer programs have been written to derive spectra of 
various quantities from Profiler radiometric data. For example, 
time series and spectra of geopotential heights, geopotential 
thicknesses, surface pressure, and brightness temperatures them
selves have been derived. In addition, two programs have been 
written to process the dual-channel radiometer 5-second data.
This memorandum is a user's guide to this software.

The following list includes a brief description of the 
purpose of the programs.
a) SPCANL5 plots time series and computes and plots Fourier and 

Autoregressive spectra of 2-minute data samples that are 
stored in a file with a standard format.

b) SPCANS2 plots time series and computes and plots Fourier and 
Autoregressive spectra of 5-second data samples that are 
stored in a file with a standard format.

c) FLPROF reads a Profiler data file and produces a new data 
file compatible with SPCANL5 and suitable for processing 
brightnesses and surface variables.

d) FLPROF1 has the same purpose as FLPROF, but reads Profiler 
data files having the new format.

e) FLPR0F2 reads a dual-channel radiometer 5-second data file 
and produces a new data file compatible with SPCANS2.

f) FLISOB reads a Profiler data file and, using suitable coef
ficients, produces a pressure height data file, compatible 
with SPCANL5.

g) FLIS0B1 has the same purpose as FLISOB, but reads Profiler 
data files having the new format.

R- Westwater, NOAA/ERL, Wave Propagation Laboratory, was Research 
Adviser for this paper.



h) EXCHANG reads a file containing retrieval coefficients and 
produces a new coefficient file, compatible with FLISOB.

II. Program EXCHANG
The retrieval coefficients for Profiler derived quantities 

are derived assuming the following order for the data vector:
dl = TS ( C) = surface temperature 
d2 = PS (mb) = surface pressure
d3 = (RH)S (fraction) = surface relative humidity
d4 = Tb (53.85) (K) = brightness temperature at 53.85 GHz
d5 = Tb (55.45) (K) = brightness temperature at 55.45 GHz
d6 = Tb (58.80) (K) = brightness temperature at 58.80 GHz
d7 = tau (20.6) nepers = optical depth at 20.60 GHz
d8 = tau (31.65) nepers = optical depth at 31.65 GHz
d9 = Tb (52.85) (K) = brightness temperature at 52.85 GHz
Program EXCHANG rearranges coefficients to an order compati

ble with the Profiler data format.

FOR REARRANGING THE ORDER OF THE COEFFICIENTS

TAPE1 PROGRAM
binary EXCHANG binary
file file

Inputs
TAPE1: original coefficient file (output of REWRITE)
Outputs
TAPE2: rearranged coefficient file: NVC0EF2

JLCOEF2
etc.

No procedure file: interactive use.
EX:

GET, TAPE1 = JJATHK.
GET, EXBIN. (binary executable version of EXCHANG)
EXBIN.
SAVE, TAPE2 = JLCOEF2.

See Appendix A for the listing of EXCHANG
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III. Program FLPROF
The original Profiler data file contains gaps due to calib

ration. The following program interpolates the original data and 
writes the results on an output file.

PROFILER DATA FILE NEW PROFILER DATA FILE

The new Profiler data file contains bogused data for the 
calibration periods and can be used as input file for the SPCANL5 
program in order to compute spectra of brightnesses or surface 
variables.

Profiler data file
TBNV83
etc. -

TAPE 2

New Profiler data file
NV83PFL
JL84PFL
etc.

TAPE 3
binary
file

PROGRAM
FLPROF

P3FLP)

TAPE 6
for printing purposes, etc.

Inputs
Keyboard: the program asks fpr the beginning date and time, and 

for the ending date and time of the period to be 
processed. The format for the inputs is YRMODA,HRMI.

TAPE2: Profiler ASCII data file (see Fig. 1). The standard
name for a Profiler data file is TBMOYR where 
MO = month and YR = year.
EX.: TBNV83, TBJL84, etc.
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Figure 1. Profiler data file representing format used before
August 1, 1984. No data are recorded 02, 04, and 06
minutes after the hour because of internal calibration.

YRMODA MISS TB TB TB TB TB TB TS TD p IGNORE
(20.6) (31.65)(52.85) (53,85)(55.45) (58.80)

840401 0038 15.57 13.84 146.19 217.09 268.50 272.39 1.84 -1.89 833.80 3.4 5
84U401 004C 15.50 13.65 145.76 217.32 268.45 272.40 1.76 -2.05 833.82 3.39
b4Q401 0042 15.0* 12.81 144.88 216.77 268.54 272.37 1.71 -1.85 833.83 3.28
8*0*01 0044 15.01 12.66 144.65 216.72 268.52 272.30 1.66 -1.79 833.83 3.22
8*0401 0046 15.28 13.06 145.52 216.76 268.45 272.30 1.62 -2.09 833.83 3.20
840401 0048 15.32 13.38 145.32 217.08 268.49 272.28 1.53 -2.22 833.85 3.14
840401 005 C 15.20 13.20 145.42 216.86 268.53 272.36 1 • 49 -2.22 833.88 3.05
840401 0052 15.26 13.10 145.35 216.92 268.46 272.30 1.46 -2.37 833.92 2.97
840401 0054 15.32 13.28 145.64 216.90 268.42 272.22 1 • 44 -2.19 833.93 2.90
840401 0056 15.43 13.56 145.73 217.01 268.43 272.16 1.37 -2.49 833.91 2.87
840401 0058 15.30 13.17 145.38 216.98 268.34 272.29 1.31 -2.91 833.90 2.79
840401 0100 15.08 12.88 145.48 216.72 268.49 272.37 1.28 -2.51 833.88 2.73
840401 0108 15.09 12.99 145.46 216.48 268.36 272.19 1.20 -2.36 833.84 2.55
840401 OHO 15.15 13.05 145.61 216.60 268.51 272.14 1.19 -2.39 833.83 2.52
840401 0112 14.99 12.71 144.78 216.55 268.37 272.13 1.17 -2.44 833.84 2.42
840401 0114 14.94 13.01 145.57 216.33 268.38 272.21 1.14 -2.38 833.84 2.38
840401 0116 15.48 13.82 146.30 216.73 268.35 272.15 1.10 -2.46 833.84 2.37
840401 0118 15.40 13.54 146.14 216•69 268.31 272.12 1.09 -2.43 833.84 2.30
8*0401 0120 15.30 13.27 146.03 216.45 268.24 272.12 1.08 -2.36 833.63 2.25
840401 0122 15.04 12.62 145.38 216.25 268.13 271.99 1.02 -2.32 833.83 2.23
840401 0124 15.35 13.22 145.58 216.63 268.27 272.14 .94 -2.35 833.81 2.18
840401 0126 15.39 13.13 145.61 216.70 268.31 272.03 .93 -2.52 833.83 2.25
840401 0128 15.14 12.74 144.64 216.74 268.28 272.02 .92 -2.61 833.84 2.18
<140401 0130 15.35 12.92 145.00 216.80 268.23 272.01 .90 -2.63 833.81 2.14
8*0401 0132 15.28 12.86 145.17 216.66 268.27 271.98 .87 -2.53 833.79 2.07
8*0401 0134 15.24 12.70 145.10 216.38 268.20 272.08 .83 -2.48 833.81 2.02
84.0401 0136 15.29 12.64 145.22 216.16 268.26 272.15 .78 -2.34 833.85 1.97
840401 0138 15.45 12.95 145.33 216.36 268.15 272.08 .76 -2.31 833.88 1.88
840401 0140 15.49 13.32 145.92 216.42 268.16 271.92 .71 -2.35 833.89 1.91
840401 01*2 15.53 13.20 1*5.92 216.35 268.31 271.98 .69 -2.51 833.89 1.86
840401 0144 16.54 15.27 148.07 217.28 268.12 271.96 .70 -2.59 833.90 1.81
840401 0146 16.71 15.91 148.93 217.40 268.29 272.06 .71 -2.55 833.92 1.77
840*01 01*8 16.90 16.16 1*8.*5 217.79 268.27 272.03 .73 -2.44 833.96 1.72
840401 0150 16.20 14.69 146.76 217.18 268.29 271.99 .75 -2.37 833.99 1.71
840401 0152 16.25 14.95 146.92 217.34 268.12 271.96 .72 -2.34 834.00 1.67
8*0*01 0154 16.66 15.65 1*7.72 217.55 268.12 271.97 .73 -2.39 834.03 ..it 6 4___
8*0*01 0156 16.90 16.19 147.99 217.87 268.17 272.02 .73 -2.43 834.03 1.55
840401 0158 17.00 16.54 149.00 217.78 268.22 272.12 .76 -2.41 834.04 1.43
8*0*01 0200 17.0* 16.63 148.34 218.15 268.09 271.87 .77 -2.33 834.04 l»43 .
840*01 0208 16.60 15.56 147.23 217.90 268.23 271.97 • 86 -2.52 834.03 1.44
8*0401 0210 15.81 13.95 146.01 216.77 268.25 271.96 • 83 -2.48 834.02 1.48

1 6 - OR 1 *.56 1*6.15 ? 1 7.2 C 268.22 272.08 -8Z -2.42 834.03 1.47
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Outputs
CRT screen: prompt for inputs from keyboard, error messages,

processing information.
TAPE3: binary data file containing Profiler and surface data

relative to the selected period, in a format compatible 
with SPCANL5.
The standard name for this file is MOYRPFL where MO = 
month and YR = year.
EX.: NV83PFL, JL84PFL, etc.

TAPE6: ASCII version of TAPE3 (see Fig. 2). It can be printed
and then deleted. It is not utilized by other programs.

Program FLPROF can be executed using the BEGIN type procedure 
file P3FLP (see Appendix A). P3FLP needs to be edited in order 
to use the correct names for the input and output files.
EX.:

GET,P3FLP.
(optional edit of P3FLP) 
P3FLP.

> Input beginning date, time; ending date, time.
? 850703,0030,850730,2330

Note: for the beginning and ending time, times relative to
the minutes 58,00,02,04,06,08,10,12 of each hour 
should not be used.

IV. Program FLISOB
This program computes, using the suitable coefficients of 

the month, pressure heights from the Profiler data and writes the 
ouput to tape. The program calculates the optical depths at 20.6 
GHz and 31.65 GHz from the corresponding brightnesses; therefore 
it needs to be edited in order to use the correct mean radiating 
temperatures of the month. The mean radiating temperatures are 
stored in the variables TMR20 and TMR31 which are defined in a 
DATA statement in the SUBROUTINE TRASF. Program FLISOB does also 
the data bogusing for the calibration periods.
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Figure 2. Profiler data after bogusing. Data are inserted during 
calibration times by interpolation from adjacent points.

YRMODA HRMI TB TB TB TB TB TB TS RH P IGNORE 
(20.6) (31.65) (52.8) (53. 85) (55.45) (58.8)

830107 1714 30.07 23.94 165.34 236.56 287.26 292.47 20.72 .50 838.76 5.80—8-3 0107 1:7 tft—3 Ortt-2*r*S-l 6 5-r2*—23-<rr67—«*r* 2 -*9*t5*—*lr*1----r5 0~83 8t6*---- 5t7 5--
830107 1718 30.20 24.03 165.46 236.48 287.25 292.57 20.93 .48 638.82 5.72
830107 1720 30.11 23.95 165.51 236.37 287.10 292.44 20.85 .53 838.92 5.79 -

—830107 1722--JOTt*---24.04~16STS'?—r36>-3'3 ZS7.3 2"192TTI-------20;44-------.50 SttT&r---- 5*8*--------
830107 1724 30.26 24.14 165.46 236.50 287.47 292.68 20.37 .36 838.67 5.76
830107 1726 30.27 24.15 165.97 236.21 287.29 292.76 20.87 .40 838.43 5.82

—8-3 CW) 7—172-8—30r22---2 -rv 0 6~16 5 r5*“*3t-.-5 3~2 8-7*4* -292*6-3—20;-83-------- r57~838T6*--------- 5790-----
830107 1730 30.29 24.27 166.15 236.47 287.47 292.94 20.41 .42 838.63 5.82
830107 1732 30.29 24.17 166.01 236.25 287.47 292.83 21.34 .50 838.70 5.91

—■8-30-10r ITS4-----30*3*---24 .-r9-*6-5*93- "236.64 287.51 29 2.00---- 20*50-------75*—8*876-9------ 5791--------
830107 1736 30.43 24.21 166.07 236.68 287.57 292.92 20.47 .44 838.65 5.89
830107 1738 30.48 24.28 166.16 236.69 287.56 292.88 21.64 .46 838.68 5.90

—830*3 T~*740 SO-.-4?—2*r*3 7—IOOtt* 0-2-3 6—77—2-87 r 69—293*0*—19r85-------7*3—8 3 876*-------5*99-------
830107 1742 30.41 24.28 166.43 236.50 287.53 292.90 21.12 .42 838.69 6.10
830107 1744 30.40 24.25 166.30 236.71 287.41 292.89 20.61 .51 838.71 6.20

" 8 3010T-1T4 0-------- 30*37-2*7*6—16~6.10 236.75 28T. 60 292.73—20*6*------r45 838TV8---------6**8-----
830107 1748 -30.38 24.24 165.84 236.75 287.56 292.65 21.47 .55 838.76 6.34
830107 1750 30.37 24.24 166.00 236.62 287.56 292.68 20.77 • .45 838.75 6.38

—83010-7—*75-2—30*35 24.18 165-77—2-3 6*9(7—287 *50—29 2*7 8—20*61------- 750—83 8*61------ 6.-41--------
830107 1754 30.37 24.19 165.59 236.91 287.71 292.76 21.76 .43 838.77 6.45
830107 1756 30.46 24.27 165.82 236.80 287.61 292.96 '20.80 .44 838.84 6.38

—830*07-1*5 8------- 30-7*8-2**26—*65t*6—2387*8 2 87. 59 293.11—2*737------r53~838775---------67*0-----
830107 1800 30.41 24.23 165.67 236.74 287.53 292.83 21.10 .51 838.56 6.47
830107 1802 30.39 24.22 165.53 236.72 287.50 292.69 20.97 .50 838.47 6.51

—830107—1-80*------- 3074-1-2* .-21—165r6 8—23 tr63-28-775-4—2927*1-----20799-------r*«-8 3 8750-------- 6v57-----
830107 1806 30.44 24.23 165.72 236.66 287.41 292.95 21.12 .57 838.70 6.65
830107 1808 30.39 24.18 165.78 236.54,287.55 292.97 20.91 .43 838.56 -6.70

—*30107-1*10—3073*—-24.-17-165 793-23*757-28-7750-29*7*8 20792--------75*-830759------6779-------
830107 1812 30.26 24.10 165.95 236.57 287.46 292.75 21.28 .44 838.68 6.86
830107 1814 30.36 24.14 165.64 236.65 287.43 292.79 20.66 .44 838.76 6.77

—830107—1816—30.40—24-.16-165. 66-236.90 -287.49-292. 87—20.-52------- .-49"83S-.-58------ 6.73------
830107 1818 30.35 24.24 165.99 236.75 287.41 292.79 20.22 .45 838.73 6.76
830107 1820 30.42 24.26 165.93 236.85 287.64 293.04 21.24 .42 838.54 6.75

f> T T —_*1 A. mM O—— -166.25--23 67-78-—"8301VT“ 1U «----3 O V4* c 2V. 31 40 1 . ^ O Tl C 41* O / " .54 ”838. 611 6 .’ 7 5
830107 182 4 30.44 24.26 166.29 236.59 287.47 292.84 20.50 .50 838.59 6.79
830107 1826 30.38 24.22 165.69 236.86 287.59 292.82 21.67 .51 838.57 6.87

—830107--18 28 3Q.-32—2*72 6 166.GO- 226.56-287.-55-“29 2x8 1“ 207-40---- —T42 838t54 “6x91------
830107 1830 30.29 24.23 166. 02 236.45 287.4* 292.86 21.27 . • 44 838.54 6.98 *•
830107 1832 30.40 24.29 165.63 236.80 287.70 292.75 20.63 .58 838.63 6.93

—850-10?—18*3-4--- 307-51— 24v37 165*80-23 6.-9? 257.-74 293*1-7 20*08—----T4-8““8387-8*5 —6X88
830107 1836 30.45 24.31 165.68 238.83 287.64 293.04 21.34 .42 838.75 6.96
830107 1838 30.46 24.35 166.21 23 6. 51 287.67 293.26 20.94 .45 838.82 7.03

-830*07-1840—30.-39--2 4-.3 2-16 5.90-2 3 6. 40-”287.62'-29 2 r6 8—20.20— r49-838x65 —7x1-4------
830107 1842 30.34 24.32 165.93 236.45 287.56 292.97 21.55 • 46 838.59 7.24
830107 1844 30.36 24.30 166.15 2 3 6.40 287.62 292.98 21.15 .53 838.62 7.30

—8-30*0-7-3r8-<rt-—307*3*3--- 24-t-^-166=-32- -2-3 674 5-2 87 rt 2'-*293x07-—20x60 ---- T4 7““83’8x6T““—7X36------
830107 1848 30.34 24.33 166.39 236.48 287.62 293.01 21.19 .50 838.57 7.46
830107 1850 30.32 24.34 166.38 236.49 287.63 293.05 20.86 .52 838.53 7.56
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PROFILER DATA FILE PRESSURE HEIGHTS DATA FILE

Profiler data file
TAPE2 TBNV83

TBJL84 
etc.

TAPE1 TAPE3 Pressure heights data file
binary PROGRAM binary NV83ISF
file FLISOB file JL84ISF, etc.

Height (Procedure file: 
Coeff. P3FLI)
NVCOEF2 
JLC0EF2 
etc. TAPE6 ASCII version of TAPE3

for printing purposes, etc.

Inputs
Keyboard: the program asks for the beginning date and time, and 

for the ending date and time of the period to be 
processed. The format for the inputs is YRMODA,HRMI.

TAPE1: retrieval coefficient binary data file. The standard
name for the file is MOCOEFX where MO = month and X = 
number that identifies different sets of coefficients. 
EX.: NVCOEF2, JLC0EF2, NVCOEF5, etc.

TAPE2: Profiler ASCII data file (see Fig.l). The standard
name for a Profiler data file is TBMOYR where MO = 
month and YR = year.
EX.: TBNV83, TBJL84, etc.

Outputs
CRT screen: prompt for inputs from keyboard, error messages, 

processing information.
TAPE3: binary data file containing pressure height and thick

ness data relative to the selected period, in a format 
compatible with SPCANL5.
The standard name for this file is MOYRISX where MO = 
month , YR = year and X = number that identifies the 
coefficient set that produced the data.
EX.: NV83IS2, JL84IS2, etc.

7



TAPE6: ASCII version of TAPE3 (see Fig. 3). It can be printed 
and then deleted. It is not utilized by other programs.

Program FLISOB can be executed using the BEGIN type procedure 
file P3FLI (see Appendix A). P3FLI needs to be edited in order 
to use the correct names for the input and output files.
EX. *

GET, P3FLI.
(optional edit of P3FLI)
P3FLI
> Input beginning date, time; ending date, time 
? 850703,0030,850730,2330

Note: for the beginning and ending time, times relative to
the minutes 58,00,02,04,06,08,10,12 of each hour 
should not be used.

V. Program SPCANL5
Once either the new Profiler file has been created or the 

pressure heights have been computed and written to a file, the 
resulting output can be plotted and spectra computed.

SPCANL5 plots time series and computes and plots Fourier and 
Autoregressive spectra of 2-minute data samples that are stored 
in a file with a standard format. Examples of the microfilm 
output of this program are shown in Figs. 4 and 5.

SPCANL5 computes Fourier spectra using the FSPMS subroutine. 
It also computes Autoregressive and Fourier spectra using the 
ASPS subroutine. Both subroutines are standard STAR5 library 
subroutines (ATTACH,STAR5/UN=CAMLIB.).

In addition, the program provides an optional detrending 
scheme based on the subroutine MAFLT of the STAR5 library and a 
spike filtering routine.

The data segments to be processed are selected by means of 
the beginning date and time and the ending date and time. For 
each selected time period a plot of the time series is produced. 
Then either FSPMS or the ASPS or both subroutines can be utilized 
in order to produce spectra.

Once a data segment has been selected, it is possible to 
compute and plot spectra by averaging N > 1 spectra of successive 
contiguous data segments. These segments have the same number of 
samples as the original. The average spectrum is plotted, while 
time series relative to all the data segments are also plotted.

8



Figure 3 Pressure heights and pressure thickness data file
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--------37784—
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---------mi 9
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Figure 4. Example of time series plot produced by SPCANL5.
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Figure 5. Example of spectral plot produced by SPCANL5.
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It is also possible to compute and plot M £ 1 successive 
spectra; each of which is the average of N > 1 spectra.
, A noise reference spectrum; read in from tape, can be drawn 
in each spectral plot.

The variable to be processed is selected according to the 
position it occupies in the standard input file (see e.g., Fig. 2 
and Fig. 3). Position 1 is the first position after the date and 
time. It is possible to select two variables in order to process 
their difference.

FOR COMPUTING AND PLOTTING SPECTRA AND TIME SERIES

Input
command
file

TAPE95 
or

INPUT
Noise spectraTAPE20C
data file

TAPE 6
TAPE1
binary
file

PROGRAM
SPCANL5 TAPEO 

OR MICR 
QUEUEInput

data
file

P1DL0 or DL0P1)

It is possible to run the program on either the interac
tive mode or in the batch mode, by selecting the input 
from the keyboard or from TAPE95 (first CFL comment).

It is possible to route the plots to the microfilm 
queue or to have them stored in TAPEO for successive 
plotting on TEKTRONIX graph terminal (second CFL com
ment in the listing).

Inputs
TAPE 95 or Keyboard: Input command file containing instructions 
for selecting different operations and for setting the values of 
several parameters which control the calculation of the spectra. 
The input command file (Fig. 6) consists of one or more blocks of 
nine lines each, with the following meaning:
Line 1: Mode of operation:

1 to end the processing
2 - 4 to process synthetic data
5 to process real data which are stored in TAPE1

12



Figure 6. Example of input command file (TAPE95) for SPCANL5.

2 ..........
—9-^.0704 nQ5Q 7. ^0704.0 7 Of) ________

^ 1 4
j.® ,RIGHTNESS (T)EMPERATURES 

100,0,50
3,1,0,0,0
0,0
iTTo " -- - - - - - - -- -----
5

.650704,050 2 ,8 50704. 07nn

2.5
——■;*45 <8)RIGHTNES$ ( T ) EMPERATURF*

100,0,50 -------------- —
3*1,0,0,0 
0,0
12,0 ~ ---------------------
3
650704,0502,850704,070n
6.6
—■<8(! (,B)RIGH™ESS <TlEfiPERATUgF1

1UU,Q,50
3,1,0,6,0

_CjlP12,"5 " “ ---- ------1
_« 31-220,043 2.ft 31 ?20, 063(1____________
9,9
<s»URPArp (pjrfssijrfi
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Note: the program keeps reading blocks of the input command file
and processing data until it finds a "1" on Line 1 of a block of 
the input command file.
Line 2: Beginning date, time; ending date, time of the first 

data period to be processed.
Line 3: Enter "1" if the input data file (TAPE1) needs to be 

rewound in order to find the period of interest in a 
sequential scanning, otherwise enter "0".

Line 4: First parameter: position p-^ in the input data file 
(TAPE1) of the first variable to be processed.
Second parameter: position p2 in the input data file 
of the second variable to be processed.
Note: if p-^ * p2 only one variable is processed. If
E>1 f p2 the difference variable (p2) - variable (p1) is 
utilized in the processing. See example of input 
files for the meaning of the variables.

Line 5: Enter the name of the variable to be used as a title 
for the plot
Note 1: Capital letters have to be parenthesized 
Note 2: The title must end with a "£"
Note 3: According to the content of Line 5, several 

options are selected:
IF the sequence of letters "MB" is present in Line 5 
THEN

— a secondary temperature Y-axis is traced
— the title "POWER SPECTRUM (M**2*H)" is used for 
the spectrum plot.
IF the sequence of letters "EIGHT" is present in 
Line 5 THEN

— the Y-title "HEIGHT (M)" is used for the 
time series plot

ELSE - the Y-title "THICKNESS (M)" is used for the 
time series plot

END IF
ELSE - the secondary temperature Y-axis is not traced 

the Y-title "POWER SPECTRUM" (without units) is 
used for the spectrum plot
IF the sequence of letters "RIGHTNES" is present 
in Line 5 THEN

14



— the Y-title "BRIGHTNESS (K)" is used for 
the time series plot

ELSE IF the sequence of letters "EMPERATU" is 
present in Line 5 THEN

— the Y-title "TEMPERATURE (C)" is used for 
the time series plot

ELSE - the Y-title "PRESSURE (MB)" is used for the 
time series plot

END IF
END IF

Line : First parameter: sets the threshold of the maximum 
acceptable difference between the values of two conse
cutive input data points. Any time a difference bigger 
than the threshold is found, the subroutine FILTER is 
called and the second data point is modified so that 
the new difference is equal to the selected threshold.
Second parameter: sets the length of the moving aver
age filter applied to the data for detrending purposes
=0: no moving average
= N: length of the filter equal to N - 1
Notes: N must be an odd number. N/2 data points are 
lost at the beginning of the period and N/2 points are 
lost at the end of the period. It is necessary to take 
this in account, modifying suitably the beginning and 
the ending time of the period in Line 2.
Third parameter: number of frequency points in the 
output spectra.
Fourth parameter: minimum value of the time series for 
plotting in absolute scale.
Fifth parameter: maximum value of the time series for 
plotting in absolute scale. If - 0, the program looks 
for the actual minimum and maximum.

Line 7: First parameter: number of consecutive data segments 
to be used for producing an average spectrum. The 
length of each segment is the same and is fixed in Line 
2.
Second parameter: number of consecutive spectra to be 
computed. Each spectrum can be obtained by averaging 
over more than one data segment (according to the first 
parameter). See also Fig. 7.
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Figure 7. Example of procedures to be used when adjacent
segments of data are processed to obtain spectra.

>INPUT START DAY,TIME, END DAY,TIME 2(YRMODA,HRMI) 
? 850704,0802,850704,1000

>INPUT # OF SPECTRA TO BE AVERAGED, ELABORATED (NAVE,NSPE);
MIN,MAX,NOISE (YMI,YMA,INPS)

? 1,1,X,X,X
850704,0802 850704,1000

1 Spectrum is computed and plotted for the selected period. 
? 3,1,X,X,X

850704,0802 850704,1400
lsp. 2sp. 3sp 
----+----+---
average spect.

TAPE1

3 Spectra are computed: the first spectrum is computed for the 
selected period, the second and the third spectra are computed 
for the succeeding periods. Then the average spectrum is plotted.

? 1,2, X, X, X
850704,0802

2sp.
850704,1200

TAPE1
2 Spectra, for the selected time period and for the succeeding 
period, are computed and plotted.

? 2,3,X,X,X
850704,0802 850704.2000
5

lsp. 2sp. 3sp. 4sp. 5sp. 6sp.
----+----.+----+---- +---- +

*V
1 av.sp. 2 av.sp. 3 av.sp.

3 Average spectra are computed and plotted, 
obtained averaging 2 successive spectra.

TAPE1

each of which is

16



Third parameter: minimum value of the spectrum for 
plotting in absolute scale.
Fourth parameter: maximum value of the spectrum for 
plotting in absolute scale. If = 0, the program looks 
for the actual minimum and maximum.
Fifth parameter: 1 if the noise spectra, read in from 
TAPE200, are to be plotted, = 0 otherwise.

Line 8: First parameter: 1 if the four Fourier spectra pro
duced by FSPMS are to be computed and plotted, = 0 
otherwise.
Second parameter: IF first parameter = 1 THEN: = 1 if 
the printer graphic produced by FSPMS is required, = 0 
otherwise.
ELSE = 0 always.
Note: the four Fourier spectra are computed using an 
autocovariance function of length m = N/16, N/8, N/4 
and N/2, where N = number of input data points.

Line 9: First parameter: order of the autoregressive model for 
the subroutine ASPS.
Note: if = 0 the order is selected automatically, if <o 
no autoregressive spectrum is computed. The criterion 
for an automatically selected order is discussed in the 
STARS users guide.
Second parameter: IF first parameter > 0 THEN: = 1 if 
the printer graphic produced by ASPS is required, = o 
otherwise.
ELSE = 0 always.
Note: ASPS produces an AR spectrum and a Fourier 
spectrum which is computed from an autocovariance func
tion of length m = N/2.

TAPE1: binary input data file containing the pressure height 
or Profiler time series. It is the file produced by 
FLISOB or FLPROF.
EX: NV83IS2 NV83PFL

or
JL84IS2 JL84PFL

TAPE200: input data file containing the Fourier noise spectra.

17



Note: TAPE201 contains 7 50-point noise spectra, for the
standard thicknesses, computed using a 9-point Profiler 
data vector. This tape can be read in by setting NT=7 
in the PARAMETER statement of SPCANL5.
TAPE202 contains 7 50-point noise spectra, for the 
standard thicknesses, computed using a 8-point Profiler 
data vector. This tape can be read in by setting NT=7 
in the PARAMETER statement of SPCANL5.
TAPE205 contains 2 50-point noise spectra, for the 500- 
800 mb thicknesses and the 500 mb height, computed 
using a 9-point Profiler data vector. This tape can be 
read in by setting NT=2 in the PARAMETER statement of 
SPCANL5.

Outputs
OUTPUT or CRT screen: prompts from inputs, error messages.
TAPE6: output print file containing departures from the mean

value of the input data, standard deviations and spectra.
TAPE0: output plot file created when the TEKTRONIX output

option is selected.
Microfilm queue: output plot file when the MCRFLM output option

is selected.

SPCANL5 can be executed either in batch mode, using the procedure 
file P1DLO (see Appendix B), or in interactive mode, using the 
procedure file DLOP1 (see Appendix B). Both procedure files need 
to be edited in order to use the correct names for the input and 
output files.
EX.:

GET,P1DLO
(optional edit of P1DL0)
SUBMIT,P1DLO

or
GET,DLOP1
(optional edit of DLOP1)
DLOP1

VI. Program FLPROF1
In the new format (in use after August 1, 1984) of the 

Profiler data file (Fig. 8) the time is expressed in hours,

18



Figure 8. New Profiler data file representing data taken after 
August 1, 1984. Note that only two calibration times 
are missing per hour and that calibration can occur 
at any time within an hour. Also note that data are 
sampled quasi-periodically, with a 6-sec shift occurring 
between adjacent calibration periods.

YRMODA HRMISS TB TB TB TB TB TB TS DD P
(20.6) (31.65X52.80) (53.85)(55.45) (58.80)

850703 003731 26.23 14.62 157.63• 234.96 290.28 296.50 27.63 3.03 843.10
003931 26.29 14.75 157.51 234.98 290.27 296.88 27.68 3.34 843.11'’

850703 004131 26.42 14.83 157.83 235.23 289.43 296.94 27.65 3.70 843.13
850703 004331 26.62 14.94 157.78 235.62 289.98 296.69 27.64 3.70 843.15

26.95 14.95 157.47 235.28 289.74 296.59 27,65 3.57 843.14
850703 004731 27.12 14.97 156.97 234.58 289.88 296.64 27.80 3.73 843.15
850703 00*931 27.06 15*18 156.60 235.58 289.95 296.69 28.08 4.11 843.17
WQZfli.-QQ5 Ul 27.41 15.,10.,, 156.48 235.27 290.11 296.68 27.99 4.26 843.21
850703 005331 27.67 15.13 156.35 235.59 289.70 296.72 27.78 4.13 843. 22
850703 005531 27.36 15.10 156.44 235.12 289.94 296.77 27.60 3.79 843.18
3_5_QZ&2_.905731 26.81 15.10 156.53 235.49 289.95 296.63 27.44 3.68 843.16
850703 005931 26.89 15.04 157.16 235.03 289.72 296.67 27.33 3.74 843. 17 .
350703 010131 26.62 14.94 157.76 235.18 290.04 296.58 27.26 3.7 5 843.21
■63023JL..0.10 3 31.. 26.78 14.87 15 7.06 235.03 290.22 296.46 27.18 3.58 843.21
850703 010531 26.80 15.25 158.55 235.25 289.55 296.57 27.05 . 3.49 843.21
850703 010731 26.64 15.03 158.34 235.37 290.26 296.50 26.96 3.51 843.21
5 1&X.CL3 010931 26.61 L4 * 9 7 .158,56 235,28 289.98 296.39 26*89 3.34 843.21
850703 011131 26.80 15.41 158.84 235.57 290.37 296.62 26.77 3.20 843.21
850703 011331 26.96 15.40 158.02 235.44 289.77 296.32 26.55 3.43 843.21

. 333203...011937 2.t«-6,9 15.13 .158., 83 235.54 289.36 296.56 26.08 3.93 843.21
350703 012137 26.96 14.94 158.94 235.65 289.79 296.49 25.97 4.05 843.21
850703 012337 27.13 15.18 158.82 235.21 289.80 2"9 6.3 6 25.66 4.42 843.20
S_5_OJLQ_2_-QILLIZ. 27.11 15.17 158.67 234.84 290.07 296.36 25.57 4.69 843.19
850703 012737 26.90 15.39 159.78 234.92 289.81 296.50. 25.45 4.71 843.17
850703 012937 26.94 15.42 160.67 235.50 289.95 296.53 25.38 4.62 843.16
_333231. 013137 26.90 15.53 160.87 235.41 289.40 296.25 25.24 4.61 843.16
850703 013337 27.15 15.52 161.11 235.56 290.05 296.41 25.03 4.64 843.16
850703 013537 27.40 15.45 160.12 235.61 289.92 2.96.37 24.91 4.72 843.17
85070 3 -013737. 27.57 15.34 159.58 234.70 289.87 296.43 24.75 4.90 843.21
850703 013937 27.53 15.51 158.74 234.85 289.50 296.31 24.63 4.92 843.22
850703 014137 27.35 15.63 159.67 235.47 289.36 296.24 24.64 4.87 843.25
H5C703 m 4337 27.19 15.56 14 fl.45 235.41 289.43 296 .20 ?4.88 4.68 843.27
850703 014537 27.33 15.42 157.65 234.99 289.60 296.18 25.03 4.23 843.28
850703 014737 27.06 15.23 157.32 234.81 289.46 296.38 25.10 4.19 843.28
ft 5 0 7 0 3 -014977 76.90 14.97 158.47 235.80 289.58 296.29 24.97 4.58 843.28
850703 015137 27.12 15.02 157.55 235.52 289.83 296.20 24.66 5.55 843.26
850703 015337 27.12 15.19 157.44 234.39 289.44 296.32 24.44 6.06 843.25

r _85 07 03 014^7 7 6.7 R 14.14 isa. 23 234.98 289.46 296-26 24-32 8.97 843.24
850703 015737 26.60 15.28 159.33 235.23 289.57 296.43 24.22 5.52 843.21
850703 015937 26.47 15.24 159.54 235.05 239.46 296.29 24.22 5.24 843.21
33SHQ3 020137 15.81 160.2a 295.47 ?fl9.8? 296.01 24-16 5.12 843.21
850703 020337 27.23 16.76 160.76 235.81 289.73 296.20 24.19 5.36 843.24
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minutes and seconds. In addition, the calibration cycle can take 
place any time during the hour.

FLPR0F1 has the same mode of operation as FLPROF. The 
relevant differences are the following:

The procedure file is P3FLP1 (see Appendix C for the listing)
Beginning and ending times have to be input using the format 
(YRMODA,HRMISS).
There are no restrictions for the beginning and ending 
times. If a calibration cycle is found at the beginning of 
the selected period, the program aborts after outputting a 
message to the screen.
The program identifies gaps in the data file and outputs a 
message to the screen.

VII. Program FLISOB1

In the new format of the Profiler data file (Fig. 8) the 
time is expressed in hours, minutes and seconds. In addition, the 
calibration cycle can take place any time during the hour.

FLIS0B1 has the same mode of operation as FLISOB. The rele
vant differences are the following:

The procedure file is P3FLI1 (see Appendix C for the listing)
- Beginning and ending times have to be input using the format 

(YRMODA,HRMISS).
- There are no restrictions for the beginning and ending 

times. If a calibration cycle is found at the beginning of 
the selected period, the program aborts after outputting a 
message to the screen.
The program identifies gaps in the data file and outputs a 
message to the screen.

VIII.Program FLPROF2
The dual channel radiometer data file has the format shown 

in Fig. 9.
FLPR0F2 has the same mode of operation as FLPR0F1. The 

relevant differences are the following:

20



Figure 9. Dual-channel radiometer data file.

MODE DAY HRMISS EL AZ TB TAU TB TAU V L
(20.6) (20.6) (31.65) (31.65)

0 13 3 3 5225 898 3498 1617 4933 1275 3672 97 0
0 133 35230 898 3498 1601 4873 1344 3934 91 00 133 35235 900 3498 1575 4774 1293 3740 91 00 133 35 240 900 3498 1591 4832 1359 3990 89 0
0 133 35245 900 3498 1577 4782 1359 3992 88 0

J)__.13 3_ 2525D 900 3498 1619 4942 1272 3659 97 0
0 133 35255 900 3500 1612 4913 1414 4202 89 0
0 133 353 0 900 3500 1622 4951 1369 4029 92 00 133 353 5 900 3500 1556 4700 1232 3509 92 0
0 133 35310 900 3500 1598 4862 1270 3654 95 0
0 133 35315 89 3 3498 1635 5002 1314 3819 97 0
q .1.33 35320 898 3498 1566 4741 1224 3480 93 0
0 133 35325 898 3498 1659 5093 1265 3533 102 0
0 133 35330 89 8 3498 1588 4821 1408 4178 86 0
o ..133 -3-5.335 898 3498 1651 5063 1225 3482 103 0
0 133 35340 900 3500 1630 4983 1293 3742 97 0
0 133 35345 900 3498 " 1609 4902 1297 3755 95 0

J5__ ,ua_—153.5.0 900 3498 1585 4813 1328 3872 90 0
0 133 35355 900 3500 1588 4822 1240 3541 95 0
0 133 354 0 900 3500 1551 4681 1234 3516 91 0
o ,1.13 3 5 5 900 3500 1614 4922 1311 3808 95 0
0 133 35410 900 3500 1583 4803 1285 3710 92 0
0 133 35415 900 3500 1559 4713 1325 38 62 87 0
0__ .13 3_ 35420 898 3498 1596 4853 1269 3648 95 0
0 133 35425 898 3498 1583 4802 1197 3377 97 0
0 133 35430 898 3498 1559 4712 1316 3827 88 00 J..3J1_ 33435 898 3498 1575 4773 1245 3558 93 0
0 133 35440 898 3498 1580 4794 1304 3783 91 00 133 35445 900 3498 156 5 4733 1254 3592 92 00__.13 35450 900 3498 1564 4733 1287 3719 90 0
0 133 35455 900 3500 1591 4832 1389 4104 88 0
0 133 355 0 900 3500 1633 4993 1360 3995 94 0
J3_.13 3 .355 5 90 Q JLHL&Q— 1588 48 23 1295 3748 92 0
0 133 35510 900 3500 1581 4795 1263 3627 93 0
0 133 35515 900 3500 1578 4784 1307 3795 90 0
D 13.3_ 33.52-CL 2&L 1HQIL _1536 4623 1317 3830 85 00 133 35525 898 3498 1586 4814 1209 3422 96 0
0 133 35530 898 3498 1583 4803 1385 4089 87 0
S) -133——35.53 5 -JBJ9.fi.. 3498 16.0 4 48 8 2 1304 3781 94 00 133 35540 898 3498 1617 4932 1399 4146 90 00 133 35545 898 3498 1559 4711 1273 3563 90 0
D_ 133 35550 900 -350Q 1606 4891 1263 3627 96 0
0 133 35555 900 3498 1645 5040 1331 3885 97 0
Q 133 356 0 900 3500 1599 4863 1287 3718 94 0JL3.3l 356 5 -900 -3500 1617 4932 1353 3967 93 0
9 133 3 5610 900 3500 1588 4821 1272 3659 93 0
9 133 35615 900 3500 1553 4691 1228 3496 92 0
a L3J3 . .35620 900 -35.Q0... 158*5 4812 1288 3723 92 0
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The procedure file is P3FLP2 (see Appendix C for the listing).
Beginning and ending times have to be input using the format 
(DDD,HRMOSS), where DDD is the Julian day.
The program does not bogus data.

IX. Program SPCANS2
SPCANS2 plots time series and computes and plots Fourier and 

Autoregressive spectra of 5-second data samples that are 
stored in a file with a standard format.

SPCANS2 has the same mode of operation as SPCANL5. The 
relevant differences are the following:

The input command file TAPE95 (see Fig. 10) has blocks of 10 
lines, since an extra line has to be used, after line 5, for 
inputting the location of the experiment.
Beginning and ending times, in line 2, have to be input 
using the format (DDD,HHMMSS), where DDD is the Julian day.

- Several additional patterns are identified in line 5.
IF the sequence of letters "APOR" is present 
in Line 5 THEN

— the Y-title "Water Vapor (cm)" is used for 
the time series plot

ELSE IF the sequence of letters "IQUI" is 
present in Line 5 THEN

— the Y-title "Liquid Water (mm)" is used for 
the time series plot

ELSE IF the sequence of letters "BSOR" is 
present in Line 5 THEN

— the Y-title "Absorption (nepers)" is used for 
the time series plot
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Figure 10. Example of input command file (TAPE95) for SPCANS2,

5______________________________________
133,035145,133,051030 
0
7,_7___________________________________(W)ATER (V ) AP0R5 
(M)IOLANOS
0.0,300,0,0_________________________
1,1,0,0,0
0,0
70,0
5
13 3,035145,133,051030 
1_____________
3,3
20.6 (8)RIGHTNESS (T )EMPERATURE$ 
t fi) IDLANOS_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
0,0,300,0,0 
1? 1,0,0,0
0,0_______________________________
7 0,0 
1
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Appendix A. Listing of EXCHANG, P3FLI, P3FLP

PROGRAM EXCHANGlINPUT»0UTPUT»TAPE1»TAPE2)
dimension xtio) ,ruo)

........ u LJ -L 1 - 1 1 ------------------------------------------------------ ------------------

READCLJ X 
Y(1)=X(1)
T j ^ i - a i n i---------------------- --- ----------------------------------------------------—----------

Y(3)=X(9)
Yl4)=X(10)
LLLL£J-.JL3-1-------------------------------—---------------------------------------------------- ----------------

Z Y(J)*X l J) 
Y(3)*X(2)
T IT 1 = X iJ±J-------------- ------------------------ —---
Y 110 ) = X (3 ) 

1 WRITEI2) Y
END

wv*?*?* ********* **’*'****** ***** 
*******¥********* ********'* 

*,!*,«***?**¥**?***¥■???????????? 
?V? V ???¥?? *$?***!? *<?*?*?** ******

xfi*? ****** ??****'•
• P RO C,P 3FL I .
RETURN,?. —-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
UNL0A0,?. 
GET,FLISGB .,
hi r< 5 » 1 S'L 1 jUD * U"-V^i--------------------------------------------—------------------ —
GET »TAPE1=0CC0EF2. 
ATTACH,TAPE2-T3DC83.
LJjUj-------------- ---------------------------------REPLACE,TAPEb*PIPPO. 
REVERT.

—LiLLL-i----- ---- —----------- ----- -— ““REVERT,ABORT.

,PRGC,P3FLP.
RETURN.?.----------------------------------------- -----------------------------------------------------
UNLOAD,?.
C'cT , FLPRBI N.ATTACH. TAP^»THJL8t..- - - - - - - - - - - - - - - —---- - - - - -
FLPRBIN.REPLACE,TAPEo=PIPPO.

. REVERT.------------- —----- —-------- --- -- -- -EXIT.REVERT,ABORT.
* a ¥ t- --—■------------------------ -----------------"
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Appendix B. Listing of P1DLO and DLOPl

/ JO0
PiDLOiT100C)
ACCOUNT (C I_0IT I ,R454, WPL)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
CHARGE(ZRM2A8243,2)
HEADING. R83 X6066
HEADING, P.CIOTTI_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
HEADING. P ID13 3 •
ROUTE (UUTPUT,DC-PR»UN-R03TRM,F,1*NOAA,DEF) 
GET,LG0»SPC8IN2._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
GET(TAPE95*TAPE104)
GET»TAPE20C*TAPE201.
IF,FILE!STAR5,.NOT.AS).ATTACH,STAR5/UN»CAML IB.
IF,FILE(IMSL,.NOT.AS).ATTACH,I MSL/UN*LIB.
IF,FILE(GRAFING,.NOT.AS).GET(GRAF ING/UN = GRAF) 
IF,FIlE(TAPS1,.NOT.AS).GET,TAPE1«SNI133.____ _ _ _ _ _
BEGIN,DISSPLA,GRAFING,PLOTTER«MCRFLM,LOADMAP*MAP, 

LS1=$LDSET,LIB*STAR5/IHSL.S. 
REWINO,TAPSb,TAPE95._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
C0PYSBF,TAPE95.
CQPYS8F,T APE6.
DAYF1L£*0AY ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
RE PL ACE »DA Y•
EXIT.
REHIN0,TAP£6,TAPE95._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
COPYS8F,TAPE95.
C0PYSBF,TAPE6.
UAYFILE-OAY._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
REPLACE,DAY.

• PROC » DLO.
RETURN,*.
G£T,LGO=SPCBINT._________
•*FTN5,I*SPCANL5,L-PIPPO.
IF,FILE(STAR5,.NOT. AS) .ATTACH, STAR5/UN-CAMLIB 
IF,FILE!IMSL,.NOT.AS).ATTACH,IPSL/UN-LIB.
.* LIBRARY(STARS,IMSL)
IF,FILE(GRAFING,.N0T.AS).GET(GRAFING/UN*GRAF)
GET,TAPE95*TAPE104.
IF,FILE(TAP El,.NOT.AS).GET,TAPE1*SNI133.

—^B£llIiijLjDX$.i-EL A,JlRAEJii-G-^P-L OT TER3 T£KTRN,LQAOMAP«MAP. 
LS1*$LDSET,LIB=STAR5/IMSL.*.

REWIND,TAPED.
. COPY,TAP EjD_«_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
REVERT.
EXIT.

a.
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Appendix C. Listing of P3FLP1, P3FLI1, P3FLP2

.PROC,P3FL PI.RETURN * *.
UNLOAD,*._ _ _ _ _ _ _ _ _ _ _
GET»FLPRBIN=FLPR81. 
GET,TAPE2«TbJL85. FLPR&IN._ _ _ _ _ _ _ _ _ _ _ _
REPLACE,TAPE6=PIPP0. 
REVERT.
EXIT,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
REVERT,ABORT.

.PR0C,P3FH1.RETURN,*.
■UNLOAD,*.
GET,FLIS081. 
FTN5,I-FLISUBl,L-0. _GEXt_IAPEl* JLC0EF2. 
GET,TAPE2»TBJUd5. 
LGO.REPLACE.TAPEh»PIPPH.
REVERT.
EXIT.

_&E.Y.E.RT, ABORT «.

-.-P.RILC-, P. 3 F L P 2 .
RETURN,*.
UNLOAD,*.

-JHEIxELPRBlWFLPRBZi GET,TAPE2*PID133. 
FLPRBIN.

... -RF PL AC F ,.TA PE6aPIPPU.
REVERT.
EXIT.

-REVERT,ABORT._ _ _ _ _ _ _


	Structure Bookmarks
	QC807.5.U6W6no.132
	CONTENTS
	ABSTRACT
	I. INTRODUCTION
	II. Program EXCHANG
	III. Program FLPROF
	IV. Program FLISOB
	V. Program SPCANL5
	VI. Program FLISOB1
	VII. Program FLPROF1
	VIII.Program FLPROF2
	IX. Program SPCANS2
	Appendix A. Listing of EXCHANG, P3FLI, P3FLP
	Appendix B. Listing of P1DLO and DLOPl
	Appendix C. Listing of P3FLP1, P3FLI1, P3FLP2





