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FOREWORD

The portable and complete metaorological datra processing system
described herein provides user-ready hardcopy in the field, essentially
simultaneously at the time and place of the ascent of a conventional
radiosonde balloon., 1Its development has been an exciting application of
both the automatic meteorological data processing concepts generated
over the years at the University of Utah, ‘and of the portable computing
power now available through recent microprocessor technology.

Acknowledgements are due saveral undergraduate electrical engineer-
ing students, who produced UMET-1. Much of the preliminary work which
established feasibility was done by Damiel G, Schmidt before his gradua-
tion in Jume 1981, Anthony C. Barkans during his senior year designed
the hardware and made the software innovations necessary to adapt the
available Motorcla 6809 FORTRAN capability te this real-time applica-
tion. His simple masking technique for automatic synchromizing to the
biphase serial input signal, his hardware approach te synchronizing to
the 100-bit input record from the TRADAT receiver system in order to
conserve computifig time, and his ROM board modification to provide an
economical two-page memory map are ameng the measures taken to produce a
working system. A student associate, Bijan Yadegar, provided valuable
assistance, particularly in programming MONITOR, and in implementing the
ROM bank-switching modification. Tony H2nderson designed the punched
paper tape reader interface as part of his senior thesis project. The

"axtra mile" afforded by Clint Bauer of

project team is grateful for the
Motorola Semiconductor Products at times of special need for equipment

and information, Finally, Chris L. Burks contributed considerable time
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and effort in documenting the project, following the intensive and long
hours of debugging and hardware changes conducted by his predecessors in
the final weeks before the first swvccessful complete test runs of the
system,

Gratitude is most sincerely expressed to W. W. West;, R, V. Snyder,
and their associates at NASA Wallops Flight Center for their support and
cooperation, and to the staff of the Electrical Engineering Department
at the University of Utah for their excellent service in supéort of the
project.

As with most 'originals", tempting improvements and further
advances are obvious; nevertheless, it is felt that UMET-] represents a

significant step forward in meteorological operations capability.
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i.0 INTRODUCTION

UMET-1 is a microprocessor-based portable system for automatic
real~time processing of flight data transmitted from the standard
RAWINSONDE upper atmosphere meteorological balloonsonde. This report
describes the first "target system," delivered for initial operational
use. This first system is designed to receive data from a mobile track=-
ing and telemetry receiving system (TRADAT), as the balloonsonde ascends
to apogee. UMET-1 automatically processes the data in real;:ime, and
produces, after balloon-burst, user-ready hardcopy. The listing
includes, at ene-minute intervals of the ascent and at selected pressure
levels, the following measured and derived meteoralogical quantities:

altitude (geopotential meters)
pressure (mb)

logarithm of pressure
temperature (K)

virtual temperature (K)
relative humidity (percent)
dewpoint (X)

specific humidicy

wind speed {m/sec)

wind direction (degrees azimuth)
wind, northerly (m/sec)

wind, easterly (m/sec)

UMET-1 is unique among automatic meteorological data processing
systems, in that it does not require a specially designed sonde. The
processing includes decommutation of the standard sonde signal into

reference, température, and humidity channels,

()



The system is composed of the three portable units shown in Figure
1.0-1: the central unit (card cage containing five printed circuit
boards, and with a punched paper tape reader head mounted on its front
panel), a keyboard-video terminal, and a printer. Upon setting up the
three units with two interconnecting cables (C1, C2), and coanecting to
the input data source and to a standard 120 VAC power source, the system
is ready for operation.

The operator simply turns on the systém, and enters keyboard inputs
as requested on the video screen, A '"pull-through" punched paper tape
reader accepts the pressure calibration data routinely supplied by the
sonde manufacturer. The system automatically commences processing when
the time-word on the incoming data exceeds the launch time entered by
keyboard. Provision is included for correction of keybeard errors, and
for changing the entered launched time, in case of delays in balloon
release. Certain computed quantities are displayed during ballcon
ascent to confirm normal operation of real-time processing. Upon com~
pletion of printing the output, the system automatically "idles" (enters
an infinite loop) and waits to be turned off or reinitialized for inputs
for the next balleon launch,

The computed output is that of the NASA Wallops Computer Program
No. 3.0.0700 ECC~PRD [1], excluding the ozone potftions, The data=-edit-
ing, -coundensing, =<decommutating, and -interpolating functions, as well
as the baroswitch tracking function, are those of the University of Utah
program RAWINPROC {2]}. Appendix A is a complete listing of the system
software, including the modified vetsions of the above FORTRAN programs

and the assembly-language programs, used in UMET-1.



Fig.

1
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IMET consists of the three portable units: the central
unit (containing the printed-circuit boards, a paper tape
reader, and power supply), a kevboard-video terminal, and a
printer. Real-time data are received from the TRADAT
system at the '"DATA-IN" jack on the front panel. Baro-
switch calibration data are read by the punched paper tape
reader head. Flat cables Cl and C2 (not shown) connect the
keyboard-video terminal and printer, respectively, to the
central unit. Each of the three units require 120 VAC
power.
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The remainder of this introductory chapter will identify the com-
mercially available input and output units (printer and keyboard termi-
nal), and will give the memory map of the processor, as an aid to read-
ing the next two chapters. Chapter 2.0 will describe the hardware of
the processor aand Chapter 3.0 the software, Chapter 4.0 presents a
step-by-step procedure for setting up and operating UMET~]l and describes
the auxiliary quantities displayed on the video terminal during and
after real-time processing. Finally, Cha#&er 5.0 suggests improvements
and further applicatioms.

Appendix A, the UMET~l computer routines, is followed by Appendix
B, a sample output listing. Appendix C contains diagrams and drawings
of the hardware system.

The software for a future application of the UMEY concept, that of
meteorological rocket (DATASONDE) flight data, is listed in Appendix
D. Though this program requires slant range data, which, in turn,
require a transponder in the parachutesonde (unavailable at present),
the UMET concept accommodates this applicatioen, Further work is
required to complete the iacorporation and demonstration of a real-time

version of the METROC data reduction routine,

1.1 Printer

The principal output unit of UMET-1 is a standard 100 character per
second dot-matrix printer (CENTRONICS Model 739-1) [3]. Its pin-
addressable graphics capability, through host computer control, accommo-
dates the recommended addition te the system of a plotter routine, which

would produce the familiar "pen trace" produced by the conventional



AN/TMQ-5 metecorological recorder, This pen trace would serve not only
as a familiar real-time monitoring feature, but would serve as a backup
under unusual conditions, The printer provides a permanent record of
each run including inputs entered manually (by keyboard) or by the
punched paper tape reader, and optional diagnostic quantities during the
processing, as well as the ultimate output, the printed results of the
sounding,

The 40-pin printed circuit edge card coanector on the left rear of
the printer, connects a 36-wire flat cable C2 through a special adapter
(Motorola printer cable board) to the UMET~1 central unit, The adapter
receives the printer cable in a 36-pin D connector (Amphenol 57-10360-
13). From a 3M No. 3426 connector, a 50-wire flat cable then leads

inside the central uynit to edge connector P4 on the CPU Board,.

1.2 Keyboard-Video Terminal

The keybecard terminal is a Televideo Model 910 [4]. The keyboard
ig selectric style and includes a ten-key pad for easy entry of num=-
bers. The CRT display screen is used to request successive input values
and decisions from the operator, and to display incidental diagnostic
and status information during processing, The original IMET design
excluded the CRT display for econemy and ruggedness, and used only the
keyboard and prianter for input and output, However, the computer termi-
nal chosen was sufficiently inexpensive and rugged, and at the same time
offered added convenience, for the prototype system. Subsequent models
for field use may well exclude the video screen. The terminal is used

in the system without modification and is therefore interchangeable,.



Switch settings on the terminal, for use in UMET-1 are listed in Table
1.2-1. A 25-wire flat cable 1 from connector P3 {R3-232) on the termi-

nal, leads to edge connector P2 on the CPU Board.

1.3 Memory Map

The remaining one of the three urits mentioned above comprising
UMET-1, the central unit, is described in the following two chapters, in
terms of hardware and software. The system hardware is configured so
that the software sees the system as showm in Figure 1.3-1. Throughout
this report the prefix $ is used to denote hexadecimal, i.e, base 16,
numbers,

The ROM banks are software selectable so that bank A is used during
real-time processing and bank » 1s used to complete the meteorological
computations and to list output immediately following the termination of
the processing of flight input data. Of the 64K (SFFFF, or 65,536
addresses) available memory space, one~half or 32K ($8000 or 32,768
addresses) 1is reserved for ROM, 24K ($6000, or 24,576 addresses) for
RAM, and the remaining one-eighth or 8K ($2000, or 8,192 addresses) is
designated for input-output interfaces and the program monitor. The
largest part, that for ROM, holds either of two programs "AMET" or
"BMET", depending on which bank is switched in by the monitor. It is
noted that the additional 2K of RAM on the CPU board is unused (see

Section 2.7 below).



TABLE 1.2-1. TERMINAL SWITCH SETTINGS FOR UMET-1

Switch S1

00~ h oW W ) e
0D O LU o v o v o o

-
Q

——

Switch 8§82

et ——————
e ———

1 D
2 D
3 v
4 D
5 D
6 U
7 U
8 D
9 U
10 b

P

(U = up, D = down)

G.



Fig. 1.3-1.

Interrupt Vectors S$FFFF
$FFF2
Monitor and $FA3Y
Interrupt Error Message ST800
Terminal ACIA $EC15
SECl4
Printer Interface ) SEC13
$EC10
(unused)
Paper Tape Reader PIA . SEOQ17
SEOL14
Real-Time Data PIAs SEO13
SFEO00
RAM SDFFF
$8000
ROM bank A ROM bank B $7FFF
(AMET) (BMET) $0000

Memory Map of UMET-1. At balloon apogee the ROM is switch-
ed from bank A to bank B. Memory addresses are in hexadec-
imal notation. (ACIA: Asynchronous Communicaticn Interface
Adapter; PIA: Parallel Interface Adapter; RAM: Random
Access Memory; ROM: Read-Only Memory).
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2.0 PROCESSOR HARDWARE

The central unit of the three-piece UMET-]l system is a chassis with
five circuit boards, and with a punched paper tape reader. The chasgsis
is a Motorola M68MMLC] Micromodule Long Chassis, containing a power
supply, & ten—card rack, and motherboard {5]. The custom features of
the motherboard and the added features on the front panel including the
punched paper tape reader head, are descri?ed below, along with descrip-
tions of the five circuit boards in the card cage.

The overall hardware configuration of the five boards and mother-
board is shown in Figure 2.0~1. Note that two clock lines from the bi-
phase-to-lavel converter (RT CLOCK) are used to drive the thirteen
shift-registers since TTL fan-out is about ten. Two additional lines
(BIT6, BII6) utilize an available inverter on the INPUT board to obtain
the inverse of bit 6 in the real-time data word. This is used in the
interrupt decoder to synchronize on the input data word. These,
together with the data line for the real~time input (RT DATA), the data
clock, and interrupt lines for the paper tape input (PT DATA, PT CLOCK,
PT INTREQ), and the ROM bank control line (BMET), constitute the nine

custom conne.:ions for UMET-1 on the card-cage motherboard,

2.1 nghe;boa:d

The card-cage is shown in Figure 2.1~l1., The five printed-circuit
boards must be placed in the cage in the order given in Table 2.1-1,
beginning with position "1" nearest the front panel. Position 9 is
unavailabie because the wire-wrap pins of the INPUT Board extend into

the space of position 9. Thus the ROM, INPUT, and INTERFACE boards,

-0 -
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Fig.

2

The card-cage and motherboard. Position "1" of the card-
cage 1s nearest the chassis front panel (right). Noticc
the custom connections hardwired on the motherboard between
the headers at positions 7, 8, and 10. Cable C3, which
connects the front panel to the Input Board (at edge con-
nector P2), is shcown lying behind the front panel. The
power supply is beside the card-cage, and the cooling fan
is seen on the rear panel (left).

TABLE 2.1-1. CIRCUIT BOARD POSITIONS

Position Printed Circuit Card or Board
1-6 CPU, RAM BOARDS
7 ROM BOARD
3 INTERFACE BOARD
9 (unavailable position)
10 INPUT BOARD
- 11 —



those having the custom data lines mentioned above, must occupy, as
indicated, position 7-10. The CPU and RAM boards may be placed in any
of the other positions.

The card cage motherboa=-d provides the address, data, and control
bus interconnections between the circuit boards, as well as the dec
voltages from the ;hassis power supply. The motherboard has for custom

use a 16-pin header for each card slot, connected to unused pins E, D,
E, E, 25, 26, 27, and 28 on each 86-pin.card slot connectorl(:he other
row of eight pins in each header is grounded),

Since nine data lines are needed to the interface board (eight are
accommodated by the wire-wrap header}, an unused ground line (pin B) was
utilized between the interface and input boards. The ground line was

cut to isolate it from its remote connections. The nine interboard

connections are listed in Table 2.1-2.

2.2 Punched Paper Tape Reader Head

The punched paper tape reader head used on UMET-]1 was adapted from
an RP-9362 Tape Re ler/Punch system manufactured by EECO, Electronics
Engineering Company of California [6). The electric motor drive was
removed to make a '"pull-through" reader mounted on the front panel of
the UMET-1 central unit. The resulting fixture conveniently and relia-
bly reads the one-inch wide eight-level tape (7], containing the baro-
switch pressure calibration data, accompanying each RAWINSONDE. Figure
C-1 in Appendix C shows the circuit diagram.

The reader head is photoelectric, empleying nine light-emitting

diodes (LEDs) to transmit light through the holes in the punched paper

- 12 -



TABLE 2.1-2.

CUSTOM DATA LINES ON THE CARD-CAGE MOTHERBOAED

Input Interface ROM Signal
Board Board Board Names
Pin Pin Pin (Fig. 2.0-1) Function
25 25 RT DATA Real-time data
26 26 RT CLOCK Real-time clock
27 27 RT CLOCK Real-time clock
D D BIT6 Real-time bit 6
c c BITE Real~time bit 6, inverted
28 28 PT DATA Paper tape data
F F PT CLOCK Paper tape clock
B B PT INTREQ Paper tape interrupt request
E E BMET ROM bank select

- 13 -




tape. and nine phototransistors to sense the light. The current through
the LED array is adjusted to bias the phototransistors into full conduc-
tion for holes in the tape, and into cutoff for no holes, The outputs
of the phototransistors, eight parallel data signals, and one sprocket
hole signal, are brought to the Input Board through cable C3.

Although the reader head has a tape guide adjustment for different
tape sires, the circuitry of the Input Board is designed only for the
standard eight-bit tape. The tape can be pulled through the ;eader head
virtually at any speed but, of course, without backing up. Procedure

for operatiag the punched tape reader head is included in Section 4.1,

2.3 Input Board

The Input Board is constructed on a Motorola MEX68WW Wire Wrap
Module, and contains custom-built circuitry to interface the real=time
data source and the paper tape reader to the microprocessor PIAs, .It
consists of two separate and independent circuits; the biphase-to=-level
converter and the paper tape interface., Figure C~4 in Appendix C shows
the component layout. The two circuits on the board are described

separately below,

2.3.1 Biphase-to-lzvel Converter

Figure C-2 in Appendix C shows the circuit of the biphase-to~level
converter. The purpose of this cireuit is to take the real-time data
signal from the front panel DATA-IN jack, convert it from it's biphase
format to an ordinary serial bit stream {(with "high" and "low" levels
being "1" and "0" respectively), and to feed it through the bus to the
shift register om the Interface Beard. In addition, this cireuit gener-

ates the clock for the shift register.

- 14 =
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The real-time input signal from the TRADAT system is a 1000 bit per
second biphase PCM serial stream. Binary "ones" and "zeroes" are there-
fore represeated respectively by transitions high-to-low and low-to-

high, clocked at one millisecond intervals. ©Note that infinite sequen-

l!l" !ll" l ||0" "0"

ces of "ones" or of "zeroes" are indistinguishable unless the receiver
is synchronized with the sender. Note also, however, that at aany change

from "zero" to "one'", or "one" to "zero", there is no transition. This

"0'" 'li!l . "1" HOI!

missing transition is used for synchronizing the biphase-to-level con~
verter. Whenever an expected transition does not occur, the circuit
automatically ™moves up" a half-eycle, thus loecking on to a proper
transition.

The circuit accomplishes this automatic synchronization simply by
masking any transition occurring within about 0.8 millisecond after the
praceding transition. The next transitions the circuit sees after a
missing transition, then, are always proper transitionms.

The biphase input from the DATA-IN jack on the front panel through
cable €3 is fed to a comparator Ul, whose threshhold is adjustable by

potentiometer R4. This adjustment provides versatility in reading data

- 15 -
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from analog tape players, The comparator output is fed through a pair
of inverters on UlQ, to an edge detecter using U5 and an OR gate, U7-

1. Thus when a transition, high-to-low or low-to-high, occurs in the

input signal, a pulse occurs at pin 3 of the following AND gate, UB-2.

Potentiometer R3 is used in the external timing control circuit of the
74L8123 one-shot U2-2 so that its output pulse remains high for a nomi-
nal 0.8 milliseconds. This output fed back through an inverter Ul0=3
pravents recognition of a transitiom for 6.8 milliseconds, Recognized
transitions, however, each cause a clock pulse from U3-2 to gate the
input signal level tkrough Ué-1. Since the U2-2 output is connected to
the inverting input, pin 9, of U3-2, the resulting clock pulse from U3=2
occurs at the end of the 0.8 millisecond period, causing the signal
gated through Uf~]l to be the starting wvoltage level of the succeeding
bit transition, A "fine" adjustment of R3, then, permits "tuning", i.e.
the selection of the best point between transitions fo gate the signal.
The clock pulse from U3-2, in addition to clocking the gate U6-1,
also clocks the shift registers receiving the gated signal. The shift
register clock pulse is delayed 0.05 milliseconds behind the gate clock
by triggering at U3-1 on the pulse trailing edge {connecting to the
inverting input, pin 1, of U3-1), This allows settling of the input
before it is clocked into the shift register, Inverters U9 provide two

clock lines to the shift registers for sufficient fanout.

2.3.2 Paper Tape Interface

Figure C~3 in Appendix C shows the circuit of the paper tape inter-

face. The purpose of this ecireuit is to interface the paper tape reader

- 16 -



head to the microprocesser PIAs. The outputs of the phototransistors in
the tape reader head (Section 2.2), eight parallel data signals
(CAT - THB) and one sprocket hole signal (SPROCKET) , are brought to
the Input Board through cable C3. The paper tape interface senses from
the sprocket hole signal when new data are available from the tape
head. The data are then latched into a shift register and sent serially
through a bus line to the PIA on the Interface Board. After transmis-
sion, an interrupt 1s sent to the microp;ocessor via the PIA, and the
circuit is ready to accept more data.

All nine input lines from the paper tape head are first buffered
through LM339 comparators, which have a reference voltage of about 1.5
volts. The reference voltage is adjustable through the bias potentio-
meters on the comparators' noninverting inputs. The outputs of the
comparators are inverted, i.e. an output is a logic "zero" for a hole in
the tape and logic "one" for nb hole.

After the comparator, the sprocket signal is delayed I to 2 milli-
seconds by a resistor, capacitor, and diode network (R63, C20, D2), to
insure that the data holes are céntered over the phototransistors and
the comparators have settled. The signal is then differentiated (R61,
R62, C15, D1) and applied to a Schmitt trigger (U17). Note that diode
Dl is in the differentiator to prevent the Schmitt trigger input pulse
from falling below ground, which can cause spurious switching. The
result is a signal called LATCH (Figure €-3), which goes high when the
data are ready at the comparators and stays high for about a millisec-
ond. On the rising edge of LATCH the data from the comparators are
latched into the latches (U6), and on the falling edge they are trans=

ferred to the shift register,

-17 -
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At this point the circuit begins transmitting the data to the
PIAs. The circuit includes a clock (Ul5) which runs at approximately 16
KHz and is used for shifting the data out of the shift register and into
another shift register om the Interface Board. After the LATCH signal
falls, a counter (U19) allows exactly eight clock pulses to reach the
local shift register. The serial data signal, labelled PT DATA (Figure
C-3), is sent through custom bus line 28, At the same time the clock
signal is sent to the other shift registét through custom bus line E,
labelled PT CLOCK. At the conclusion of the eight pulses an interrupt
is sent to the PIA through custom bus line B, labelled PT INTREQ. This
interrupt tells the microprocessor that there are paper tape data to be
read in from the PIA, which is connected to the other shift register,

The current byte must be read from the PIA before the next byte arrives,

or it is lost.

2.4 Interface Board

The Interface Board is built on a Motorola MEZX68USM Universal
Support Module [8]. This module has a wire-wrap socket area, address
and control bus buffers, and switch selectable address capability, to
accommodate custom circuitry. It is used in UMET-1 to interface input/
output with the microprocessor, The following first describes the
microprocessor side of the interface, then the real-time data and

punched paper tape side of the interface,

2.4.1 The Micraprocessor Side of the Interface

The Interface Board includes a switch selectable address decode
which is sent to the wire—wrap counter header Kl as CS. CS is also on

the header aleng with AQ-Al5 and AG-ATS
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The address switches are set so that the base address of the board
is $5000. Address lines {0 through 4 are cut so that the chip select
(cS) pin on the board at wire-wrap header Kl pin 7, (CS is at Kl pin 8)
is decoded on binary 1110 0000 000X XXXX. Using this signal and decod-
ing uniquely address lines O0-4, each of the PIA registers can be
addressed according to Table 2.4.,1-1. Thus the four registers of PIA #1
are at addresses SEQ00 to $E003, and those of PIA #6 ara at SE0L4 to
S$E017, with the other PIAs in order between. Four 7408 AND-gates are
used to decode A2 and A3 as shown in the table,

Each PIi has three chip select inputs; two active-high, €SO and
CS., and one active-low, CSZ, To select the PIAs at the above
addresses, the selects on each PIA are wired according to Table 2.4.1-2.

To access it's four registers {(two Peripheral Registers and two
Contrel Registers) each PIA has two register select inputs, RSO and
RS1. All PIA's are wired so AQ gzoes to RSl and Al goes to RS0. This
appears inverted but it decreases data acquisition time by using the 16=-
bit data register of the 6809 to read the PIA's data port during an
interrupt. The registers selected are shown in Table 2.4.1-3,

A memory map showing the addresses of all PIA registers with the

format of the incoming data is shown in Figure 2.4.1-1.

2.4.2 The RealfTi@e Side of_;he_lptgrface

The real~time input data from the TRADAT system [9] are a I0N0-bit
serial word, transmitted at 10 words per second. The 100~bit word
begins with an 8-bit synch word (11111011), followed by status indica-

tors, spare bits, and BCD words listed in Table 2.4.2-1.
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TABLE 2.4.1-1., PIA ADDRESS LINES

Al5 - A5 A A3 A2 Al AQ
PIA #1 Decoded by 0 0 0
PIA #2 switch as 0 0 L
P1A #3 Cs (SE000) 0 1 0 ;egister
PIA #4 on the wire 0 1 1 selects
PIA #5 wrap header, 1 0 0
PIA #6 Kl 1 0 1
TABLE 2.4.1-2, PIA CHIP SELECT INPUTS
PIA # €50 csl Cs7
1 A% AZAT tg
2 AL A2AT [4:
3 A% AZA3 cs
4 F.vy AZA3 [04:4
5 A4 A2A3 [+5:4
6 A4 A2A3 (41
TABLE 2.4.1-3. PIA REGISTER SELECTION
Al AD .Register Selected
0 0o PA (Pé;ipheral Register A)
0 1 PB (Peripheral Register B)
1 0 CRA (Control Regisgter A)
1 1 CRB (Control Register B)

- 20 -
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DR'G]NI\!. -’:C_ E.' :.'
OF POOR QUALIYY

hex ~ register bits -

address PIA register , 8 7.6 5 4,3 ,2 1,

- — e

£000 PIA | PA | met word -dz. | met word-d3 |
E001 PB |_met :Lo_ -dz mfat w9rd-d1
E002 CRA { ; (%9 Eank sthchlng) I
E003 CRB o .
£004 PIA 2 PA [ azimuth-d3 | aszuth d2 |
EQO05 PB [ 321muth—d1 _ l met word~d5 1
E006 CRA T —
E0O07 CRB ‘ ‘ . ) .
E0G8 PIA 3 PA l elevarxon-dz eieva&idg;di_]
E0Q09 PB [&gmbty) aszS - a;imuéh-ai ]
E00A CRA ) o
E00B CRB -
E0OC PIA 4 PA L;,S;CO&éé‘d% l seconds-dl 441
EOOD PB l eievézion%dh ; elevatlon-dB ]
EOOE CRA S -
EOOF CRB ) o .
E910 PIA 5 PA fhrs-d2 hours-dl min-d2
ED11 PB [Ein @inu1233312f1==§%§ffg§==%
E012 CRA o S
EQL3 CRB
E0l4 PIA & PA . ) L . .
E0Q15 PB ) ' papet tape'character Tﬁ 4}
EOL6 CRA e
EQL7 CRB

Fig., 2.4.1-1,

PIA memory map. The eight-bit word in address EQ000
contains the two most significant decimal digits (thou~
sands d4 and hundreds d3) of the "met" datum, E0QOl con~
tains the two least significant digits (tems d2 and units
dl). Notice that the most significant decimal digit of
azimuth (d5) requires only two bits, that of seconds
(d3), being five or less, requires only three bits. The
bits representing the tens of minutes requires only three
bits, one bit of which is bit 8 in the PB register of PIA
5. Addresses E0Q16 and E007 are used for input interrupt
control (see Sections 3.3.6 and 3.3.7).
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TABLE 2.4.2-1. TRADAT 100-BIT REAL-TIME DATA WORD FORMAT

word length

bit number

Frame sync

Spare

Met flap

Spare

Tracker mode

Time of day (hr, 2 digit BCD)
(min, 2 digit BCD)
(sec, 2 digit BCD)
(tenth sec, BCD)

Elevation (deg, 4 digit BCD)

Spare
Azimuth (deg, S5 digit BCD)
Met word (usee, 5 digit BCD)

(or range)

1
1+1+]1+3+3
2+4
3+4
3+4
4
Ltdrh+s
1+1

244444444

G+h 444444

I- 8
9
10
11

12- 20

21~ 26

27- 23
34- 40
41- 44
45- 60

61- 62

B1-100

- 22




The last BCD word is slant range or '"met frequency” (more pre-
cisely, the period in microseconds of the audioc tone transmitted from
the meteorclogical sonde), depending on a switch set by the TRADAT
operator. The switch allows the operator to choose only slant range
(for non-meteorological applications of TRADAT), only met frequency; or
alternating range and met data (when both are needed as in DATASONDE
rocket meteorclogical soundings). Slant range is not provided in
RAWINSONDE soundings, and five per second data rate is adequate, so it
is expected that the alternating mode will be chosen universally for
metzorological applications of TRADAT. 1In any case, the met flag (bic
10) is "1" when the 100-bit word contains met frequency, and "0" when it
contains slaat range. UMET-1 synchronizes on the first six bits of the
synch word (111110), but also requires bit 10 to be "1", Note also that
though the five "ones" in the synch word indicate "near synch" (i.e., no
contiguous BCD string produces five "ones"), the added "0" is needed to
assure proper synch when the (preceding) least significant bits of the
last word of the 100-bit string are "ones'".

The real-time serial signal enters the Interface Board from the
motherboard through edge connector pin 25 and is fed to a string of
thirteen shift registers as shown in Figure 2.4.2-1. Shift register #1
and #2, containing the leading bits of the 100-bit stream, is connected
to the interrupt decoder. When the synch word and the "met" flag are
detected, the IRQ interrupt is initiated through CAl of PIA #1, and the
content of the shift register, hardwired to the PIA's, is read into the
processor. Eighty of the 100 bits are available for the processor at

the PIA ports as shown in Figure 2.4.2-1. Of the 104 bits of real-time
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data stream held by the thirteen shift registers, only the 80 (bits 21

to 100) are "ported.”

2.4.3 Punched Paper Tape Side of the Interface

Serial data from the punched paper tape circuit on the Input Board,
together with the associated clock and interrupt signals, are fed
through the bus to the Interface Board. The data are clocked into the
paper tape shift register, When the register is filled, the interrupt
line goes active at CAl of PIA #6. Port B of PIA #6, hardwired to the
paper tape shift register, contains then the data to be read by the

processor,

2.5 Read Only Memory (ROM) Board

The ROM Board is a Motorola M68MMO4A ROM/EPROM Module Micromodule
44 [10]. 1In order to provide two banks of program memory at the same
address (50000 to $7FFF), the board was modified as showm in Figure 2.5~
1. Address line Al5 has been cut and rerouted to the board seleet logic
as follows. Address line Al5 is first inverted using an unused gate in
chip U40 [Reference 10, Figure 4-2]}, then is routed to the chip select
decoder through AND gate Ul5, pin 10, (The input teo pin 10, not shown
in Figure 4.2 of Reference 10, was disconnected from +5V, and recon=
nected to the Al3 output of U40). The ROM board is therefore enabled
only when Al5 is low, The control line from PIA #l, output port CB2,
{through INTERFACE board pin #19) is connected directly te the bank
select logic, at bus contact 33, the point from which Al5 was cut,

The board is configured according to procedures described in Refer-

ence 10, so that the upper memory sockets are at $0000 to $7FFF, and the
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Fig. 2.5-1. ROM Board modification for switching banks.
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lower (would be) at address $8000 to $FFFF. The upper memory is selec-
ted when the PIA #1, port CB2, is low, and the lower when high., Due to
the way Al5 is used on the board select logic, the board is never
enabled at addrzsses §8000 and above. To the processor, the lower
memory sockets, when used, also appear at $0000 to $7FFF._ The PIA input
is controlled by software so that only bank A (upper sockets, the "AMET"
program) is read during real-time processing, and only bank B (lower
sockets, the "BMET" program) is read during the post-apogee computaticns

of UMET-1.

2.6 Random Access Memory (RAM) Board

The RAM board is a Motorola 32K Dynamic RAM Module MEX 6832-22,
{11]. The board is configured to be a 24K RAM at addresses $8000 to
$DFFF, by wiring the address select wire-wrap header as shown in Figure
2.6-1. Row A is selected by decoding addresses Al5 and AI4Z. Row B is

selected using Al5 by way of board select, Al4, and AlT3,

2.7 Central Processor Unit (CPU) Board

The CPU Board is a Motorola M68MM19A Monoboard Microcomputer Micro-
module 194 [12], with an industry standard 2716 2k x 8 EPROM in socket
U28 [Reference 12, pp. 2.2, 2.3, compare Figure 1.3~1, abovel. A jumper
is added between U28 pin 12 (ground) and header K9 pin 6. This grounds
the 2716 chip emable(pin 18), which is an active low input. Maintaining
this input active significantly decreases the data access cycle time,
allowing the 2716 to operate at 2 MHz. (The long jumper between U20 pin
27 and U27 pin 21 is vestigial =-- the fast chip for which it was

intended became unnecessary when the 2716 proved adequate.)
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3.0 PROCESSOR SOFTWARE

The overall sequence of the UMET-1 program is shown in Figure 3.0~

Yon" the

1. Recalling the general memory map (Figure 1.3-1), turning
front panel switch automatically sends control to the beginning of the
MONITOR program (address SF800). The UMET-1 MONITOR program, contained
in the CPU EPROM, first initializes the system then sends contrel to
address $0050 of AMET which, in turn, is contained in bank A of the ROM
Board. |

AMET is a set of routines which requests and receives keyboard and
punched paper tape inputs before launch, and, after launch, processes
radiosonde flight data in real-time, After the radiosonde reaches
apogee, or when the operator stops real~time processing (by pressing the
"S" key), AMET interpolates the accumulated flight data uniformly at
regular intervals for final processing by BMET, and returns control to
the MONITOR at address S$F831.

The MONITOR then masks the real-time interrupt, clears RAM memory
except COMMON, switches ROM banks, and sends control to BMET (address
$150). BMET, contained in Bank B of the ROM Board, procegsges the inter-
polated data from AMET (in COMMON), znd prints the final meteorological
results of the radiosonde sounding., The system "idles" in an infinite
loop, displaying ''NORMAL PROGRAM TERMINATION," at rhe end of BMET until
UMET-1 is turned "oféf."

The following first describes the interrupt system of UMET-1 {Sec-
tion 3.1), MONITOR (Sectien 3.2), then discusses, in turn, the software
routines comprising AMET (Section 3.3), and those comprising BMET (Sec-

tion 3.4). The complete program of UMET-1 is listed in Appendix A.
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MONITOR (FBQOG)

(initializes system and
selects ROM Bank A)

Processes keyboard and paper tape inputs,
processes flight data in real-time, and

AMET (0050)

stores BMET input (in RAM)

!

MONITOR (F830)

Switches to ROM Bank B,
clears part of RAM, and

disables interrupts

.

BMET (0156)

Computes meteorolegical data,
prints output, then
idles

Fig., 3.0-1.

Overall sequence of the UMET-1 program.
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3.1 Interrupt Design

UMET-! is designed to process data in real-time, i.e., a real-time
portion (AMET) is programmed in such a way as to allow computation
within standard FORTRAN routines to be interrupted in order to read data
arriving at regular intervals through PIA's. The real-time data are
interpreted and stored in a queue (first-in-first-out, FIFO, file) to
await processing according to the subsequent availability of the proces-
sor; The gqueue can hold up te one hundréd fifey 0.2 second'points, or
thirty seconds of real-time data. Experience during development of the
target system has seldom seen the queue backed up more than forty
points, and then only momentarily when considerable real=time printing
was required. Normally, the queue remains essentially empty.

The normal maskable interrupt (IRQ) of the 6809 processor is used,
which causes the entire machine state to be stacked. Extensive use of
the processor is therefore available for servicing the interrupt, with-
out damaging the subsequently resumed computations., Except for RESET,
UMET-1 uses none of the other available interrupts (NMI, FIRQ, SWI,
SWIZ, SWI3). TIf any of these unused interrupts occur, MONITOR simply
issues a warning message to the terminal display "WARNING SYSTEM INTER-
RUPT HAS OCCURRED," and returns to the program. This warning, the
Interrupt Error Message, is used throughout UMET-1 to signify any spuri-
ous imterrupts.

The two interrupts used in UMET-1, RESET and IRQ are vectored as
shown in Table 3.1~1, Thus UMET-! software has four intarrupt service
routines: REAL, TAPEl, the MONITOR itself for RESET, and the Interrupt

Error Messagsa.
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TABLE 3.1-1. TINTERRUPT VECTORING

INTERRUPT INTERRUPT PSEUDO ROUTINE
LINE VECTOR VECTOR CALLED
=== —
RESET $F800 Beginning of Monitor
$5878 TAPE]
IRQ $DFFD, A = $5620 REAL
$F900 Interrupt Error Message
- 1372 -



Upon the occurrence of a RESET or an IRQ interrupt in a 6809 micro~
processor, control goes ts the top of memory to read the location of the
next instruction, In UMET~1, S$FFFE (RESET) contains address S$F800,
SFFF8 (IRQ) contains S$DFFD, and the rest contain $F900, Thus when power
is switched "on" (or the reset button on the CPU Board-is depressed),
contrcl always goes to the beginning point of MONITOR, i.e., RESET
always restarts the entire UMET-1 program.

When an IRQ interrupt cccurs, contrel finds in $DFFD a jump
instruction with address A, where A 1is determined by software as
described in the next two paragraphs. Incidentally, MONITOR always
masks the IRQ interrupt line (by setting the condition code register bit
I =1), so an IRQ interrupt is ignored while control is in the MONITOR.

Initially, of course, SDFFD, and its address bytes $DFFE and $DFFF,
contain zeros, as does the rest of RAM. Early in the MONITOR, $DFFD is
loaded with the jump instruction, Just preceding the input of punched
paper tape input (the pressure calibration table of the sonde baro~
switch) in AMET, MAIN calls subroutine SETUP which in turn sets A =
§5878, the beginning address of TAPEL.

Interrupt service routine TAPEl will service punched paper tape
input. Later, after the completion of all paper tape input and just
preceding the reading of real-time data, MAIN calls subroutine INTERR
which, in turn, sets A = $5620, the beginning address of interrupt
service routine REAL., REAL will service real-time data input. Finally,
at the completion of AMET, MONITOR sets A = $F900, which is the error
message address in MONITOR, mentiocned above. The remaining UMET-1

program (BMET) requires no interrupts,
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3.1.1 The Queue, Real-Time Buffer

Occasionally real-time data appear at the PIA's before the proces-
sor has completed the preceding work. A queue is used to hold up to 150
real-time points, so that each point can be read in as it occurs at the
PIA's, and can be read out as rapidly as the processof can '"get to"
them. The processing time required between points varies, depending
primarily on the amount of printout required.

Each 80-bit real-time point read from the PIA's is interpreted by
the interrupt service routine REAL and stored as ten words in the queue
(the IDATA array}). The ten words include the time-of-day, tracking
angles (azimuth and elevation), sonde frequency, etc., Pointars are
defined in such a way as to create, in effect, a 1500-word loop into
which data are stored ten words at a time, in sequence, and are read ten
words at a time in the same sequence (first~in-first-out). If the
capacity of the queue is exceeded, the oldest points are lost, but
processing can continue as if the lost points were "drop outs" in the
real-time data. The queue is considerably larger than necessary for
normal operation, however, in fact, large enough to allow anticipated

future additional printer functions,

3.1.2 Interrupts While Advancing the Queune

Subroutine ADVANC manipulates the pointers of the queue each time
it accepts (the oldest point of) real-time data for processing. On the
other hand, as each new real<time point arrives at the PIA's, the inter-
Tupt service routine REAL manipulates the pointers to add the poiant to

the queue. I1f ADVANC is in the process of "moving" pointers in the
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queue when a real-time interrupt occurs (INTMSK = 1) UMET-l allows REAL
to read and temporarily store the new real-time point, but prohibits
REAL from entering the point into the queue, 1If thus prohibited, REAL
sets INTMSK = 2 and returns to ADVANC, ADVANC then completes its work
with the queue, but seeing INTMSK = 2, then calls subroutine GETBCK to
complete the work undone by REAL. In this manner, manipulation of the
queue in ADVANGC is always completed without interference with queue
manipulation in REAL. The 0.1 second peri;d of the real-time.interrupts

is sufficiently large that the next interrupt never occurs before com-

pletion of queue manipulation in REAL and GETBCK.

2,1.3 Manual Stop, STOPER

Provision is made to manually effect "apogee," the end of flight
data, by depressing "S" on the keyboard. AMET, in subroutine ADVANC,
calls subroutine STOPER whenever the gu. .2 is empty (IFLAG = 0). If the
"$" character is detected, AMET ceases to accept real-time data (ADVANC
sets MASK = 4), completes its preparation of the accumulated flight data
for final processing by BMET, and returns to the MONITOR for switching
to BMET.

Subroutine STOPER is also used to permit the operator to abort the
reading of the punched paper tape, in faver of keyboard entry of the

pressure calibration table or of re-raading the tape.

3.2 MONITCR
MONITOR is the control program for UMET-1; it begins running auto-
matically when the power is turned on and starts the other programs in

proper sequance, MONITOR is located, with the Interrupt Error Message
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routine, in a separate EPROM memory on the CPU board, All the other
programs are grouped in Bank A (AMET) and Rank B (BMET), the two soft-
ware-switchable banks of EPROM memory on the ROM board,

As discussed in section 3.0, the AMET and BMET programs are consec-
utively switched into the memory map and executed, First AMi{ handles
the real=-time data phase, then BMET produces the metecrological print-
outs. MONITOR's main tasks are (1) initialize memory and input-output
devices for AMET and BMET, including setting up the "pseudb-interrupt
vector” to direct interrupts to the proper service routine, (2) do the
memory bank switching, and (3) start the execution of AMET and BMET. A
more detailed description of what MONITOR does follows.

MONITOR is started by a RESET interrupt initiated either by turning
the power switch on, or by pressing the reset switch on the CPU board.
This interrupt causes the microprocessor to get the MONITOR's starting
address ($F800) from the interrupt vector location SFFFE and jump to it.

First MONITOR masks the IRQ interrupt, so spurious interrupts will
be ignored until the AMET program is ready to read the paper tape, Next
the ACIA is configured to communicate with the terminal. Then all RaM
memory 1is cleared to zero. Next Bank A of EPROM memory (AMET) is
switched into the memory map. This is done by writing $30 into location
$E003, which is register CRB of PIA #1,

Next the "pseudo-interrupt vector" is set up. The microprocessor's
permanent interrupt vectors are located in the MONITOR EPROM and cannot
be changed. However, the IR} interrupt is used by both the paper tape
reader and the real-time data shift registers at different times te ask

for service. So the IRQ interrupt must cause a jump to TAPEl, the paper
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tape reader service routine, during paper tape read-in, but also cause a
jurp to REAL, the real- ime data service routine, later during the sonde
flignt. This problew .3 resolved by creating a "pseudo=-interrupt vec-
tor"; a jump instruction in RAM memory whose destination address can be
changed during execution. An interrupt causes the processor to jump to
this instruction, which ir turn jumps to the proper service routine., So
MONITCR stores the instruction "jump" ($7E)} in location $DFFD. Before
the interrupt is used, subroutines in AMET will load different destina-
tion addresses into location $DFFE, setting up the jump to direct execu-
tion 2o the proper service routine, TAPEl or REAL.

The system is designed, of course, to start with the AMET pro-~
gram, MONITOR starts AMET by jumping to the starting address ($0050) of
MAIN, the main program of AMET. AMET normally terminates by returning
to the next locatioen in the MONITOR,

When AMET finishes and returns, the MONITOR switches to Bank B
(BMET) by writing $38 into location $E003. Next it clears all RAM from
$4000 to SDFFF. The uncleared RAM contains COMMON memory holding the
input for BMET. Next, since the system will need no more input inter-
rupts, MONITOR in effect disables subsequent IRQ interrupts., This is
done by storing the starting address of‘ the Interrupt Error Message
routine ($F900) into the "pseudo~interrupt vector" location ($SDFFE).

MONITOR starts BMET by jumping to 50150, the starting address of
PRDMAIN, the main program in BMET. BMET deces not return to MONITOR
'

after it finishes processing, but goes into an infinite "wait" loop.
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3.2.1 Interrupt Error Message

The Interrupt Error Message is an assembly language interrupt
service routine that is 1located in the MONITOR EPROM, starting at

address $F900., It simply displays the message:
*akck YARNING SYSTEM INTERRUPT ERROR HAS OCCUKRED #wikik

on the terminal and returus to the program that was interrupted,

The Interrupt Error Message is used ;o indicate that thé micropro-
cessor has received an erronecus interrupt, and provide a return to the
interrupted program. All interrupt signals not being used by the sys-
tem, FIRQ, NMI, SWl, SW2, and SW3, have the starting address of the
Interrupt Error Message ($F900) stored in their interrupt vector loca-
tions, so that the message is triggered if they occur. Also, the IRQ
interrupt is not used during BMET, so before BMET begins MONITOR stores
the address of the message in the 'pseudointerrupt vector" location

SDFFE, This causes IRQ interrupts during BMET to trigger the message.

3.3 AMET

The following describes each routine of AMET, essentially in order
of occurrence., Figure 3.3-1 relates the routines of both AMET and BMET
in a block diggram, and indicates those coded in assembly language,
Interrupt servica routines TAPEl, REAL, and MONITOR are shown in the
figure. MONITOR is discussed above {Section 3.2), TAPEl in Sectien
3.3.4, and REAL in Sectien 3.3.9. The FORTRAN functions ADIR, ALOGLO,

FLOAT, 2SIN, and 2€0S are indicated in the figure and are discussed in
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MONITOR*
(AMET)
MATN
l [ : | 1A [
* * 1 -
PRNTER INTERR ADVANCE TRACK DECOM
i
* * *| ’
SETUP OFF GETBCK SEARCH INTERP
—l
* : s
STOPER ANGLE JUMPER
]
TAPEL" REAL* PR
=
[ T
*
| MONTTOR" |
T (BMET)
PROMAIN
| FORTRAN FUNCTIONS:
PRD
' ADIR
B I - l ALOG10
_ FLOAT
TEMPCE RL, WINDS ZSIN
— - 2C0S

Fig. 3.3-1. Software routines of UMET-1. IRQ interrupts are masked by
MONITOR until after SETUP, are then serviced by TAPEl until
INTERR, then by REAL until the end of AMET. Otherwise, all
interrupts cause an Interrupt Error Message. AMET pro-
cesses input in real-time, BMET computes output at the end
of balloon ascent.

* The asterisk denotes assembly language rtoutines; other-
wise they are FORTRAN routines.
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Saction 3.4.6. -Again, the program is viewed in two principal parts, the
real-time or input processiag part AMET, and the output processing part
BMET, the latter described in Section 3.4 below, A complete listing of
each routine, with comments, is included in Appendix A, Extensive
reference is made to the preceding documents, [1], [2], for supplemen-
tary information concerning the FORTRAN routines of BMET and AMET
respectively, Introductory information in Reference [2} is not repeated

here but serves well to understand AMET,

3.3.1 MAIN

MAIN initializes AMET, requests, reads, checks, stores, displays,
and prints (a) preflight values entered by the operator at the terminal,
and (b) pressure calibration values entered by the paper tape reader.
Required input quantities are described in Chapter 4. Obviously incor-~
ract pressure calibration values are automatically adjusted by interpo-
lation, The values before and after adjustment are displayed and
printsd to ihe attention of the aperator and eventual user of the data.
Provision is made for accepting the data, or of re-entering it by key-
board or by the punched paper tape reader. After the pre-flight infor-
mation is entered and accepted, and real-time input data has commenced,
MAIN displays time~to-ge each second, on the terminal. After balloon
release {launch), MAIN conducts the real-time processing of flight data
(arriving five points per second),using subroutines ADVANCE, TRACK, and
DECOM.

Afte¥ the termination of real-time processing MAIN prints the
decommutated data, and calls subroutine INTERP to prepare the "one=

minute” table (flight data at uniform 60 second intervals) required by
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BMET. Finally MAIN prints the one-minute table and certain auxiliary
information such as the baroswitch contact number reached, the reason
for terminaticn (balloon burst,stopped by operator, noisy data, etc.),
and calls subroutine JUMPER which returns control to MONITOR to commence

BMET.

3.3.2 PRNTER

The assembly-language subroutine PRNTER initializes the .printer to
print a 132 character line and disables the real-time data shift regis-
ter until the program is ready to accept real-time data.

When the printer is first turned on the "standard monospaced”
character set is selected automatically, which prints a maximum of 80
characters per line [4]. To accommodate the wide printout which the
meteorological programs generate, the 'condensed monospaced" charaeter
set which priants 132 characters per line, must be selected instead.
PRNTER does this by transmitting the ASCII control characters ESC, DC4
to the printer (see [4] page 1-3), using the FORTRAN input-output rou-
tines in the IOPKG {13] (see also IGPKG, Appendix A). First, PRNTER
calls IDPKG subroutine INITLZ (location $5B52) [13, p.E-3]. This ini-
tializes IOPKG for use. The IOPKG subroutine LOUTCS (lacation $5C0QA) is
called with the charsuter to be seat, ESC (31B), in the A register.
This sends ESC to the printer. Then LOUTC$ is called again with the
character DC4 ($14) in the A register so that DC4 is sent.

The real-time shift registers must be turned off during the paper
tape reading to prevent spurious interrupts. Register CRB of PIA #2 at

address $E007 controls the real-time shift registers. PRNTER tufas off
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the shift registers by setting bits 6, 5, and 4, and clearing bit 3 of
CRB [l14). The real-time shift registers stay off until they are turned

on again by INTERR, at the beginning of real-time processing.

3.3.3 SETUP

The assembly-language subroutine SETUP sets up the gys:em for paper
tape reading. First, SETUP initializes the variables used by the paper
tape interrupt routine TAPEl. Then, it programs peripheral register B
of PIA #6 (lecation $EQ15) to receive the character from the paper tape
reader, This is accomplished by storing $04 in register CRB of PIA #6
(location $E017). Next, it loads the address of routine TAPEl ($5878)
into the pseudo interrupt vector location $DFFE; subsequent interrupts
from the paper tape reader will cause the processor to jump te TAPEl for
service, SETUP then programs the interrupt circuitry of PIA #6, During
paper tape reading, the reader (by the presence of the sprocket hole)
signals the processor when 2 new character is valid at PIA #6 by a
positive going transition on pin CAl of PIA #6 which causes an interrupt
through the PIA's interrupt legie. The interrupt signal continues until
it is cleared by a read operation on peripheral register A of the PIA
(location $EQl4), SETUP programs the PIA's interrupt legic by storing
$07 in register CRA of PIA #6 (location $E0L6)., Finally, SETUP turns on
the interrupt system by clearing the interrupt vequest mask bit in the
processor and returns to MAIN, The system is then ready for paper tape

reading,
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3.3.4 TAPEl

TAPE! is an interrupt service routine called by the paper tape
reader through interrupt IRQ whenever a new character is available for
input. This routine performs twc tasks: first it removes all extrane-
ous data, control characters, etc.; second, it interprets the calibra-
tion data by combining the digits (one character or digit per row across
the tape [7]) received from the reader into calibration numbers (pres-
sure values),

The eight-hole code on the baroswitch calibration tape is according
to EIA Standard RS0244, with parity bit 5, stop bit 8, and the sprocket
hole between bits 3 and 4,

The data are punched in ASCII code and consists of identification
numbers, line numbers, control characters, as well as the calibration
numbers. The calibration numbers can be distinguished from the other
data by three tests: a calibration number is always preceded by a
"space" character; a calibration number's last digit is always preceded
by a decimal point; and, of course, it is numeric (having a leading
"3"). One exception is that no decimal point is included when the
number is zero. Since zero pressures occur only following the low
pressure end ef the calibration table, this exception presents no diffi-
culty.

Initially, the routine looks for five counsecutive "deletes" (all
holes punched) on the tape because the data on a tape are always immedi-
ately preceded by a series of deletes. After this requirement is met,
the routine looks for a "space", a decimal peoint, or a numerie charac-

ter, When a numeric is read in, it 1s placed on a stack and a counter
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is decremented. 1In this way, the counter indicates how many digits have
been entered, and eventually the number of digits in the number. Each
time a space is encountered the counter is reset, thus eliminating the
digits currently on the stack. For a number to be accepted, a space
must be read in, followed by several digits the last of which is preced-
ed by a decimal point, Leading zeros without a decimal point are
accepted after the 120th entry. 1t should be noted that before a digit
is placed on the stack, the MSB is masked out. This removes the leading
3" of the ASCII code.

When the above conditions are mr:, the calibration number is on the
stack with the least significant iy tenths digit to be first off. As
soon as the routine detects the end of a calibration number, it begins
removing the digits from the stack and combining them, Each time a
digit is removed, the counter is incremented.

The first digit removed from the stack (the tenths digit) is always
placed in its own memory to be later combined with the rest of the
number. One by one the digits are pulled off the stack, multiplied by
an increasing power of ten, and added together to form the integer part
of the calibration number. If the calibration number goes into the
thousands, the final (most significant) digit is multiplied by ten and
then by one hundred to accommodate the limitations of the machine.

Finally, a completion flag, IFLAG, is set and a counter, BYTEl8, is
ineremented to indicate that another entry has been processed. The
calibration data are now in two memory locations, one containing the
integer part and the other the fractional part, and TAPEl returns from
interrupt. 1In MAIN, a real addition is performed on the two numbers and

the result is placed in the calibratien table,
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TAPE]l is enabled to respond to interrupts by SETUP when it loads
the starting address of TAPEl (R5878) into the pseudo-interrupt vector

location {SDFFE). It is disabled after paper tape input by INTERR which

enables REAL to respond to interrupts.

3.3.5 STOPER

Subroutine STOPER is called periodically during real-time process-
ing. It looks to see whether the "S" key on the terminal has been
pressed and, if so, sets a flag,

First, it initializes flag ISTPER to =zero, then it checks the
status register (location $EC14) of the Asynchronous Communications
Interface Adapter {ACIA) to see whether a character has arrived from the
keyboard since the last time it checked., If not, it returns, If so, it
reads the character from the ACIA data register (location SEC15) and
checks whether it is an "S" (upper case). If not, it returns. If it is
an "8", STOPER sets flag ISTPER to 1! and returns. The calling routine
then checks ISTPER to see if an "S" has been hit, and if so, terminates

real-time processing.

3.3.6 OFF

Subroutine OFF disables the CPU intarrupt request A (Tiﬁi) from PIA
#6, to inhibit spurious interrupts from the paper tape reader head after
the tape has been read. {Line #12 of Subroutine OFF should read address

E016, instead of the erroneocus EQl7. See Figure 2.4.1-1.)

3.3.7 INTERR
Subroutine INTERR sets up the system for input of real-time data,

First. it saves the contents of the X register in locations BYTE!7 and
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BYTE18. This is because INTERR is called by the FORTRAN program MAIN,
and FORTRAN uses the X register during a "call." Since INTERR uses the
X register, it must temporarily save the previous contents. INTERR next
temporarily masks interrupt IKQ by setting the "I" bit in the condition
code register, to inhibit premature interrupts. Next, PIA #1 through
PIA #5 are programmed to input data from the shift registers. PIA #1 is
configured to generate interrupts on the positive edge of a "data-word
ready"” signal from the shift registers on.pin CBl. All othef interrupt
inputs are disabled. This is done by writing $07 into control register
CRB of PIA #1 and $04 into all other control registers of the PIAs. The
X register is used to address the PIAe. Next, TFLAG is reset to 0,
since it was used as a "done" flag during paper tape input, but will be

"queue empty" flag during real-time data input. Next, inter-

used as a
rupts are directed to the real-time interrupt service routine REAL by
loading the starting address of REAL ($5620) into the pseudo-interrupt
vector location $DFFE. Next, the saved contents of the X register are
restored for FORTRAN. Next, the queue pointer is initialized to the
bottom address of the queue ($812E). The shift register is then turned
on,* to begin processing real~time data. This is done by setting bits

5, 4, and 3 of control register CRB in PIA #2 (location $E007). Final-

ly, the interrupt IRQ is unmasked by clearing bit "I" in the condition

* Software provision of this feature is included in INTERR (line 74) but
is yet untested, since the associated hardware (appropriate jumper
wires) have not been installed (an oversight). The shift registers
are therefore always on, making it necessary to disconnect real-
time data from the input ("DATA-IN" jack) until the system is ready
to process real-time data (Section 4.2, step 29, and Figure 2.4.1-
1}.
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code register, and INTERR "returns.” The system is then ready to pro-

cess real-time data.

3.3.8 ADVANC

Subroutine ADVANC reads real-time data from the queue, tests sub-
routine STOPER (if the queue is empty) to determine whether the operator
has signalled the end of processing (i.e., has pressed the "S" key),
performs some editing, and calls ANGLE each minute to load TIME, AZ, and
EL into the "one-minute table", VL.

The flight data, TIME, FREQ, AZ, EL, at 0.2-second data rate, are
processed ten points at a time, The sample of ten points, however, is
advanced only five points at a time. AMET searches for and tracks
gsignal and detects switch times between signal dwells by examining in
sequence half-overlapping 2.0-second samples of raw data. At each
return £for more data, ADVANC moves the 2.0-second ten=-point sample
(TIME, FREQ, AZ, EL) ahead one second,

In addition, at each on2 minute after launch, except before the
tracking acquisition time TGMDAQ [2], ADVANC sends the ten-point sample
to subroutine ANGLE to compute the output values of the tracking angles
AZ and BL. The latter two quantities are stored for subroutine INTERP
in VL(2, ) and VL(3, ), along with the associated elapsed minutes from
launch in VL(1, ).

As explained in Section 3.1,2 and 3.3.9, ADVANC, by setting
INTMSK=1, prohibits subroutine REAL from disturbing the queue while
ADVANC is reading a point, but calls subroutine GETBCK to perform the

work REAL was prohibited from completing.
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The flag MASK [Appendix A, ADVANC] indicates a terminating condi-
tion, e.g., elapsed time exceeds a two-hour limit (MASK=3), or the

operator terminated the processing (MASK=4),

3.3.9 REAL

Interrupt service routine REAL is called by interrupﬁ TRQ whenever
a real-time word is available for input from the PIAs. It first reads
the data from the PIAs into temporary storage variables BYTE!-BYTEIO,
It then checks the "queue busy" flag INTMSK.

If INTMSK # 1, REAL reformats the real-time data to ten integers:
hours, minutes, seconds, tenth-seconds, degrees of elevation, tenth-
degrees of elevation, degrees of azimuth, tenth-degrees azimuth, the
thousands place of the MET word, and the lower 3 digits of the MET
word. REAL stores these ten integers in the queue as one "real-time
point", If the queue is full (150 real-time points), the oldest real-
time point is overwritten. REAL then updates the queue pointers ITOP,
1BOT, TEMPX, sets IFLAG equal to the number of real-time points in the
queue, and returns.

If, on the other hand, INTMSK = 1, indicating that the AMET program
(subroutine ADVANC) was accessing the queue at the time the interrupt
occurred, REAL cannot also access the queue without disturbing the other
queye activity. 1In this case, REAL sets INTMSK to 2 to show there is a
data word in temporary storage, and returns. After the main program is
through using the queue and sees INTMSK = 2, it will call GETBCK to
complete the processing of the real-time point held in temporary stor-

age, and add it to the queue,
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REAL is enabled when INTERR loads its starting address ($5620) in
the pseudo-interrupt vector location ($DFFE), and is disabled when the
MONITOR puts the address of the system error message into the pseudo-

interrupt vector at the end of .eal-time data processing,

3.3.10 GETBCK

If a real-time word arrives and the associated interrupt occurs
while one of the AMET subroutines is taking a data point off the queue
for processing, the gqueue access could be interrupted, The interrupt
will activate the interrupt service routine REAL. Ordinarily REAL adds
the data point to the queue, but in this case, if REAL accesses the
queue, it will change the queue pointers, possibly causing the inter-
rupted queue access to "lose its place." To prevent this, AMET subrou-
tines set INTMSK, the '"queue busy" flag, to "1" while they are using the
queue, and clear it to 1" afterward, Before it starts processing, REAL
checks this flag, and, if it is "1", puts the data point in a temporary
storage space, BYTEl1-BYTElQ, instead of in the queue. REAL then sets
INTMSK to "2", to notify AMET that the data peoint is awating processing,
and returns, After AMET has completed its queue access, it asks whether
INTMSK = 2. If go, it calls GETBCK to pull the data point out of tempo-
rary storage, complete the processing left undone by REAL, and to add

the point to the queue.

3.3.11 ANGLE
Subroutine ANGLE edits, condenses, and smooths input tracking angle
data Az(1), EL(I), I = 1, 2, 3,..., 10 {(azimuth, elevation) [2]. It

computes (when called every sixty seconds) from the ten local consecu-
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tive (0,2-second) values, one value assigned at the midpoint, AZ(5),
EL(5). The computed value is the mean of those points lying in the
five-degree interval centered on the unit degrees mode of the ten input
points. Other points, including extreme values, are therefore rejected.

The unit degrees mode is the most populated one-degree interval
aover the ten input points. It is found by rounding to units place the
input values and counting equal rounded values. When the distribution is
such that more than one unit degree intervél has the highest p&pulation,

the one occurring earliest in time within the l.0-second sample is used,

3.3.12 TRACK

AMET must discern from the 0.2-second raw data, first, the switch
points, i.e., the points at which the baroswitch changes coatacts (chan-
nels), and second, a condensed representation of the signal transmitted
while on each contact., Subroutine TRACK examines the ten-pizint sample
FREQ(i), i = 1,2,3,...,10 to determine whether the signal is in the fre-~
quency tracking gate, If so the gate is adjusted slightly {(to follow
the signal), and TRACK continues by returning to ADVANC via MAIN for
more data and repeating the process, and summing for the mean value of
FREQ over the signal dwell, until the signal switches out of the gate,
(See Reference 2, p.4l)

When the signal leaves the gate, TRACK calls SEARCH,

3.3.13 STARCH
Subroutine SEARCH scans the full range of FREQ to find the signal
{See Reference 2, p.47). SEARCH returns to ADVANC via TRACK and MAIN

for more data until it finds the signal, and can reposition the gate for
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TRACK. If unsuccessful, processing is terminated after 100 attenpts
(loss of signal for 50 seconds, MASK=1), Processing is terminated also
when successful, if the undecommutated array exceeds 900 time points

{noisy data, MASK=2).

3.3.14 DECOM

Subroutine DECOM determines for each condensed point, COND, it's
proper channel (temperature, reference, -high reference, or ralative
humidity), and for each reference and humidity switch point, it's baro-
switch contact number, A detailed discussion of subroutine DECOM is

given in Reference 2, p.55ff.

3.3.15 INTERP

Subroutine INTERP by interpolation constructs 3 table of pressure,
reference frequency, temperature ordinates, and relative humidity ordi-
nates, all uniformly at one-minute intervals for input to BMET. INTER™
automatically detects balloon burst, and thereupon terminates the real-

time processing automatically.

3.3.16 JUMPER

The assembly-language subroutine JUMPER is called at the normal
termiration of the real~time data processing, JUMPER first turns off
interrupts from the shift register, to avoid disturbing the execution of
BMET. This is done by clearing bits 0 and 1 of register CRB in PIA #1
{(location SE003). It then jumps to location $F830 on the MONITOR, which
sets up the system for BMET. Note that, strictly speaking, there is no

return from the JUMPER subroutine call.



3.4 M

BMET is the ocatput processing part of UMET-1, and counsists of five
BMET routines shown in Figure 3.3-1 above, Each is described in ome of
the following subsections. Detailed information is comtained in Refer-
ence 1, and a complete listing of each routine with comments is included
in Appendix A.

BMET is basically NASA Wallops Program ¥o.3.0.0700 ECC-PRD,
excluding the ozone data processing portio;s and modified to fhe limita=-
ticna of the 6809 microprocessor FORTRAN., Variable names and extraneous
parts of code, ¢es;iges of electrochemical cell (ECC) ozone data pro-
cessing, input cards, and former plot and listing functioms (WODC,
etc.), remain apparent in the BMET program listing. Such features

should not be distracting, however, but rather may be helipful te readers

familiar wicth the parent program.

3.4.1 PRDMAIN

The function of PRDMAIN is simply to display the facts that the
program has begun, and, subsequently, completed BMET. PRDMAIN calls
routine PRD which zonducts all the processing of BMET. Upon return from
PRD, PRDMAIN idles (in an infinite loop) until UMET-]1 is turned "off"
(or is restarted by pressing the RESET button on the CPU board, inter-

nally).

Subroutine PRD utilizes input constanta entered by keybeard before
balloon release, flight data computed in real-time by AMET (one-minute

data, VL), and certain other quantities computed by AMET, all held in
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common memory during the bank-switching from AMET to BMET. After ini-
tializing BMET, PRD computes necessary calibration constants using
portions of subroutines TEMPCE and RL, checks the one-minute data for
obvious errors, and proceeds to process the flight data. The basic
equations and conditions used by BMET are given in Reference 1. Subrou-
tines TEMPCE and RL are called to convert measurement data (ordinates)
to temperature and relative humidity values, and to compute correspond-
ing values of certain derived meteorolégical quantities fdewpoint,
virtual temperature, and vapor pressure). PRD computes geopotential
altitude from the measured pressure and temperature values, resolves the
components of wind after calling subroutine WINDS, and computes and
checks potential temperature and lapse rate. OQutput values are inter=-
pelated to standard pressure altitudes. The considerable amount of
checking and editing done by the parent program ECC-PRD is retained in

BMET (See Appendix A, PRD).

3.4.3 TEMPCE

On the first pass (ITEMP=0) subroutine TEMPCE computes from cali=-
bratien inputs certain constants later used in converting tempefature
measurement data (ordinates) to physical units of temperature (degtees
Kelvin)., On each subsequent call, TEMPCE converts a temperature eordi-

nate according to the equation given in Reference 1.

3.4.4 RL
Subroutine RL, on its first call (IH=0) computes constants needed
later to convert ordinate values representing relative humidity to

standard units {percent). On each subsequent call RL converts a rela-
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tive humidity ordinate to percent relative humidity, but also computes
the vapor pressure, dewpoint, and virtual temperature, all according to

equations described In Reference 1.

3.4.5 WINDS

Subroutine WINDS copputes in a single pass the uind prefile speed
(sPp), and direction (DIR), from the time-dependent balloon positions
given by the tracking angles, AZ and EL, and altitude, HGP (computed by
PRD}, at the one-minute instants TIM. The algorithm is described in

Reference 1.

3.4.8 Added FORTRAN Functions

The FORTRAN function ADIR is included in BMET to provide wind
direction (azimuth) from the wind east-west and north-south components U
and V. ALOGl0 provides the logarithm to base ten of any real number,
FLOAT converts an integer to a real number, and ZCOS and ZSIN provide
the trigonometric functions cosine and sine for positive and negative

arguments,
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4.0 OPERATION OF UMET-]

The UMET-1 system consists of three units (Figure 1.0-1) most
conveniently shipped or stored in cartons designed with sufficient
protection against shock and damage. Properly wvacked, the printed
circuit boards may be left in place in the card cage for shipment and
storage, With reasonable handling, the system can be set up and oper-
ated with a minimum of training., The fqllowing gives a step-by-step
procedure for setting up and operating UMET-1, and explains the prompts
and displays presented on the video terminal during pre-and pest-launch

operation,.

4.1 Equipment Set Up

Upon unpacking the three units of UMET~], the printer and keyboard-
video terminal should be prepared for operation according to their
respective operator's manuals [4], [5]. Switch-settings for the termi-
nal should be verified according to Table 1.2-1, and the printer should
be loaded with continuous fan-fold paper.

Any packing materials inside the central unit should be removed,
printed-circuit boards re-secured in their proper pesitions according to
Table 2.1-1, and front panel switches turned off., Flat cable €3 from
the front panel inside the central unit, should be connected to edge
connector P2 on the Input Board (note the white painted mark keying the
front side of the cable connector). TFront panel connections of cable C3
include the real-time data jack ("DATA IN"), paper tape reader head, and

its switch ("ON, PCAL READER").
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Connect flat cable €2 (printer cable) to edge connector P4 on the
CPU Board (note the slot kev between contacts 7 and 9). Connect the
other end of cable C2 to the edge connector at the rear of the printer,
again taking note of the slot key.

Connect £lat cable Cl (the keyboard-video terminal zable) to the
edge connector P2 on the CPU Board (assure that connector pins (contact
numbers) correspond, with contact numbers (#1, #2, #3, ...) increasing
from left to right on the CPU Board). Connect the other end of cable Cl
to the "D-type" connector (P3, RS-232) on the terminzl.

Connect the uaits to 120 VAC power, and turn "ON" the power switch
on each unit, The red light at the "POWER" switch should indicate that

power is on, and the video screen should display the UMET-1 header:

UNIVERSITY OF UTAB

kkkkkkkhhkikikhkkihkhdhhskikkikikk [IMET~] *khkkdhhkhhhiiikdhhkivkihkiiiikiikiik

REAL TIME PROCESSING OF METEOROLOGICAL BALLOON SOUNDING DATA

Potentiometer R4 (Ref. Voltage Adjust) on the Input Board (Figure
C-4) adjusts the threshold of the input comparatnr (Ul). In some cases,
such as when the real-time data are played from an analeg instrumenta—
tion tape recorder or from other than the TRADAT system, it may be
necessary to adjust R4 according to the amplitude, bias, and quality of
the input veoltage. Such an adjustment is easily facilitated by monitor-
ing the input and output of comparator Ul using an oscilloscope. This
adjustment, if necessary, can be madée using any representative interval

of the input signal at the "DATA-IN" jack.
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Having proper output at comparator Ul, ready conditions at each of

the three units, and the "DATA-IN" jack disconnected, the UMET-1 is

ready for keyboard inputs associated with the RAWINSONDE sounding at

hand.

The following describes the operating procedure at the keyboard.

4,2 Operating Procedure

1.

Turn "ON" the power switch. The terminal immediately displays
a UMET-1 header and requests the following keyboard inputs in
turn:

Enter the "printer output code”, normally "1". (Press the "1"
key, then the "enter" key). Additional diagnostic information
can be printed after or during real-time data processing by
choosing "2" or "3" instead of "1, but the additional infor-
mation takes considerable time and paper, and is useful only
to one who is intimately familiar with the processing algo-
rithm. After the operator enters his choice, the printer
prints a UMET-1 header and labels the next following printout
"INPUT DATA".

Enter statien ID ("72" for NASA Wallops Flight Center).
(Scation IDs and geopotential heights are listed in Reference
1, Table 1).

Enter station geopotential height in meters ("4,0" for NASA
Wallops Flight Center at Meteorological Station, Bldg. X-85).
Enter zero azimuth,"0" for north, "1" for south. This is
determined by the tracking system used.

Enter launch month of the year, integer "1" to "12".
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10.
11.
12.
13.
14.

15,

16.
17.
18.

19.

20,

Enter launch day of the month, integer "1" to "31",

Enter launch year, two digit integer, e.g., "83",

Enter the meteorological temperature at the station (launch
site), {degrees centigrade).

Enter the local relative humidity at the station (%).

Enter the atmospheric pressure at the station (millibars).
Enter the local wind speed at the station (meters per second).
Enter the local wind direction at the station (degrees).

Enter sonde ID, limited to an integer less than 32000.

Enter "unadjusted reference ordinate"”, less than 100, to
nearest tenth. This is the ordinate corresponding to the
reference frequency at launch, when the recorder scale facter
(reference adjustment) is such that a 60 hertz input corre-
sponds to an ordinate of 30 (see [2}, p.l1). This value is
determined by measurements of sonde output before balloon
release.

Enter air temperature calibration (ordinate value correspond-
ing to 30 degrees centigrade).

Fnter relative humidity calibration (ordinate value corre-
sponding to =40 degrees C and 46 ordinates).

Enter air temperature ordinates at balloon release,

Enter relative humidity ordinates at balloon release.

Enter sonde type, normally "2" for the standard National
Weather Service sensors [temperature element ML-419, relative

humidity element ML-476 (carbon)].
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21.

22.

23,

24.

25.

26.

27,

Enter baroswitch contact numbers at burst, if known {(as when
processing recorded data). W¥o entry defaults to the maximum
value, 180, The printer then lists all of the above inputs,
Enter the choice: "1" if the baroswitch pressure calibration
table will be entered by punched paper tape, or "2" if by
keyboard.

Enter the PCAL table accordingly., If by punched paper tape:
place leading end of the tape ;n the reader head; properly
seat the tape and close the head, position the tape with at
least five rows of "all holes punched" (DELETES) preceding the
punched data. Turn "ON" the tape reader, and pull the tape
through from left to right at any speed but without reversing
the direction. After the tape is pulled completely through,

turn "OFF" the tape reader. The printer tabulates the pres~

sure calibration values read from the punched paper tape, the
"effective" baroswitch contact number at launch (te the near-
ast one~hundredth contact position), and the highest contact
number calibrated, The terminal then requests acceptance or
rejection of the pressure calibration table.

Enter acceptance, "1", or rejection, "2", of the PCAL table,
If rejected the terminal requests rapeat from step 23 zbove.
Enter the hour of launch, two~digit integer "1" to '"23",
Greenwich Meridian Time,

Enter minutes of launch time, two-digit integer "!" to "59",
Enter seconds of launch time, to the nearest tenth second.
The terminal offers the opportunity to re-enter the launch

time in case of launch delays.




28, Enter rejection ("2") of the entered launch time and repeat
from step 25 above (this allows last minute changes in the
launch time), or enter acceptance ("1") so UMET~]1 can begin
accepting input data, reading the time word, "“counting down"
to launch time, and, at launch, to begin to process the input
data, If a launch abort occurs after acceptance of the
entered launch time, UMET~]1 must be restarted (turned "OFF",
then "ON") to initiate a new soun&ing.

29. After acceptance of the entered launch time, plug in (at "DATA
IN") input data from the TRADAT or magnetic tape playback
system, No further action is necessary on the part of the
operator until balloon apogee. (Reliable operation requires
that no real-time data be applied to the DATA-IN jack until
acceptance of launch time in step #28 above. Software provi-
sion to automatically inhibit premature interrupts from the
real-time circuit, not completed at the termination of the
project, is a recommended future improvement,)

30. Enter "S" key {(upper case, shift, or alpha-lock S) to termi-
nate real-~time data processing. This normally should occur at
apogee (balloon burst), but may be used for any reason.

31. Turn "OFF" the power switch after the terminal displays "NOR-

MAL PROGRAM TERMINATION".

4.3 Description of Video Display Output

After acceptance of the launch time éntered by keyboard (4.2 step

28), the terminal displays '¥%* SET UP TO RECEIVE REAL TIME DATA *¥% "
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and real-time data is plugged in at the "DATA-IN" jack, the system
starts reading appropriate biphase signal (see Section 2.3.1). As the
time word in the data approaches balloon release time {entered in steps
25, 26, 27, Section 4.2 above), the terminal displays the time-to-go
(negotive values of elapsed time from launch) each second. After launch
time, the terminal displays the condensed points [2] as they are com—
puted, The index, elapsed time (time of occurrence in seconds after
launch), dwell time (duration of the con;ensed peint in seéonds), and
the mean frequency of the condensed point are displayed. The progress
of the processing is conveniently monitored by observing the condensed
points. The operator also may verify balloon burst and discern other
facts concerning so4u performance,

After each reference point is processed, the terminal displays the
progress of the automatic adjustment of the reference frequency thresh-
holds RFL and PFL {2}. Sonde frequencies above RFL are identified as
reference signal -- these above PFL are distinguished as high refer-
ence. Since sondes differ in reference frequency, and drift in fre-
quency during flight, UMET automatically adjusts RFL and PFL by "track-
ing" the sonde reference frequency. The display periodically shows the
received COND3 (current reference frequency), and the computed RFL and
PFL.

Occasionally, the balloonsonde "ices" and temporarily reverses its
ascent. An AMET (DECOM) algorithm treats such special cases but also
notes in the output the time and contact number at which each dip

occurred,
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At termination of real-time processing, the terminal rapidly dis-
plays intermediate information {(decommutation parameters for esch con-
densed point) which can be ignored under normal operation., This diag-
nostic information is printed, if desired, under printer options 2 and 3
(4.2, step 2). The display indicates "REAL TIME PROCESSING COMPLETE,"
and the terminating condition, e.g., "STOPPED BY THE OPERATOR."

Successful bank switching from AMET to BMET (Section 3.0) is sig-
naled by the terminal display: "AT THE START OF PRD." After a few
minutes of processing by BMET and subsequent printing of BMET output,

the terminal displays "NORMAL PROGRAM TERMINATION."
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5.0 CONCLUSIONS AND RECOMMENDATIONS

UMET-1 demonstrates the utility and practicality of a rather power-
ful, portable, on-site, veal-time data processing capability for meteo-
rological soundings. 4dditional effort, of course, would both improve
the existing system and extend its applicability. Examples for improve-
ment include the addition of the recommended real-time plotting feature
(see Section 1.1}, the installation of connectors at the rear panel of
the central unit for connecting cables to the printer and keyboard
terminal, and a more secure placement of the input cable C3 inside the
front panel of the ceantral unit. Correcting the address error in Sub-
routine OFF (Section 3,3.6) would eliminate the necessity of turning off
the paper tape reader head (Section 4.2, step 23) after use, and com-
pleting the implementation of software control of the real-time input
shift registers (Section 3,3,7) would eliminate the necessity of leaving
the "DATA-IN" jack disconnected during the preflight input procedure.
Further operational experience with the system will suggest additional
adjustments both in hardware and software.

Considersble optimization of the software is recommended in subse-
quent versions of UMET. ©Existing programs RAWINPROC and ECC-PRD were
adapted for UMET-l, deliberately with a minimum of software redesign.
As a result, though familiar relative to the earlier processors, the
system makes little use of advantages attending local, automated real-
time operation. Reference to "ordinates" both in the input and output
processes of AMET, and the "one-minute" condensation of data for BMET,
are examples of unnecessary vestiges of antiquated systems. The entire

preflight procedure can be considerably simplified,
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Optimization nevertheless should retain consistency with the pre-
ceding systems, or at least clearly address the impact on meteorological
statistics drawn fré's the new versus old processing systems, Of course,
an improved system should maintain adequate backup and monitoring provi-
sions to assure confidence and reliability. Real-time data should be
recorded routinely to facilitate post=flight playback and processing.
Automatic processing should accommodate available human assistance
through occasional "trouble spots" in tge data, particularly during
reprocessing when "foresight" is provided from preceding passes of the
flight data through the processor.

The UMET concept applies to other meteorological sounding systems,
including rocket meteorological systems. Though initial programming for
the DATASONDE has been done (Appendix 1), field-recorded flight data are
nzeded to complete the design of the associated firmware.

Redesign to rechargeable battery power would increase both utility

for remote operations, and immunity to power irregularities in general,
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APPENDIX A

Program Listings

Complete listings of MONITOR, AMET, and BMET are given below. The
subroutines of each are in alphabetic order. Also included in AMET is

COMMON, and in BMET is PRDCOM, the common memory between AMET and BMET.

o)



00001
00002
0003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023

00024
30025
00026
o0a27
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040

00041
00042

00043
00044
00045
00046
00047

UMET-1

F800
¥800
F802
F804
FBO6
F807
F8O3
F809
FBOA
F80C
FBOF
F811
F8l4
F8lé&
F818
F81B
F81D
F820
F822
F824
F827
F829

F82C
F82E
Fg3l
F833
F835
F838
F83E
F83D
FB3F
F842
FB44
F846
F848
F84B
F84E
F851
Fo00

F900
F902

F905
Fo07
F90A
F90C
FGOE

14
86
1F

12
12
12
86
B7
86
B?
Bé
1¢
8E
A7
8C
26
86
B7
86
B?

0c
7JE
ac
86
B7
BE
86
A7
8C
26
1c
86
B7
cC
FD
7E

1c
8E

E6
36
84
27
F7

FF
81
8B

03
ECl4
51
ECl4
00
FB
8000
80
DFFF
F9
il
£002
JE
DFFD

FB
0050
FB
38
EOQ3
4000
00
80
E00D
F9
]
7E
DFFD
F900
DFFE
0150

FB
FAQO

80
ECl4
92
F9
EC15

MONITOR

AGAIN

BOZO

DOG
PRINTI

oPT
LRG
ORCC
LDA
TFR
NOP
NoP
NOP
NOP
LDA
STA
LPA
STA
LDA
ANDCC
LDX
STA
CMPX
BNE
LDA
STA
LDA
STA

ANDCC
JMp
ANDCC
LDA
STA
LDX
LDA
STA
oMPX
BNE
ANDCC
LDA
STA
LDD
STD
JMP
ORG

ANDCC
LDX

LDB
LDA
ANDA
BEQ
STB

L
$F800
#SFF
#581
A,DP

#503
SEC14
#551
$ECl4
#500
#SFB
#58,
X+
#S$DFFF
AGAIN
#530
$E003
#S7E
SDFFD

#STB
$0050
#5FB
#5E8
$E003
#5A000
#3500

y X+
#SE000
BOZO
#3FB
#S7E
$DFFD
#5F900
$DFFE
$0150
$¥900

#SFB
#$FA00

y X+
SECi4
#302
PRINTI
$ECI5

AUGUST 1982

:disable TRQ interrupt
sload d::cuvt page
; register ..th $81 (?)

sreser the ACIA

¥

yeonfigure ACTA

i for 7 bits, no parity
;zero all RAM

: (locations

; $8000-$DFFF)

iselect Bank A (AMET)

iset up "pseudo—interrupt

; vector" jump
instruction

;start AMET

:salect Bank B (BMET)
;zero RAM
; from $AQ00 to SDFFF

;cause IRQ interrupts
;to trigger
;3ystem Error Message

;start BMET
+SYSTEM ERROR MESSAGE
ROUTINE

1X reg = loc, of lst
char,

;jget a charaeter, iner. X
iloop until terminal

: is free.

;send char. to terminal

s ‘o 4



00048
00049
009250

00051

00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00a77
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
000838
00089
00090
00091
00092
00093
00094

00095
00036
00097

Foll
F213
F916

F918

F91B
F91cC
FAQO
FAOQO
FAQSL
FAO5
FAOs
FAO7
FAOB
FADQ9
FAQA
FACB
FAQC
FAQD
FAQE
FAQF
FAlQ
Fall
FAl2
FAl3
FAlS
FAl7
FAl9
FAlB
FALD
FALF
FAZl
FA23
FA25
FA27
FA29
FA2B
FA2D
FAZF
FA3l
FA33
FA35
Fa37
FFF2
FFF2
FFF4
FFF6
FFF8

FFFA
FFFC
FFFE

1C
8c
27

7E

12
3B

F§8
FA3?
03

F905

BABOON

0D0A
2A
2A
24
24
20
57
41
52
4E
49
4E
47
20
53
59
5354
454D
2049
4E54
4552
5255
5054
2045
5252
4F52
204F
4153
204F
4343
5552
4544
2024
2A24
2A2A

F900
F900
F300
DFFD

F200
F900
F800

ANDCC
CMPX
BEQ

JMP

NOP
RTL
ORF
FDB
FCB
FCB
FCB
FCB
FCb
FCB
FCB
FCB
FCB
FCB
FCB
FCB
FCB
FCB
FCB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
FuB
FDB
FDB
FDB
FDB
FDB
FDB
FDB
ORG
FDB
FDB
FDB
FDB

FDB
FDB
FDB

#SFB
#5FA37 ;reached end of message?
BABOON ;if so, go to return

(BABOON)

DoG ;1f not, get next
char, (DOG)
;jreturn from interrupt

S$FAQQ -

$ODOA,50A0A

§2A ; n

$24 P o*

$2A il

$24 - R

$20 H

$57 W

$41 s A

§52 y R

$4E ;) N

549 i I

$S4E s N

547 ; G

§20 ;

$53 ; 8

559 1 Y

$5354 ; ST

$454D ; EM

$2049 ; I

S4ES54L 3 NT

$4552 ; ER

$5255 3y RU

$5054 ; PT

52045 ; E

$5252 ; RR

S4F52 ; OR

$204F ; H

$4153 : AS

5204F ; 0

$4343 ; CC

$5552 ; UR

54544 ; ED

5202A 7 *

52A2A R

§2A24 ;

$FFF2 ;interrupt vectors:

SF900 ;SW3, to System Error Msg.
$F900 ;SW2, to System Error Msg.
$¥900 ;FIRQ,to System Error Msg.

$DFFD ;IRQ,to pseudo-interrupt
vector

$F900 ;5Wi, to System Error Msg.
$F900 ;NMI, to System Error Msg.

$F800 RESET, te Monitor



FAGE

0go0l
oond
0003
0no4
000s
0006
0067
oooe
o009
Q010
0c1i
0912
0913
0014
0015
anié
0z
0018
001%
0020
guz21
agz
gu23
0024
002S
04Za
0027
goza
naze
0030
031
0032
0033
eo034
0039
003¢&
Goz7
tozs
oz
Fu40
24041
oAz
1043
G044
0u4s
0c4é
0947
0048
6049
005D
0081
1052
0083
0054
0055
0054
0057
0-0SE

ng !‘ P
T G :
001 ADVANCE .SA:1 UMET=-1 15 DEC 1982

SUERQOUTINE ADVANLC (JJ,TSTOF, TLANCH, TGHDAQR . MASH)
X
ARXEXXKEEARERENKEXKEEEXRNERXNAKE COMMON ELOCK EXRXABRKKEKMMAENEXSXERXXXXAEL LN s
x
INCLUDE ‘COMMON.SA’
|
IIIIIIIII!!IIIIIIll!ll'ﬂl!lll#ll"!xl"lllIII;IIlllll‘l'lll!llxl!‘l'lll!ll
c
c ADVANCE, 5 NEW RAW DATA fOINTS.
X
c
MASI=0
[
bo 2 JI=1,5
WI= JT+5
TIMEC(JIY=TIME(JS)
FREQG(JT)=FREQ(JS)
AZ(JTY=AZ (IS
EL(JIN=EL{JE)
2 CONTINUE
x
BEKK HANDLE REAL TINRE DATA  JOKK KN E N KK X KKK K W 0N R 3 0 200 0 3K 000 026 3 008 30 8 o
4887 D0 3 J=64,10
3223 IF(TIFLAG .GT. 0)GOTO 3224
CallL STOFER
IF(ISTPER .NE. 1)60TE 3223 jIF STOP IS HIT ISTRFER=1
MASH=4
RETURN
3224 INTMSH=1
IF(IBOT LGE. L1S50YIR0T=0 (IECGT FOINTS TO DLDEST NOT YET FROCESSED FPOI
IDUM=IEQT=11
IEOT=TIEQT+1 +THE IDATA ARRAY IS ONLY 7% POINTS LONG
IFLAG=IFLAG~1
DUHMKY=IDATA(IDUM+?
DUMMY 1=10ATA{IDUM+10)
FREQ(J)=(DUMMYx1000)+DUMMY1
DUMMY=IDATA(IDUM+6)
DUMMY 1=TDATA(IDUM+E)
EL(I)=DUMMY L+ (DUMMY= . 01)
DUMMY=IDATA(IRUM+B )
CUMMY1=IDATA(IDUM+7)
AZ G =DUMMY 1+ (DUMMY* . 01)
DUMMYsIDATA(IDUM+4)
DURMY1=TIDATA(IDUM+3)
SECS=DUMMY1+(DUMMYX, 1)
DUMMY=1DATA(IDUM+Z)
AMINU=DUMMY®&0 . +SECS
HOURS=(IDATA{IDLM+1) %3400,
TIME(J)=HOURS+AMINU-TLANCH {TIME IS IN SECONDS FROM LAUNCH
IF(INTMSH +ER. 1)GQTO 444
CALL GETECK
/44 INTMEH=0
IFCTIME(JY LT, TIME(J=-1))GOTOD S
DURHY=TIME(J-1}+40.
IF(TIME(J)Y .&GT, DUMMYIGOTD %
x
xxxaxxxwwxs REAL TIME DATA NOW IN FROGRAM MIOOKENXEKLEXTAINK
2204 IF(EL(J)Y JGE. #0.0) EL(J)=.1



FAGE

00sSe
0040
1N1K=8
0062
00&3
00a&4
[LRtY-37
0os&é
0647
0gsn
0059
0070
0071
0072
0073
ae74
0u7s
0074
0e77
0078
0p79
onetd
681
0082
0083
o084
0485
0o8s
6037
09083
0089
0050
0p?1
ooz
0093
0094
0095
0096
Doe7
ooes
0697

002

a

3

x
x
»
o1

Comtooveme o e
R R RCUUNR 1

OF PLCR QUALITY

ADVANCE .SAl1 UMET-1 15 DEC 1982

IF(EL(J) .LT. B.1)EL{S)=.1

IF(AZ(IY LGE., 3860.0) AZ(J)=.1

IF(AZ{J) LT, 0.10AZ0J)=e

IF(FREQ(J) LT, 1.0) GOTO S +REAL DaTA IS SOMETIMES 0.0
FREQ{J)=1/(FREQ(J)*,.000001) +DATA COMES IN IN USEC

IF(FREQ(J) .LT. 4.8 .OR. FREG(J} .GT. 200.)G0 TO §
GO T0 3

J=d~1

CONTINUE

IF(TIMEC 9) GT. TSTOF) GOTO 100

INCREMENT TAELE AND ENTER GMD ANGLES

IF(TIME(4) .LT. YL(1,LISTY) GO TO 53
IF(TIME(4)} JLT. TGMDAQ) GO TO 52

EEXEAREN AR E X kEx CALL ANGLE % 0 % 5 0% 30 000 0000000 0 NOX XX X X X

L]

r

CALL ANGLE
VL(ZLISTY=AZ(S)
VL(3,LIST)=EL(S)
LIST=LIST+1
IF(LIST .GE. 12C)GOTO 128 VL TABLE IS FULL
VL1, LISTI=VL(1,LIST-1)+DLIST
GO 70 =1
CONTINUE
RETURN

CONTINUE
END OF DATA

MaSH=2
RETURN
MASH=1
RETURN

MASK =3
RETURN
END

\Y



FaGE

a0t
G002
opp
non4
0005
00ué
peaez
a008
nine
ngLo
aoilt
poiz
4013
ngi4
Ba1s
001é
0017
piig
j019
nozo
na21
goaz
4423
0oz4
R Ui
Hp2s
0027
0028
002%
030
0031
0032
8033
6034
Be3s
G036
0037
003&
003w
2040
pe4l
0042
0043
0044
084S
0046
047
0048
0049
0050
8051
eo52
0053
0054
00535
0054
0gs?
0pae

0

¥

01

P T e
L RTRD PLGRCE B |

ANGLE +SAll UMET-1 15 DEC 1982

SUEFOUTINE ANGLE

BAER KM E AR KA RN AKX A XXX XX XCOMMON  EL D T I 0000 MK K 5.5 8 K XX

INCLUDE ‘COMMON.SA”

AR XA EENE SRR EEEF AKX KK XX NN IS X W% 00K 0000 K K 2 20 25 200000 O 30000 30 0 0 X X

¥
x
x

11

12

10

13

14

DIMENSTION NIAZ(10),NIEL(10),1AZC10),IELCL0)
INITIALIZE AND QUANTIZE

PO 1l K=1,1¢0

NTAZ (D=0 .
NIEL (K)Y=0
IAZPI=AZ(KI+0.5
TEL{R)=EL(K)}+D.5
CONTINUE

COUNT FOR DISTRIBUTION

DO 10 K=1,9
LL=11-¥
00 17 L=1,LL
IF(TAZ(LL) .EG. IAZIL)) NIAZ(LL)=NIAZ(LL)>+1
IF(IELC(LE) LER. IELC(L)) NIEL(LL)=NIEL(LL)+1
CONTINUE
CONTINUE

CETERMINE MODE INTERVAL

KMA=1

KHE=1

D0 13 K=2,11

IF(NIAZ(H) 6T, NIAZ(KMA)) KMA=K
IF(NIEL(K) .BT. NIEL(KME)) KHE=H
CONTINUE

COMFUTE MEAM 1N MODE INTERVAL

SUMA=D,
NSUMA=0

DO 14 K=1,10

IDUMSTAZ (K)~TAZ (KMA)
IDUML=AES{IDUM)

IF (IDUML .BT, 2) GOTG 14
SUHA=SUMA+AZ (K)

NEUMA=NSUMA+1

CONTINUE

SUME=0,

NSUME=D

DO 15 K=1,190

IF(IEL(K) .NE, IEL(KME)) GG TO 15
SUME=SUME+EL (K)

NSUME=NSUME+1

CONTINUE

QUTFUT



Clizidie vaoil i
OF PCGOR QuUALTY
FAGE 002 ANGLE  .SAl1 UMET-1 15 DEC 1982
0059 DUMMY = NSUMA I THIS CHANGES AN INTEGER DATA TO FLOATING POIH
0060 DUMMY1= NSUME
Dos1 AZ(S)I=SUNA/DURHY
BO&2 EL (S )=SUME/DUMHY
0063 RETURN

00&4 END



FAGE 001 COMMON .S8A31 LUMET -1 1% DEC 1982

COMMON
CONMMON
COnMON
COMMON
COMMON
COMMON
COMMON
COMARON
COMHON
COMMON

IFLAG,JUNK(7),ISTFER, IXXX, INTHSK, IRAM(10),ITOF, IEOT ;FOR REAL TIME
IDATACEIS00) VL7 ,120),SECS, DUMMY ,DUHMYL, IDUNMM, TDUMML , AKINUG
IDSTAT,IDSOND, IHONTH,IDAY, IYEAR ,HEIGHT,FFO0,FTEMFD
FR0O,RECTF,CALRH,ICREN,CERST ,NCDS, I0UT,VSFC,D5FC +FASS TO FRD
SURT,SuURH,IAZU,T1,I2,7S3 +FASS DATA TQ FRD
LIST,DLIST,SIGMAX,SIGMIN,HGATE »IN,SIGLEV ,NSUM,FSUM
TERST,IOIN,ITYFE

AZC(102,EL(10),TIME(210),FREG(10),V2(7)
TICOND(Z,?00),COND(3,700),THAN(4) ,ICHAN(4E)

FCAL(1IBO) ,TEST(1D)

O )



FAGE

0001
pog:
0003
0004
0005
0004
0007
0008
nogs
0011
0011
0012
0013
Do14
0015
0014
0017
0g18
0019
0020
G021
opaz
0023
00249
0025
gn2é
0027
6o0zg
134
8030
0031
0032
0033
0034
0035
0034
0037
0033
0039
fo<0
0041
0042
6043
noa4
npas
0G4
0047
0648
0049
£aso
U031
9052
0053
0054
00ES
[T
0057
6058

cREEmiL TR

OF POCR Ouaiily
(1113 DECOM «5AL UMET=-1 15 DEC 1982
C SUEBRDUTINE DECOM DECOM DECOM DECDOM

© SUEROUTINE DECOM(JH,TNOH,DSL,FHUM,ICRY,RFL,FPFL,IDG)
:x:-xu:-:xx-x:x:x:xxlx- COMMON  EL DT 00 R0 000000 004000000000 0000 O 0 X

. INCLUDE ‘COMMON.SA’

:lllllll"lll AEEEXXNERE XX SRR AN KA KA N AN KK RN N AN N KNI
- DIMENSION DWELT(10), TDWELT(10), SDRELT(1()

x
C .
C
c INITIALIZE DECOM
c
IF(J¥ .GT. 1)GOTO S
DRFFL=2.0
RFSUM=0.0
RTSUM=0.0
TR=0.0
AMLT=100.0
MLT=100
GTEMF=49,0
TSL=0.0
ESL=0.0
TR1=0.0
INCH=0
JHR=0
NOH=0
JKF=0
ICH=0
JHRE1=0
Mi=1
ICR=D
KEDSS=0
NATH=0
x
x
x
c CONTACT NRE., ICR, ETC., ARE ALL MULTIPLIED EBY MLT
C IN SUBROUTINE DECOM ONLY.
C ICONDC(Z, » IS NOT MULTIFLIED EY MLT. ALSD IN UMET, THE
c OLD VALUES REVISED IN EACK ASSIGNING (USING
C i000X SHIFT, ETC.)YARE DELETED EECAUSE INTEGERS ARE
[ LIMITED TOD IZxx15 IE 32H.
x
) CONTINUE
IF(NXTF LEQ. DINXTF = 30xMLT .
x
c REJECT SHORT DWELLS
x .
IF(COND(Z,JH) .GT, t.9)GD TO B
ICOND(L, JK) = B
GO T <00
C
=] T = CONDC(L,JK) +ELAFEED TIME TO LEADING EDGE
DHELL = COND(Z,JK) PDWELL TIME



FAGE

0057
0040
00é1
0042
0043
0064
0045
00é6
0047
8048
8049
0070
6071
0072
0073
np74
Qo7s
8076
077

o2

L Sl I

i’8

179

6076

0079
0080
poel
no@2
0083
nos4
oe8s
0084
0087
0088
L iE=
0090
0091
g9z
0073
g094
0095
00%&
6097
goes
Boyy
0100
0101
p102
0103
8104
010%
0104
0107
0168
0109
0110
0111
0112
0113
0114
DitS
0114

LS I NN

g

2210
781

783

LEw R

DECOM

RS
SRET N SV

«5A1 UMET-1

COND{3,JdR) PVALUE (FREQ)

TE: = T + DHELL/Z.

IF(D .GT. RFLIGD TO 2200
PROCESS -A-

IF(TERST «6T. 1.E20)G0 TG 1D

IF(ML .LT. 0)GO TO 179

ICR1 = ICK

SLOF1 = SLOFE ‘

JHR1 = JHR

TR1 = Tk

H1 =1

KROSS = 0

GO To 78

IFCINCH ,NE. 2)GQ TO 78 He 3

IF(UKR JEG. 0)G0D TO 782

GC 7O 400

FORWARD-ASSIGN EETWEEN REFERENCES

TEMFERATURE GATE

CONTINUE

TF = DSL + ESL »(TE = TSL)
GUMMY =D-TF

IF (DUMMY .GT. 0.0) GOTD 2200

CUHMY = DUMMYX(-1)
IF (DUMMY .GT. GTEMFIGD TO 783

A TEHFERATURE DATUM

ESL1 = ESL

ESL = .B=%ESL + .2x(D-0SL)/(TE~TSL)
DUHMY = ESL-ESL1

IF (DUMMY .GT.0.0) GOTD 2210
DUMMY = DUMMYX(-1)

IF (DUMMY .GT. .2)ESL = ESL1
DSL = .8xpSt + .2xD

TEL = TR

ICONDCL,Ji) = 1

INCH = 1

GO0 TO @60

1)6G 70 784 $1783
0)GD TO 78GC

IF(NOH .EQ.
IF(JHR .EQ.

1% DEC 1982

ASSURE DWELL SWCEEEDING THE REFERENCE IS A TEMFERATURE.

IF(T ,6T7. TR + .BxXSLOFEXCE TO 78%

TESTDRE TEMFERATURE FREGUENCY GATE

)
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FAGE 003 ODECOM  .SA:1 UMET~1 15 DEC 1982
0117 =

0118 7831 ESL = 0.0

0119 KKDSS = 1

0120 G0 T0 781

0121

0122 784 IF(INCH .EG, 2)G0 TO 7831

0123 ICOND(1,JK) = 7

0124 INCH = S

012% GO TD 960

0124

0127 C FROCESS THIS NON-REFERENCE, NON-TEMPERATURE
0128 =

0129 785 CONTINUE .

0130 IF(INGH .NE. 1) GO TO 788

0131 =

0132 € A CONTACT SKITCH FOINT
0123 =

0134 IF(ICM .NE. 0) GO TO 7Bé

0135 =

9136 C FIRST CONTACT SWITCH FOINT
0137 «

n1z8 IDUMMY=ICR1/MLT

0139 ICH = (IDUMMY+1)EMLT

2140 IDUMMY = ICM-ICR1

0141 DUMMY = IDUMHY

0147 SLOFZ = AMLTET/DUMMY

G143 GO TO 787

0144

0145 786 IDC = (T~T2)/SLOFZ + .S

0146 IDC = IDCAMLT

0147 IF(IDC .LT. MLTIGO TO 789

0148 IDUMMY = ICR1/(SXMLT)

0149 IDUMM1 = IDUMMYXS+S

0150 IF(ICM+IDC LT.IDUMMIXNLTIGO TO 7861
0151 TCOND(1,JH) = &

0152 HROSS = 1

0153 INCH = 5

0154 £O TO 900

0155 x

0156 7841 CONTINUE

0157 ICH = ICM + IDC

015 SLOFZ = AMLTX({T-T2)/IDC

8159 787  ICONR(2,J¥) = ICM/MLT 3787

0160 T2 = 7

0141 C AN HUMIDITY DATUM

0162 =

0163 788 ICOND(1,JK) = 4

0144 INCK = 4

0165 FHUM = D

D1éé co TO 700

pLar

0168 C EARLY CONTACT, FOSSIELE EALLOON DIF
0149

0170 789 M1 = 0

0171 ICOND(L1,dHY = §

6172 INCH = §

0173 GO TO 900

8174 x

(4



FAGE

0175
0174
0177
0178
0179
gigo
0181
8182
0183
t1d4
0185
niss
0187
0188
0189
n1en
01791
0192
0193
0174
0193
0174
1197
1198
0199
0z00
0201
pzo2
0203
0204
0265
0204
0207
gzo8
0209
gz1i0
pz211
0212
0213
6214
015
0214
0z17
021
0217
0220
0221

pza22

8223
0224
0zz

g22s6
0227
uz22

0229
0230
0221
0232

004 DECON SAlL UHET=~1 1% DEC 1982

LEsEsE Wel

40

L g

&1

&4

22

0

i

n

q

}

FROCESS -E—

FPROCESS THE FRECEDING REFERENCE
CHECK FOR EBURST AND EACK-ASSIGN AS AFFROFRIATE.

COND (3, JKR? RFSUM/RTSUM

COND (2, JHR) RTSUM

TR = CONDCL,JHR)

IFC(ICR NE, D)GO TO 410
FIRST REFERENCE

ICRE = 1R/90. + ,9
ICRE1 = ICRLI/Z(S=MLT)
IF(ICRE .EGQ. O0}ICRE=1
ICR=(ICREI+ICREIRSXMLT
IDUMMY=ICKk-ICR1
DUMMY = TIDUMMY
SLOFE = AMLTETR/DUMMY
ICR1I = ICR
SL.OF1 = LLIFE
M1 =10
JNSTRT = 0
GG TO 444

M=1
=0

IF(M GT. 1) M1 = M

MN = MN + 1

ICR = ICR1 + MxHLT

IF (ICR1 .L7. {135 - (M = 1)xTIxMLTIICR=ICRI+SxMLTXM

IDUMMY = ICR-ICR1

DUMHY = IDUMMY tCHANGES INTEGER TO REAL #

SLOFE = AMLTX(TR-TR1) /DUMMY

M = SLOFE/SLOFL + 0.3

IF(H .GT. 13G0 TO 520

IF(H EQ. 1260 TO 444

M = 0 INTERFRETED AS EALLOON DIF, BARGEWITCH REVERSAL,

SUCH AN EARLY REFERENCE IS IGNORED FOR FRESSURE

IDUMMY = ICR/MLY

DUMMY = TR/&60

WRITE(IQUT,944)IDUMMY ,DUMMY

FORMAT(1X,"CHECK FOR EALLOON DIF AFTER CONTaALT -,I3,
' NEAR’,FS.1,  MINUTES.’)

INCH =

H1 = -1

ICR = ICR1

ELOFE = SLOF1

GO TO 180

CONTINUE
DUMHMY = SLOFE/SLOF1-1 )
IF (DUMMY .GT. 0.0) GOTO 2220 ;TAKE AESDLUTE VALUE OF DumMMY
DUNMY = ODUMMY®(-1)
IF(MN (L.. 1 +AND. DUMHY .LT, +3)MN=-1
IF(MN NE. -1 .OR. M1 .NE. 0G0 TO 645
Ml =
DUMMY = TRi/&0.0

o)
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FAGE 005 DECOM SALE UMET -1 15 DEC 1¥82
9233 DUMMY! = Tk/40.0
0234 WRITEC(IOUT,6450) DUMMY,DUMMYL
0235 4450 FORMAT(* EARLY CONTACT FOUND IS FALSE EECAUSE NO’,
0236 & * BALLOON DIF EETWEEN *,F46.2,” AND ’,F&.2,’ MINUTES.-’
0237 & o’ HWILL BACK-ASSIGN! ‘)
0238 445 ICOND(2,JHR) = TCR/MLT ;645
0239 ICM = ICR
0240 GTSK = 0.1 = SLOPE
0241 HUMCY = 0.25 = SLODFE
0242 C
0243 C SET “NO HUMIDITY’ FLAG AEDQVE CONTACT NUMEER 135
0244 =
L IF(NDH EQ. 1)GO0 YD S0 .,
| Y IF (ICR .L.T. 13°»MLT) GO TO 120
o247 NDH=1
p2423 TNOH = TR
0247 CTEMF = 4,
0250 =
n2s1 € ADVANCE DWELT ARRAY,AND TEST FOR BURST
0252 x
0253 S0 IXIF (TR .LT. 3000.) GO TO S5
0254 Do S2 IS = 1,9
0255 IDUMHY = 311-I5
0254 IDtMML1= 10-IS
0237 DRELT(IDUMMY) = DWELT{IDUMM])
(13l SDHELT (TDUMMY) = SDWELT(IDUMM1)
0259 52 TOWELT{IDUMMY} = TDWELT(IDUMMI)
o2én DUELT(1) = SLOPE
0261 SDWELT(1) = 0.0
0262 DD 51 ISS = 1,4
0243 1 SDWELT(1) = SDWHELT(1} + DHELT(ISS)
02464 SDWELT(1) = SDWELT(1) / 4.0
02565 TOWELT(1) = TR
0246 C WRITE(IDUT,?S51) TDWELT
0267 C WRITE(IOUT,951) DHELT
0248 C WRITE(IDUT,?51) SDWELT
0269 C 951 FORMAT( 1X,10F12.1)
g270 IDUMMY = CERSY $ TRUNCATES JE XX.X=XX
0271 IF (ICR LT, IDUMMYRMLTIGD TO %54
p272 DUMMY=TIDUMMY tBACK TO REAL (XX.D)
6273 TERST = TR + (CERST~OUMMY)xSLOFE
0274 GO To Sé¢
0275 5S4 CONTINUE
0274 ICRST = 0
0277 00D €3 I5 = 1,3 )
B278 ©3 IF(DMWELT!.IS) ,GT. 1%.0 .AND, SDWELT(IS) (LT. SDHELT{(IS+1)} .AND.
0279 & SDWELT(IS+3) .GT, 70.0) IEBRST = IERST + 1
6280 IF(IBRST .LT. 3 JOR. TR .LT. 4000.) GO TO S35
0281 x
0282 ¢ BURST CONDITIONS ENCOUNTERED
0283 x
0284 TBRST = TDWELT(®)
028S Sé TEM = TERST / 40.
0288 RRITE(IDUT,?S0) T2M,IERC!
0zZ87 PS0 FORMATC(tr, "EUKsY AT, Tdal, © MINUTES. IBRST =-, Ii
pRa. B4 THINTINRUL )
0w~ 170 IHICLIN(Z,JER: +GT. PFLIGO TO 130
Lo



FRGE

p291
pze
0I%3
noisa
0395
0294
2oz
iy8
iy
U200
ol
B302
83403
o304
0305
0304
0307
0308
0309
8310
gais
0212
b2iz
G314
0315
0316
0317
0318
t31%
0320
0321
0322
0323
0529
032%
0324
6327
032.
329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0344
0341
0342
0343
D344
0349%
2344
03487
0346

ono

f )

13
1121

xn OO0

ie0

181

A

QECOM «SAl1 UHET-3 1. OEC 4982

wm=e~ ADJUST REFERENCE THRESHHOLDE

WAZTE(IQUT, 8700034, JKR) ,RFL,FEL
FORMAY ("LOND2* ,FB.3.¢ RFL",FE.3," FFL',FB.2)
EfL = 0.6 % RFL + 0.4 ¥ (CONGI(T,dnN=30.9)
FFL = .46 » ¥IL + 0.4 x (RUL4DEPFL+10,0)
GO TO 164

FROCESS THIS HIGH RCFERENCE

DRFFL = C.& x DRFFL + 0.4 % (COND(3,JKR)-RFL-10.0)%,5
ICOND(3+JRR)Y = 3

IF(IKHF JEG. 0)C0 TO 131 .
CORRECT NXTF WHEN APPARENT THAT A HIGH REF. (F) PT. WAS HMISSED

TF12 = 15.%SLOPE

IF (NXTF ,0T. 135=MLT) TP1Z = S.XSLOFE
IDUMKY=1SaMLT
TF (NXTF.LT . 1355HLT AND . (T=TF1) 6T, (1, 5XTF12) ,AND,
MOD(ICK,IDUMMY).EQ. € .AND.ICR.LE.135xMLTINXTE=ICR
DUMMY=T-TF1-2,RTP12

IF (DUMMY .GT. 0.0) &OTO 2230

DUMMY =DUMMYX(-1)

IF (NXTF .LT. 13SsMLT ,AND. DUMMY .LT. .S5TF12 .AND.
ICR .NE, NXTF) RXTP = NXTP + 15EMLT

IDUMMY = SxMLT _
IF (NITP LGT. 13SxMLT JAND. (T=TP1) .GT. (1.8%TF12) .aND. HOD(
ICR,IDUMMY) JER. 0 .AND. ICR .GT. NXTF) NXTF = ICR
IF (NXTF .GT. 13SxMLT .AND. DUMMY ,LT. ,SxTPi2

«AND. ICK NE. NXTF) NXTF = NXTF + SxuLT

IF (IR LER. NXTPIGD TO 132
WRITE(IOUT,113121CR,NXTF
FORMAT (- CONTACY WUMEBER -,I8,¢ NOT EQUAL TO NXTF -,I8)

NXTF = NXTF + SWMLT
IF  (ICK.LT.135¥MLT) NXTP = NXTF + 10XMLT
11 = TR
JKF = JKR
BACH~ASSICN
DECOMMUTATE TENFERKATURE AND HUMIDITY UP TO THE CURRENT REFERENCE.

ASSURE DWELL. PRECEDING THIS REFERENCE IS A TEMFERATURE

CONTINUE

IF{NOH .EQ, 1)GD TO 178
IF{COND(1,JKR~Y) LT« TR - .OxSLDFEXGD TOD iB1
IF{ICOND(1,JHR-1) .EQ. 13C0 7D 181
TCOHDLL,,JKR-1) = 10 + ICOND(1,JKR~%)
ESL = 0. _ _
TS = COND(1,JdKR-1} + GOND(Z,JHKR-13/2.
DSL = COND(3,JKR~1)

KRDSS = §

IF(KROSS NE. 1)G0 TD 1BB

JNFIN = JHR~2

INCHN = 2

ESLN = ESL

=
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FAGE 007 DECOM +SA01 UMET-1 15 DEZ 1982
1347 TEL e = TSL

8350 LalN = DSL

0.5 TOLUM2=JINFIN~JNSTRT+1

8352 Do 1870 JN1=1,IDUNZ

n3s3 IR HFTN+ 1 =UN1

0354 x

0395 C SKIF REFERENCE AND REJECT FOINTS
02546 =

0257 MM = 20

02%8 IF(Ml LEG. 1) GO TO 182

0357 MM = 810

0340 GO TQ 184

0341 182 TN = CONDC(1,dN) .

03&2 DWELLN = COND(2Z,JN)

N343 DN = COND{(3,dN)

0364 TEMN = TN + DWELLN/2.

09383 T8 = (TN-TR1}/SLOFE

0346 NCT = TS + .3

0347 DUMMY = NCT

0348 T0 = DUMMYSLOFE + TRl

0349 TEN = DSLN + ESLN x (TEN-TSLN)

p3rx0 CUHMY = DN~-TFN

0371 IF (DUMMY .GT. 0.0) GOTO 2248

0372 DUMMY = DUMMY®(-1}

0373 2240 IF(NCT.NE.0.ANC.NCT.NE.1.AND,DUMMY.GT.GTEMF)
0374 & GOTO 183

0375 IF(TEN .GE. (TG-GTSW) G0 TO 183

03746 =

03?7 C A TEMFERATURE DATUM

N378 =

0379 1821 ICOND{1,JN) = 10 + ICOND(1,JN)

63840 ESLN1 = ESIN

0381 ESLN = (0.BxXESLN + 0,2x(DN - DSLNY/(TEN - TSLN)
D382 DUMMY = ESLN-ESLN1

0383 IF (DUMMY LGT. 0.08) GOTO 2250

0384 DUMMY = DUMMYX(-1}

0388 2250 IF(DUMMY .GT. ,2) ESLN = ESLN1

#3Bé DSLLN = .BxDSLN + ,2wDN

0387 TSLN = TEN

0z38 THCHN = 1

y339 CO T 1874

p370 C EACK-ASSIGN CHANNEL AND CONTACT NUMEERS
1291 x

8392 183 DUMMY = TN-TO

0393 DUMMY1= DN-TFN

0394 IF (DUMMY .GT. 0.0 GOTOD 22460

0399 DUMMY = DUMMY®X{(-1)}

0394 2260 IF (DUMMY1 .EBT. 0.0) GOTO® 2270

0397 DUMMY1=Di/MHY1w (-1}

0398 2270 IF(DUMMY.GE. GTSW .OR. DUMMY1 .LE.GTEMF)IGOTD 31B73
1309 IF(NCT .GE. & .0OR. NCT .LE. 0)GD VO 1873
0404 IF(ICONDCZ,IN+1)/1,EQ.ICOND{2,JKREL1}+NCTIEC TO 1873
0401 ICOND(Z,dN) = (T 000 (2, JHR1) + NCT

0407 x

0403 € AN HUMIDITY DATUM

0404 x

04935 ICONDCL1,JN) = 40 + ICONDC(1,dN?

0406 INCHN = 4



FAGE

0407
8408
o409
0410
0411
412
0413
0414
0415
0416
0417
0418
0419
0420
0421
0422
0423
0424
0425
0424
0427
04213
B42%
0430
0431
0432
0433
0434
0435
0434
6437
0438
0439
440
0441
na42
0443
0444
0445
0446
0447
n448
1449
6450
0451
n452
1453
0454
0453
0454
0457
0458
t459
0460
0461

008 OECOM «SA1 UMET-1 15 DEC 1982
GO TO 1874
=
1873 IF(ICONDC(1,JN) LEG, 1)G0 TO 1BZ21
184 TCOND(1,JN) = MM + ICOND(1,JN)
1874 JIF(ICOND(Z,JIN)/1000 LEQ. 0)ICOND(Z, N)=ICOND(Z,UN)+MMRI00 ;(1874)
18749 CONTINUE
1670 CONTINUE
x
[ WRAF-UF FROCESS -E-
x
182 TIF(M1 .LT. 0) GO TO 18%
ICR1 = ICR
SLOFS = SLOFE .
189 JHR1 = JKR
TR1 = TR
T2 = TR
SLOFZ = SLOFE
M1 =1
KKOSS = 0
JHSTRT = K + 1
GO 10 78
x
C STORE REFERENCE DATA
n
200 CONTINUE
IF(INCH LEQ. 0) GO TO 220
IF(INCH JEQ. 2sG0 7O 220
x
[ A CONTACT SWITCH FOINT
x
JIR = JK
RFSUHM = 0.0
RISUM = 0.0
x
c CUMULATION OF REFERENCE MEAN FREQUENCY
x
2280 RFSUM = RFSUM + D = DWELL
RTGUM = RTSUM + DWELL
ICOND(L, i)Y = 2
INCH = 2
*
090 IF(IDG JLE. Z2)RETURN 700
IF(MOD(ITENT,S0) ,EG. 0)NRITE({IOUT,9001)
ITCNT = ITCNT + 1
WRITE (TOUT,F060) (COND(I,JH) (I=1,3), (ICAND(T,JH) ,I=1,2) ,JK,
& INCH, NGH, RFL, DRFFL, YF, FHUM, ESL., SLOPE,KKOSS,M1
?001 FORMAT (' L1DECOM DUTFUT: ————— COND(TI,JK),I=1,3",
& ¢ ———=TCOND JEK INCH  NOH RFL",
-3 ‘ DRFFL TF FrUM ESL  SLOFPE HROSS M1‘)
?000 FORMAT(’ DECOM CUTPUT: *,3F7.1,5IS,4F7.1,F7.4,F7.2,274)

RETWRN
END

{9



2 EYTE?7 RHE

S BYTE4 RME

2 IRAM& RME

S IRAM? RME

r.—.--.r P
f*l“..q—;_. LR

OF POUR QJﬂHa’Y

001 GETECH .BAll UMET-1 1% DR 1982

OFT L.REL

OFT LLE=BD

NAM GETECK

IDNT GETECH

XDEF GETECK
x
beF 30 e d s st s Rt sttt et sd s s ittt ittt s ittt T e e et es:
THIS FROGRAM TS USED TO FORMAT THE DATA STORED IN EBYTES 1-10
DURING AN INTERRUFT.NORMAL OFERATION IS TO D0 THIS FORMAT
DURING THE INTERRUF, EBUT IF WE ARE ERINGING DATA INTO THE MAIN
FROGRAM WE DONT WANT TO START CHANGING THE DATA STACK OR FOINTERS.
TO SOLVE THE PROELEM A& FLAG IS S5ET THAY TELLS THE INTERRUFT NOT
TO FORMAT THE DATA. THEN AFTER THE DATA IS IN THE FOFRTRAN
FROGRAM IT SEES IF INTMSH {THE FLAG) HAS EEEN SET TD 2 BY
AN INTERRUF. IF S50 THIS FROGRAM IS CALLED.

W OM M OW O MWW M

CeCTY
IFLAG RME 2
EYTELID KHME 1
BEYTE? RME
EYTEB RME

EYTES RME
BYTES RME

EYTE3 RME
EYTEZ RME
EYTEl RME
EYTE1l RME
BEYTELIZ RME
BEYTEL3 RME

P g e b b pa s

BEYTEL1S RME
EYTE1L4 RME
TEMFX RME 2

INTHMEE RME 2
IRAML RME
IRAM2 RHE
IRAM3 RME
IRAM4 RHE
IfaMS RME

i
1
1
2 EYTELIS RME 1
1
1

IRAM7 RME
IrRAMA EHME

ICHSERNARANSNAR ARG

IRAM10 RHME 2

IToF RMe 2

IBEGT RME 2

IDATA RME 1504 tIRAM ARE STACKED INTO THE IDATA ARRY TD BE FROCESSED
EXXFERNEAXE XX XN EEEE S XX XN X

FROGRAM FOLLOWS

RAW DATA IS NOW STORED FROM EBYTEL-EYTELD
THIS HWAS DONE IN THE INTERUF.

L. I B

FORMAT THE DATA INTO INTERGER IN IRAM USING EYTE11-EYTE1ls



FAGE

9057
0040
0041
0042
D0&3
atlegq
0845
0044
cas”
1048
0049
0070
2071
0072
po73
0074
0075
0074
1N s
GN7E
t4a79
oosn
[{1iR=31
agez
no83
g4
po8sS
0ngé
ousr
Dot
nnijg
0a70
D07t
onw2
[N {hekc]
npaa
Qe
0A%a5
nyey
1098
onye
0100
0ini
0102
0103
0104
11485
010&
0107
0108
010%
p110
0111
0112
0113
4114
0119
J114

0u2 GETEECK .5a11 UMET-1

IRAM1=HOURS

IRAMZ=MIN

IRAM3=SEC

IRAM4=,.EEC

IRAMS=DEGREES OF EL
IrRAMEL=.DEGREES OF EL
IRAH7=DEGREES OF AZ
IRAMB=.DEGREES DF AZ
TRAMP=THOUSANDS FLACES IN
IRAM10=LOWEST 3 VALUES OF

MOMOBE M OMOE WM MW oM ow M

FSCT

GETECK FSHS X {1SAVE THE FORTRAN
* START EY FINDING
LDE: EYTELQ

LSRF

LSRE

STE BYTE1ll

LSRE

LSRE

LSRE

LSRE

LDA EBYTELL

ANDA #30F

5Ta BYTE11

LDA #%0A

MLUIL

abpit BYTELL

STD TIRAMl

x NOW DO MIN
LDA EYTELD

AHDA 4303

STh BYTEL11

LOA EYTESD

ASLA

BCC HNOCAR

I.ba EYTELL

L5LA

ORA #3201

8Ta BYTELZ

BREA LOWMIN
NOCcAR LCA EYTELL
LSLA

STa EBEYTELZ
LOWMIN LDA BEYTEY
A&NDa #3778

LSRA

LSRA

LSRA

STA EYTEL3

LDE BYTELIZ

LDA 2%0A

MuL

ADDE BYTEL13

87D IRAM2

x NOW PO SECONDS

S DEC 1982
AS SCRATCH FAD. THEY ARE STORED AS ¢FOLLOWS!

MET WORD
FET NORD (IR UFP TO 9990

X REGISTER
VaLUE OF HOURS



FAGE

6117
o118
011%
0120
0121
0122
0123
D124

nNi25

0124
0127
0128
D129
0130
0131
0132
0133
134
6135
0134
0137
6138
0137
014¢
o141
0142
0143
144
0145
0146
0147
ni48
0149
p1s0
G151
0152
01%:3
0154
0155
0154
0157
0158
115%
Nién
0141
D142
0143
D164
0163
D16
0147
D1é5
0149
0170
0171
0172
0173
0174

103 GETECH .SA:ll UMET=1

LDA EYTES

LSRA

LSRA

L5RA

LSRA

STa BEYTE1LL

LDE EVTE?

ANDE #%07

LDa #30A

MuL

ADDE EYTE1l

STD IRAM3

* NOW DO TENTHS OF SECONDS
LRE EYTES

ANDE: #$0F

i.DA #8000

STD IRAM4
x

x TIME WODRD DONE
] START ON EL WORD
LDa BEYTEZ

ANDA 44%0F

STa BYTE11

LDE EYTE?Z

ANDE #sFO0

LSRE

L.SRE

. LSRE

LSRE

LDA #30A

MUL

ADDE EBYTELL

STD IRAMS

x DO FART OF DEGREE EL
LDA EBEYTES

ANDA #30F

5Ta BYTE1l1

LDE EYTES

ANDE #%F0

L SRE:

LERE:

LSRE

LSRE

LDA #%0A

ML

ADDE EBYTE11l

STD IRAMS

x DONE WITH EL
x START ON AZ WORD
LDE EYTES

LSRE

LERE:

LSRE

LSRE

LDA #%44

MUL

STD EBEYTE13

LOE EYTES

1% DEC 1982



FAGE

0175
6176
0177
0178
0179
0180
6181
0182
0183
0184
0185
0186
0167
1188
g1y
6150
0191
6192
0193
0194
019g
0194
8197
0198
0159
0200
0201
iR
0203
01204
0205
0204
0207
0208
0209
0218
0711
0217
0713
0214
0215
0214
0217
0z18
07219
pzz

o622

02322
0223
0274
8225
0226
022

pzag
0229
0230
0231

0232

004 GETECK

ANDE: $30F
LDA #30A
MuL

ADDD EYTEL3
STDH EYTE13
LDA #8800
i.DE: BEYTE4
LSRE

LSRE

LSRE

LSRE:

#DPD BYTELS
57D IRAM7

LDA EBYTES
LSRA

LSRA

LSRA

LSkA

ST4 EBYTELL
LDE EYTES4
ANDE #$0F
LDA #30A
HMUL

ADDE EYTE1LL
§TD IRAMS

LDA BYTEZ
LSRA

LSRA

LSRA

LSRA

5TA BEYTE1LL
LDE BYTE3
ANDE: #30F
LDA #%0A
MUk

ADDE BYTELL
STD IRAMY
x

LDE EYTEZ
ANDE #S0F
LDA #3&64
MLUL

5TD EYTE13
LDE BYTEL
ANDE #$0F
STE BYTELL
{DE EBYTEL
LSRE

LSRE

LSRE

LSRE

LDA %A
MUk

4DDE BYTELL
ADDD EYTELZ

«SAl1

PR

petns eat £ i
QRILZ;E\:A‘J- I e e

OF POOR QUALSTY

UMET~1

.

NOW DO TENTHS OF DEGREE AZ

AZ WORD DONE
START ON MET HWORD

oD LAST DF MET WORD

15 DEC 19€2



FAGE

3233
0234
9235
0236
0237
0238
0239
0240
0241
0242
0243
044
0243
0244
0Z47
0248
0249
0258
0251
0252

0253

0254
0255
D254
[iprdsvd
nass
0259
0260
0261
G262
0263
0264
0245
0266
02&T
Za8
0267
D70
86271
0272
8273
g
075
0274
6277
8278
(| Debrd
0230
[13ad:z} 1
0282
0283
0284
62es
6284
0287
738
028%
6290

003 GETECK

STD IRAMLD

LoD ITOF
ADDC #8011
CHFD 4150
ENE ISTOF
LDD és0000

+SA%1 UMET~1 13 DEC 1982

DATA IS FORMATTED AS INTERGERS
NOH FORMATT INTO IDATA ARRY FOR USE IN MAIN
MET FROGRAM.

ISTOF STD ITOF

CHFD IEOT
EINE SETFLG
Lob IEDT
ADDD #3501
CHMFD #1150
EEQ ATTOF
STD IEOT
ERA SETFLG

ATTOF LDD 450000

STD IEOT

SETFLG LDD XITOF

CMFD IEQT
ELO WORMUFR
SueD IEOT
STD IFLAG
ERA STOR
WORKUF ADDD
sued IE0T
STh IFLAG

$150

STOR LDX TEMFX

LDD IRAML
STD , X++
LhDh IRAM2
STD X+
L.DD IRAM3
STD ,X++
LDD IRAMS
STD X+
LDD IRAME
STD ,X++
LDD IRAHSE
STD X+
LDD IRAM7
STD o X++
LDD TIRAMB
STD ,X++
LDD IRAM?
STD ,X++
LDD IRAMLD
STD ,X++
CMFX #$BCES
EHS LOOFX
STX TEMFX
ERA DONE

tHIGHEST ADDRESS OF DATA STACK

LOOFX LDX #s$B812F BOTTOM ADDRESS DF DATA STACK

8TX TEMFX



FAGE

0291
029z
02%3
0294
029S

006 GETECK

LDD #s00
57D ITOF
PONE FULS X
RTS
END

+SAll

UMET-1

fRESTORES FORTRAN X REGISTER

15 DEC 1982



PAGE 001 INTERF .SAll UMET-1 15 DEC 1982
0001 xINTERF SUBROUTINE INTERF

0007 =

0003 SUERDUTINE INTERF(JK,TNOH,ISTOF LCNTH)

0004 =

0005 XEXEXEREXREEXXEXXANNRAENNXXX COMMON ELOCK T el L L L r L DTy puugnyug gupnsigusm
20046 x

oeo? INCLUDE ‘COMMON.SA”

0008 x

D007 5NN 20 0K 000 00 G N 00 20K 20 30C 0 0K 200 300 2 206 20020 0 0K 0K 06 0K 000 000 K00 00N JOC 0K DO S 0 0K 0N NG I K
0010 €

ezl DIMENSION T1(7), T2(7) ,V1(7),mLOSS5(7)

012 x

§013 C TOLERAELE TIME INTERVALS BETHEEN SIGNAL DATA
0014 C ( Py Ry T, H

0015 =

p01& ALOSS(1)=0.0

0017 ALOSS(2)=0.0

onie ALOSS{2)=0.0

poLw ALOSS(4)y=200.0

onzo ALOSE(5)=4600.0

oot ALOSS(&)=100.0

§022 ALOSS(7)=100.0

guz3 x

pez4 HNTCT = 0

0025 I4 = 1

0024 IS =1

0027 Is =1

goze I7 = 1

Goavw po 1 I= 4,7

8030 VI<(I) = 0.

0031 1 T2(I) =-0.,1

0032 TLFCAL = 1.0E1Q

0033 x

034 x

0035 C DO EACH ROW (TIME) OF OUTFUT TABLE
0036 C

0037 Do 30 L = 1,LIST

0038 IF(VL(1,L) .GT. TERST) GO TO 47

0839 IF(VL{1,L) .GT. TLFCAL) &GO TO 42

0040 IF¢YL(L,L) .GT., COND(L,Ji)) GO TO 48

0gaL C

g4z C DO EACH CDLUMN ENTRY (VARIAELE) OF THE DUTFUT TAELE
0043 C

0044 C IF TL IS ERACHETED, INTERFOLATE
0045 Do 20 IV = 4,7

pu4s 10 IFC VL(1,L) LE. T2(IV) )Y GO TO 101

0047 x

3048 C ADVANCE BRACHKET BEFORE INTERFOLATING
1049 I =1IV -~ 3

eusH Go To ¢ 11, 12, 13, 194 , IJ

09Z1 =

posS2 x NEXT FRESSURE PAIRS

0053 =

604 11 DO 111 I = I4,900

0053 IF(I .GT. JK OR. COND(1,IY .GT. TERST: GO TO 101
005é IF (ICOND(2.,1) .GT. KNTCT .AND. ICDND(1,I) .LT. S GO TO 112
10597 IF(ICOND(2,I) .GE. LENTHK) GO TO 100

go0sE 111 CONTINUE

R J



FAGE 002

085?
Dasn
0061
0062
0043
0064
pO&S
DD&é

0067 x
0048 x
00469 X

0076
to71
0072
0073
0474
8075
0a7é
6077
o8
gove
gogd
ooal
gog2
goB3
0084
0885
(IET)
1087
poga
goag
0690
0091
0092
[iEtR 4]
oov4
0095
pues
0697
0978
tane
cipg
vioi
162
0103
n104
1105
3106
0107
0108
U169
ns10
n111
0112
0113
0114
0115

0116 x

CRlGzs 2. .,

OF POOR cu f;i_'wx'

INTERF ,5Al1 UMET-1 1% DEC 1982

CONTINUE

KNTCT = ICOND(2,I)
Ti1¢ 4)= Ta( 4>

V1( 4= VI( &)
VZ( 4) = FCAL(KNTCT)
T2(4) = COND(1,I}
Iq =1 + 1

GO 7O 10

NEXT REFERENCE FREQUENCY PAIRS

Do 121 I= 19,7900
IF(I 6T, JK LOR. COND(2,I) .GT. TERST) GO TO 101
IF(ICONDC(2,IY JEQ. 0)GO TO 121
IF( ICONDC(1,I} LEG. 27 GO TO 122
CONTINUE
CONTINUE
T1(S) = T2(S)
Vi1{ S)i= v2( 5)
VZ{5) = COND¢3,I)
T2¢ S)= COND(1,1)
IS =I+1
GO TO 19

NEXT TEMFERATURE FAIRS

DO 131 I = I6,900
IF(Y .GT, JH .OR. COND{(L,I) .GT. TERST) O TO 101
IF(ICOND(L,T) EQ., 1 .AND. COND(3,I) .GT. 0.001) GO TO 132
CONTINUE
TLC b6)¥= T2( &)
Vi( &)= V2 &)
VZ(&) = 7T. % COND(3,I)/ VL(S,L?
T2¢ &Y= CONDC(L,I)
I¢ =T+ 1
GO TO 10
CONTINUE
Vies)
T1(&)
VIOAD
T2¢4)
Go TO

VLG, L-2)
WLl ,L-2)
VLGS, L-1)
Vi(lyL-1)
0

=

NEXT RELATIVE HUMIDITY FAIR

IF(VL(L,L. .GT. THNOH) GO 7O 20
DO 141 I =1I7,%00
IF(I .GT. JK .OR. COND(1,I) .GT. TNOW .OR. COND{1,I} .GT. TERST?
GG TQ 101
IF¢ ICOND(1,I) ,EB. 4 .AND. COND(3,I) .GT. 0.001) GO TO 142
CONTINUE
Tic 7= T2C 73
Vi¢ 7)= W20 7)
V(7)Y = 95. = COND{3,TI)/ VL(S,L)
T2 7)= COND(1,I)
IZ7=1I+1
&0 70 10



FAGE

0117
0118
0119
0120
0121
giz2
6123
0124
0125
B12é
0127
0128
0129
0130
§131
132
0133
0134
0135
0134
0137
U138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0131
0132
0153
0154

0133

003 INTERF .SAl1 UMET~1 15 DEC 1982
100 TLPCAL = COND(1,I)
x
" INTERPOLATE / EXTRAFOLATE
|
101 IF(IV .EB. 7 .AND. VL(i,L) .GT. TNOH) GO TO 20
IFC VICIVI.GT. L0001 LAND. (T2(IV) -~ T1(IV)) .GT. .0001) GO TO 190
VL(IV.L)= V2(IW) -
G0 TO 20
190 VLIV, L)=VI(IW+{(U2(IVI=VI IV I/ {T2(IVI-TL1CIVII IM{VL(L,L)=-TL(IV))
c OUTFUT ZEROS FOR NG LOCAL SIGNAL
»
DUMMY = VL(1,L)-T1(IV) .
DUMMY1 = VL(1,L)=T2(IV
IF (DUMMY .GT. 0) GOTD 2210
DUMMY = DUMMY®(=-1)
2210 IF (DUMMY1 .GT. 0) GDTO 2200
DUMMYL = DUMMY1im(~1)
2200 IF(DUMMY .GT. ALOSS(IV) ,AND,
& DUMMY1 .GT. ALOSS(IV) ) VL(IV,L) = 0,
9
20 CONTINUE
30 CONTINUE
»
GO TO 4%
42  ISTOF = 2
GO TO 48
47  CONTINUE
ISTOF = 10
48  CONTINUE
LIST = L - 1
49  CONTINUE
x
x
x
x
x
RETURN
END

{4



FAGE

0001
0002
0093
0004
H00%
00ué
0007
cone
goue
0010
0oLl
po1z
o013
ani4
0015
D01ék
noLr
0018
0g19
LA}
g02)
guzz
1R bk
onlg
noas
0024
027
pones
nnze
00t
(R 1]k
po3z2
nn33
Ju34
0635
N34
0037
0038
0039
no4o0
0041
0042
0043
0044
[ EIE 151
0046
0047
no4B
0049
0050
posl
go5s2
14353
00%4
0055
0054
pOS7
0ose

CRIGHM S, it ';»E
OF PCUOR QuiALY

D01  INTERR .SAll UMET-1 1% DEC 1982

OFT L,REL

OFY LLE=80

NaRl INTERR

IDNT INTERK

XDEF INTERR
axxunsxxax THIS FPROGRAM ALLORS REAL TIME INTERRUFS TO OCCUR maxaxzwmmx
» -

CsCcY
IFLAG RME
EYTE1 RHE
EYTE2 RME
BYTEZ RME
EYTE4 FMk
BEYTES RME
EYTES RME
BEYTE? RME
EYTES RHME
EYTE? RME
EYTELD RME
EYTE11l RME
BYTE1Z RME
EYTEL13 RMB
BYTEL4 KME
EYTELS RME
BEYTEL& RMEB
EYTEL17 RME
EYTELIS RME
INTHEK RHE
IRAMI RME
IRAMZ RME
IRAM3 RME
IRAM4 RME
IRAMS RME
IRAHMG RME
TRAKZ RME
IRAMB RME
IRAMY RMEB
IRAM1E RME 2
ITOf RME 2
IEOQT RME 2
IDATA RME 1300
N 200000 2 2N 0
x
x  FROGRAM FOLLOWS
x

P e Y]
B

I T e e

IR EANARCES RSN ARCH S

FSCT
INTERR LDD #s$EDOZ

EXG X,0 $TO SAVE THE FORTRAN X REG AND USE IT AT EG02 IN THIS FROG
STD BYTEL? sFORTRAN X REG IS SAVED

ORCC #310 3iSET IRG FLAG

LCA #¢04 $THIS SET EIT 2 OF THE FIA CONTROL REG
STA 0.X tFIA CONTROL REGISTER

STA 4,X t1PIA CONTROL REGISTER

STA S,X $FIAa CONTROL REGISTER

SThA B, X PFIA CONTROL REGISTER

STA 9,X $FIA CONTROL REGISTER

STa 12,¥ 7IA CONTROL REGISTER

STa 13,X tFIA CONTROL REGISTER



PAGE

0e%?
0640
g4l
gos&z
0043
0064
004%
00&é
00s7
6048
0049
0070
eo7:
0072
0073
0074
0075
0074
8077

] )rd

ETA
STa
LDA
ORA
SThA
L0o
sT0
DD
sTO
LDOD
TFR
LDD
STD
LDA
ORaA
STa

INTERR

16, %
17, X
1.X
807
1.,X
$$0000
IFLAG
#5620
>$OFFE
EYTEL7
D,X
#$812EF
BYTE17
>$E007
%38
>$E007

ANDCC #s$EF

RTS
ERD

«5a%1 UMET-1

iFIA CONTROL REGISTER
+F1lA CONTROL REGISTER

+TD CONFIGURE FOR INTERRUFTS THROUGH PIA
{50 IFLAG WILL BE RESET

+ADDRESS OF INTERRUFPT FROGRAM

$FPSEUDO IRG INTERRUFT VECTOR

tX REG STORED AT BYTELY

+RESTORES THE X REG FOR FORTRAN

$SET uF FOINTER FOR IDATA 5TalH

tTURNS ON THE SHIFT FLGISTCRS
$CLEARS Tuiie kbl 1 1 LAG

15 DEC 1982

™ 1



Genicifsl Tl
OF QOOR Qdmif Y

FAGE 001 IOFKG «SA11 UMET-1 1% DEC 1FEzZ

GOC1 MNaM TOIKG
Brns  xDEF INLHT, DUTCHS , INSNE , INTNFE
g0C3 XDEF FCRLFS,FPDATLS,LOUTCY,INLTLY

pon4 IDN: MDLE &8U% FORT LIE - 3.11 ¢ MONITOR INDEF I/0 PKHG
00T TTL MONITOR IKDCF 1/0 FACHAGE
atne SFC 1

HEDY ECEENAEZFLENRALNAEREAENAY BXNEN RN XA RN AR D R B N N

0098 % Instructions to uvsers:

0009 B —=—m—m=m——————- ———————

0610 » This maodule allows wse of monitor inderendent

1011 = subpraviimes watdy FORTRAN. Thiis is dorne &S

012 # followel

012 » 1. Charnge the I/0 address definitions below

Giig » to Lhe correct values for wour ssstun.

reys = 2. Assemble this file as follows!

00146 x aRASM TOFKG:-FRXLN=80

p017 = 3, In "RLOAD", load this module (IDFKG.RM)

g018 = BEFORE vJoing & FORTRAN library (FORLE.RO)

0019 x search,

0020 = - -

0021 x If gour monivor slready nas the following EXEUG
G022 x equivalent subroutines, then memory size may be
6023 x conserved by putting the fellowing routine into
6029 x 3 seperate Tile (I0ADRS) and changing the sntry
0025 x locations. Assemble this file as follows?:

0026 x =RASM IOADRE; RXLN=B0

002? =

0028 2 NAM ICADKS

0029 x TTL 1I/0 ARDDRESSES

C030 = IDNT MDOS 680% FORY- RESIDENT MONITOR I/0 EGUATES
0031 = XDEF INSNP,OUTCHS ,FCRLFS,PDAT1S,LOUTCS

0032 = SFC 1

0633 = INSNF EGU $FD1% INFUT | CHAR, NO PARITY, WITH EQRO
0034 = OUTCHS EQGU $F0OLIB CUTFUT CHAR (SFEED FILL)

003% = FCRLFs EQU $FO21 PRINT CR, LF (USES A)

0034 ¥ FDATLs EGU $FO0Z7 FRINT DATA STRING (X =-=> STRING)
0037 = LDUTCS EQGU $EEBCC PRINT CHAR ON LFR (A= CHAR)

0038 = x IF ERRDR. CARRY SET ON RETURN
003% ® END

0040 =

0041 % Load this module (JDADRS.RD) before doing ® FORTRAN
0042 x library (FORLE.RO) search. 0Or 4ou may specifd the
0043 ® addresses at link time via the "DEF" command before
049 x doing ¢ FORTRAN library search.

004% = Examples

0044 x =KL 0AD

G047 = ZDEF : INSNF=$FO1S

0048 = ?DEF {0UTCHS=%FD18

9049 x 2DEF :FCRLF8=$F021

0950 = PDEFIFDATIS=SF027

00%1 x ?DEF :LOUTCS=$EECC

00652 x ?BASE

0053 x etc.

0054 x

0055 PFAGE

0054 xxxxx EQUATES XxaXxx

g057 CK EQU #0D

0058 LF EQU $0A

C -2



rorT

AF e e e

FACE 002 TIOFHG SAl1 UMET~1 1% DEC 1982

oosy E0T EQU %04

0040 SHIFZ EQl $8C SHIF 2 LOCATIONS

0041 = (CFX & OF CODE)

0042 SPC 1

0043 =wxxx I/0 ADDR DEFS xxxxwr

G044 ACIARS EQU $EC14 Resident mcariaior’s ACIA adr
00565 JACIAT EQU aCIAaRt Input ACTA baze sridress -

Dise = $FCFd= EXBUG compatible
Lhal % +0= Status, +1= Data
et LCTRLI EQU %0001009: Imput ACIA ctrl reqg bute
1047 x x Divide by 14 clock

paz70 x x B~bits + 22 siop bits

071 x ®x RTE low, interrupis disabled

007 SFC 1
0072 JALIAD EQU ACIARE Outpui ACIA base address

0079 x sFCF4= EXBEUG compatible
0075 = +0= Stalus, +1= Dsia
0074 JCTRLO EQU %00010001 Output ACIA ctrl regq byte
0077 x x Divide by 16 clock

on7e = ®x B-h1its + Z stop bits

0079 = ¥ RTS low, inmterrupts disabled

goE0 SFC 1

0Bl ,LFIA EQU SEC10 Lineprinter FIA hase address

01082 = $EC10= EXEUG compatible
0083 x +0= Data (A} +1= Control 1
0084 = +2= SBtatws (B) +3= Control 2
00gc x BEi1t 0=Select

0086 & Eit i=No paper

0087 LCTRLA EGL 2001111060 LF "A" ctrl rea byte

00088 LCTRLE EQU %00111100 LP "E" ctrl reg byte

0039 ,STREA EGU %00110100 LFP "A" ctrl reg strobe

igy0 x $3C,$3C,$39= EXEUG/Centronics compatible

6091 x Note! If a serisl lire printer is to be uvsed, make
0o2 = the following changes!

(093 x 1) Changes JLFIA to .LACIA gnd substitute
0nes x proper address.

0095 x 2) Change .CTRLA to ACYAL and substitute
009s x Froper control reg bute,

0077 x 3) Delete .CTRLE amd .STREA lires.

0o7e x 4) Replace the LFPOUTC subroutire with a
00w9 x mnatching serisl driver.

pren x €? Charmge INITLZ subreotine starting at
0101 = INIT2 to initizlire the lime printer
0102 = ACTIR,

6103 #FaAGE

0194 » Mermitor I/0 address table for FORTRAN I/0
610% x named common FSCT so uwser car easily overlay
0104 X with other I/0 addresses by loading last.
007 Ss#PC 3

6108 .IDADR COMM FSCT

D109 ACIATIS FDE JACIAL Input ACIA address

0110 CTRLI¢ FCE JCTRLI Irput ACIA ctrl reg bute
0111 alIAals FRE .ACTAD Qutput ACTA sddress

0112 CTRLO$ FCE .CTRLE Output ACIA £irl rea byte
0113 LPIA% FDE LFIA Lineprinter FIA sddress
0114 CTRLAS FCE LCTRLA LF FPIA ctrl reg A bute
0115 CTRLES FCE .CTRLE LF FIA ctrl reg & byte
0116 STREAS FCE JSTREA LF FIA ctrl reg A strobe

(o)



FAGE

03117
0118
0119
0120
0121
o122
0123
2124
0125
0126
0127
0128
D129
0130
0121
0132
0133
0134
0133
0136
0137
0138
013%
c140
Dir41
0142
0143
0144
0143
(1144
0147
0148
014y
r150
0131
0152
f1sS2
0154
0155
0154
0157
0158
0159
0160
Di1é1
8162
3143
0144
01465
0146
0147
0158
0is9
0170
mM71
0172
6173

0174

ORI 0
OF POOR Qs 1%

083 IOFKG .841 UMET-1

SFC 1

+CNNUL €OMM FSCT

CHNUL RME: 1 NUMEER OF NULLS AFTER EACH CHAR.
CRNUL RME § NUMEER OF NULLS AFTER EACH CR/LF.
SPC 1

+.CIC COMM DSCY
CICs RME 1 -
SFC 1

+INIT COMM FSCT

FDE INITLZ DVERLAY ADR IN ETSROA

SFC 1

+M12CA COMM FSCT

GTHAIN FDE 0 OQVERLAID EY MM12 IF FRESENT
FAGE

FsCT

I3 3323030+ Et et st ot tpdtiebessitestesetititss

x Initizlize FORTRAN 170 Subroutine

x x Called by FORTRAN main program.

x x Does not assume reset occurred,

¢ 233330 3 RS9 4¢3 8033 2840828838383 30 ¢ 03883989484
INITLZ L.DX ACIADY Get output ACIA address

CFX #ACTIARS Resident ACIA?

BEQ INIY2 Yes, shkip outpust init.

LDX #0

INIT1 ESR RTRN Delayg before master reset
DEX . {(may rnot be required)

ENE INIT1

LDX ACTADS

LDAE CTRLOS

ESR +INITA Initizlize output ACIA
INITZ LDX ACIAl$ Get irmpuwt ACIA address
CFrX #AlIARS Resident ACIA®

EEQ INIT3 Yes, skip input init.

LDAE CTRLIS

ESR JINITA Imitialize input ACIA

INIT3 LDX LFIA% Inat. LF FIA

CLRA

STAA 1,X Clesr corntrol registers

STAA 3,X .+ in gase no reset

x {accesses data dir reg)
5TAaA 2,X Sei B DDR for inputs (=¢00)
CoMA

5TAA 0,X Set A DDR for outputs (=SFF)
LDAA CTRLAS

STaés 1,X Set A control reg

LDAA CTRLES

STad 3,X Set £ control reg

RTRN RTS

FAGE
20000000 00 0 0 K R0 0 0

x Tnit.glize ACIA Subrouwtine
x entryt  X= base ACIA address
X E= control register byte

TN 0K N0 0N 2 0 I 00 0306 0 X0 0020 0 300 0 0 N K K i KOk XK
JINITA LDAA 43

5Tad 0,X Master reset

§TAE: 0,X Set comtrol register

RTE

15 PEC 1982

)



FAGE

0175
0174
0177
1178
0179
0180
181
pLga
0183
0184
0185
nies
01687
oigs
0189
0170
0191
172
0193
0194
0195
0194
0197
0198
0199
8200
62o1
0202
0203
0284
0205
0244
0207
0208
02ew

210
0211
0xi2
0213
0214
0215
214
0217
0218
6219
n22o
0221

0232

0223
224

0225

0224
nzaz
paee
0229
0230
0231
0232

904 IO0PKG «8As1 UMET=-1

SFC 1

K KRR I OO IGO0 2 T O T O N OO
¥ Frint CR,LF,NULL Subroutine
uses A register
x preserves B ard X
b 333343 3338338333343 3 3333383248Vttt
FPCRLF$ FSHE

LDAA LR

ESR DUTCHS

LDAA &LF

£SF OUTCHS

FULS E,FC RETURN

SFC 1

BN R S 0T 0O 0300000 00000 3 000
¥ Input char, strip parity, & echo swbrowtine
] Exits = char (7-bits)
L E ard X preserved
MO 000 33 0303000 0 0 0 0 K K
INENF JSR INSNFE
x Fall imto char owtput subroutine

SPC 1
1 333303333843 9348334 4383333233333 53¢ 3803 4844 %4]
x Character Outpui Subroutine
x A= Char to output (B-bits)

X A, B arnd X preserved
0 0 MK 200000000000 00200 3 303 0 00 0C 20003
OUTCHS PSHS A,E,X Save reg’s
QUTLCH1 LDX ACIAQS

LDARE 0,X Get ACIA status

ANDE #2 Ready wet?

BEEQ QUTCH4 No, try again

Lpa 0,8

5TAA 1,X Yes, send char

LDAE CHNUL Char rwlls
®x Test for CR rulls or char nolls

CHMFA #CKR

ENE OQUTCHS

LDAE CRNUL CR rulls
OUTCHS TSTE

BERQ OWTCHZ
QUTCHS LDAA 0,X Get ACTA status

ANDA $2 Ready yet?

EEQ OUTCH& Ne, try again

CLRA

STaA 1,% Send Awll

DECE:

BRA DUTCHS

SFC 1

QUTCH? FULS #A,E,-,PC Restore reg’s & return
SFC 1

DUTCHA LDX GTMAIN

EEQ QUTCHA

T5T CICs MM1Z Controller in charge?

ENE QUTCH1 Yes (or no MM12 present)

JSK 0,X Do possible harddshake

ERA QUTCHL

FAGE

0K 0 0 2 002030 3 2 0 2003 K200 303 0K 030 MK

15 DEC 1982
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FAGE

6233
0234
£235
0234
0237
0238
9239
0240
0241
0242
0243
0244
024%
1214
0247
0241
0249
0250
n2ay
[yl
pemm
=54
Lt
I%é8
0257
[ ANT=]

0257

240
0241
7482
AT
0264
n2es
01244
0247
0248
0269
02740
0271
0272
0273
0274
27T
%76
0277
0278
0279
0280
0291
6regz
0283
0284
[1304215)
0234
0287
0288
£28%
0z70

Do
Ol BT T Hhsw e
ke fqli

OF PGOR qupy pry

005 TOFKG +SAl1 UMET-1 13 DEC

X Frint Messaae String Subr,(no CR,LF)}

x X= adr of data strirg

x uvses A arid X reg’s

preserves E

23000200 000202303000 20 00 0 K

FDATIS LDAA 0,X Get rext char

CMFA $EOT

EEQ RTRN

ESR OUTCH$ Output char

INX Foint to ne:t one

BERA FDAT1% Contirve

SFC 1L
EEREKECOF YRR KX X0 P20 0K MK K000 N0 0000 0 N N
® Trpwt Char (w/parity, no echol) Subroctine
x Exit: A= char (8-bits)

x £ armd X pregserved
EXEAFEIEXAKE NN LAXEEEERF YR AR KA RAI LA A LA RS XX KX AKX
INSNE FSHS X
INCHO LDX ALTATE

LBAS D,X Get ACIA status

ASEA Fes iy?

BErC INEHZ

L&A 1, X Yes, aet char

FULS X,FC Relurn

SFC 1
THOHZ DX GTMAIN

EEQ INCHO

TST CICe

EHIZ TNCHD

FEHR

JSR 0,X

FULE

ERA INCHD

FAGE

13 8333433833830 3 408058809 03¢t 383 3835344 ¢4
¥ Oistput Char to LF Subroovtine

x Ertrd! A= char to print (B-bits)

x Exitt C= 1 if error

x A, B ard X preserved

MR AN EE R E N E NN K KA KN E K EEENE
LOUTCS FSHE X

LDX GTMAIN

BER LOUTO

TST CICs

BEQ LOUTLO

LOUTH LDX LFIAS

ETAA 0,X Send datas

LDAR 0,X Clear achknowledge

LDAA STREAS

ESR STROBEE Send strobe

LOUTY LDAA 2,X Check statws

ANDA #3 Eit 0=Belect,

x Eit 1=Faper emptu
DECA A Should have beer $01

ENE LOUTER No paper or not ready

T8T 1,X Ackngwledge?

EFL LOUT1 NO

CLC

1982

14



FAGE

0291
0292
o294
D294
0295
02946
0297
nz98
0297
0zo0
0301
03pz
@303
0304
0303
p30s
¢307
G308
6307
0=10
0311
0312
0313
0314
§31%
03146
0317
0318
0319
0320

032

ORVIIAL BAGE &

e W2

OF POOR quALITY

004 IDPKG .5A11 UMET~1

LOUTX LDAA O,X

FULS X,FC Return

SFC 1
LOUTER SEC

ERA LOUTX

SFC 1

LOUT10 FSHS AWE

JSR 0, X

FULS A, E

EBRA LOUTO

SFC 1
000330 203000 0 A K 009003300000
® Strobe Frinter Scbroutine
x A= Strobe value
x E zrd X preserved

EXENA K KRN NN K AN E XXX EN AN EEXE XX
STRUEE ESR STRDE1 Sernd strobe byte

LDAA CTRLAS Reset strabe

STRBEL1 STAA 1,X

RTS

SFC 1

2000 00 00 200 00 00 30 00 000 00T 00 20 0 0 N0 30 0 0 00 0000 00000 00K 000 N N 00 I 0 K
X Irptst, Char (strip parity, no echol) Subr.

x Exit! A= char (7-bits)

» E and X preserved

13334043483 3483239338056 ¢0 33 3334084833439 00437584
INSNFE ESR INSNE

ANDA #3$7F Strip parity

RTS

FAGE

END

15 DEC 1982
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FAGE

[LNLRED
o002
0a03
ooc4
000%
0004
1007
0008
0oy
0010
pn11
1612
o3
bul4
RIS
0014
no1z
nn1g
0019
0020
0021
poa2
00323
0924
062s
0gzZa
1027
gp2e
noze
no3
ne3l
G3E
4033
o34
o1 bk
u3s
oun=E7
go3s
6o3%
0040
0g41
0042
D043
0044
0045
0éas
0047
no4ag
0a4az?
0oS0
0051

001 JUMFER J.5Al1l UMET-1

OFT L.REL
OFT LLE=B0
NaM JUMFER
IDNT JUMPER
XDEF JUMFER
x

S THIS FROGRAM RETURNS TO THE MONITOR

l
CSET
IFLAG RME 2
EYTELD RHE 1
EYTE? RME
BEYTES RME
EYTE? RME
EYTES RME
EYTES RHE
EYTE4 RME
EYTE3 RME
EYTEZ RME
EYTE1 RME
BEYTELL RME
BYTELZ RME
EYTE13 RME
EYTE14 RME
ISTFER RME
TEMFEX RME 2
INTMSH RME 2

P e )

[ SRS o e

IRAML RME 2
IRAH2 RHE 2
IRAM3 RHME 2
IRAH4 RME 2
IRAMS RUE 2
IRAMé& RME 2
IRAM7 RME 2
IRAMB RHME 2
IRAMY RME 2
IRAM1G RME 2
ITOF RME 2
IE0T RME 2
IDATA RME 1500 tIRAM ARE STACKED INTO THE IDATA ARRY TO EE FROCESSED

0000 00 000G 0 0K N0 DG N O K KK
x

x
x  FROGRAM FDLLOWS
x

FSCT

JUMFER LDA »$ED03

ANDA $#sFC

STA S$EQO3 P TURNS OFF INTERRUFTS
JMP >$FB30 POUMPS TO MONITOR

END

15 DEC 1982
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FAGE

a0l
0002
06003
ooo4
0005
0806
0007
0008
090%
G010
0011
0p12
0013
0014
001S
0014
0017
0018
0o01%
0620
nez1
ng2
0943
0024
0025
0024
0027
go2g
5029
oo3ap
0031
003z
0033
0034
0035
o34
on3r
0038
003%
po40
0pa1
0042
0e43
0044
oe4as
0¢as
0047
ggae
0049
G050
1051
(1R el
6053
eos4e
0ess
00s6
00%7
00Se

Crazrrn oo e

OF POCK Graivr

.o-.
et #% omy

001 HMAIN +SA1 UMET—-1 15 DEC 1982

b ¢ DECOMMUTATOR FROGRAM — UNIV, OF UTAH
c
OFTION STACK=200
c
x
EXRFEMXEEEXERKAE A XXX XXX COMMON ELOTH 000000000 0000 00 000000008 0 0003 20 M XK
” .
INCLUDE ‘COMMON.SA”
S

60N 0 0 TN N 003002000300 0O 30 O 03003 020000 KO K
x
DIMENSIDN LINEL(40),LOATE(3) ,LTIME(3),ID(3),ISTTL(3),ISTTZ2(I)

.

SEARCH AND GATE HALFHIDTHS

LR 8 3 3|

WRITE(100,5431)
59431 FDRHAT(////////////////,31(’ 7 TUNTVERSITY OF UTAH’,

.4 SO m ), UMET-1 ¢ ,340/%"),//7,°
3 ‘REAL TIME FPROCESSING 0OF METEOROLOGICAL EALLDUN SOUNOING DATA’,
.3 ISSePreddd

HWRITE(101,5432)
5432 FORMAT(’ENTER FRINTER QUTFUT CODE’,/s’ 1=NO DIAGNGSTICS',/
£ +  2=CONDENSED FDINTS AFTER FLIGHT',/,
& ¢  3=DIAGNOSTICS FRINTED DURING FLIGHT',/)
KEAD(101,5433)IDG
5433 FORMAT(I3)

DR 13 J=1,120
DO 14 I=1,7
VE(TI,dJd) = 0,0
14 CONTINUE
13 CONTINUE

CALL FRNTER $SET UF FRINTER FDR 132 CHAR LINE
IauT=102
WRITE(IOUT,?998)
F278 FORMATC( 17,131( %) ,/,10¢ %} ,41%,11("."),’ UMET-1 *,11("."),

& 40X,10¢( " ™"),/,410("'x"),38X,"’ CONDENSER ",
3 ‘/DECOMMUTATER FROGRAM Te3TASI0CM Y, /5,100, ),
& 111X,100/%7),/,1314"%x°))

WRITE(IOUT,?997)

F977 FORMAT(//7103%, UNIV. OF UTAH AUG 1982',//)
WRITE(IOUT,999)
999 FORMAT {1X,45SX, xxxxxxxxxx INFUT DATA MXEZXEXKKNX’//)
C RUNNING TIME, T, IS SECONDS ELAFSED AFTER LAUNCH.
C xxx TPROC IS THE TIME INTERVAL (SEC)TO BE FROCESSED,
C xxx BEEGINNING AT TSTART SECONDS AFTER LAUNCH.
c TLANCH = BALLOON RELEASE TIME OF DaY. COUNTED IN SECONDS
x

5008 TFROC=9999.0
TETART=0.
GOTQ 5108
1003 WRITE(IOUT,10004>I1,I2,TS3

(o)



FAGE
0pSe

0641
0042
0043
0044
0069
01066
60s7
G048
0049
to7e
0671
Go72
0g73
0074
007%
0076
go77
6078
007%
6080
0081
nogg2
6083
0084
0085
0086
00837
6088
608379
0090
Guel
0092
0093
noea
0095
0096
0077
0098
0099
0100
6101
01e2
0103
CLIOU4
0105
01064
0107
108
0109
0110
6111
gliz
0113
0114
0115
0116

0oz

MAIN +SAll UMET-1 15 DEC 1992

10004 FORMAT(’ EALLOON RELEASED AT *,3¢(I2,°%’),F4.1}
0040 C

C
C

LEeR I RLN Nelk |
-
(-]
o

L2l | LT |

LATE.]

LR |

M ROIMEO

CONVERT I1(HOURS),I2(MIN),TS3(SEC) TO SECONDS

TLANCH = T1%3500. + IZxs&0, + TS3

IF (TSTART .LT. .01) TSTARY = - 120,

IF (TFROC .LT. ,01) TFROC = 100G, -

TSTOF = TPROC - TSTART

GOTO 6744

xxx LINEND 1S THE NUMEER OF LINES FER FAGE TO EBEE PRINTED

LINENO=4 .

INITIALIZE CONDENSER

LOSS OF SIGNAL FLAG LOS
LOS = @

MODE INTERVAL ( DVERLAFFING BANDS: HALF-WIDTH ( 0,5 HZ)
HGATE = 1.0

SIGNAL RANGE ( SIGMIN TO SIGMAX HZ

SIGMIN = S,
SIGMAX = 205.
IN = (¢ SIGMAX - SIGMIN >/ HGATE ) +

CONDENSED DATA INDEX JK, FOR ONE DECOMMUTATION CYCLE

JH=
ISTFER=0

Do i1 I=1,9%
COND(1,I) ’
COND{(2,T) '
COND(3,1) .
ICONDCL I} = 0
ICOND(Z,IY = 0
CONTINUE

0

il =

0
Lt
0

=R -]

INITIAL EXFECTED SIGNAL LEVELS

Ju=0
INITIALIZE TAELE

TNOH = 1006086.0
VLtl,1) = 044



FAGE

0117
2118
01.1%
0120
0121
0122
0123
0124
0125
0126
6127
0128
6129
0130
0131
0132
0133
134
0135
0134
L
U138
415
ni140
0141
0142
14
#1444
014%
0144
B147

0145 ¢

14y
0130
01l
0132
03153
01% {
015

0156
0157
01%8
0158
0140
0161
2162
0143
01la4
0165
i1é4a
0147
0148
4149
6170
0171
8172
0173
0174

.
'h( et oy

CrRigins
OF POk | JJ;:.:-;;

603 HAIN 541 UMET-1 1% DEC 1982

7811

P81&

9804

?813

7814

FE1S

yE0l

F803

Fa01

9818

6136

&137

5444
5445
5467

DLIST=60,

TGMDAG=20,

LIST=1
WRITE(100,9811)
FORMAT('ENTER STATION ID (XX)*,/)
READ(101,543% IDSTAT
WEITE(100,9615)
FORMAT ('ENTER STATION GEOFOTENTIAL MEIGHT (XXXX.X)*
READ(101,5494)HEIGHT
WRITE(100,58064)
FORMAT{ ‘ENTER ZEKO AZIMUTH; NORTH = 0, SOUTH = t *,/)
READ(101,5433)TAZU
WRITE(160,9813)
FORMAT ('ENTER LAUNCH MONTH (XX)*,/)
READ¢101,5433)THONTH

WRITE(100,9814)

FORMAT ( 'ENTER LAUNCH DAY  (XX)’./)
READ(101,5433)IDAY

WRITE(100,9815)

FOliriaY ¢ "ENTER LAUNCH YEAR (XX)’,/)
READC101,5433)IYEAR

WRITE(140,9802)

FORMAT (/ENTER SURFACE TEMFERATURE IN ©  (XX.X)*,/)
KEAD(101,.445) SURT

WERITE (100,57803)

FORMAT(“ENTER SURFACE RELATIVE HUMIDITY % (XX.X)‘,/)
READC10Y , 5445 ) SURH

WRITE(100,9B01)
FURMAT ( ‘ENTER SURFACE FRESSURE IN MEAR (XXXX . X)}7,/)
READ(101,5444)FFD

WREITE(1U0,?B21)
FOKMAT ( “ENTER SURFACE WIND SPEED (XXX.X)‘,/)
READ(101,5467 YUSFD
WRITECIUD,¥Y823)
FORMAT{ ‘ENTER SURFACE WIND DIRECTION (XXXX)’,/)
READ(101,5467 )DSFC

WRITE(100,9812)

FORHAT (‘ENTER SONDE ID NUMEER — LESS THAN 32000 (XXXXX)',/)
READ(101,5459)IDSOND

FORMAT (I5)
WRITE(1080,9804)
FORMAT ( 'ENTER UNADJUSTED REFERENCE ORDINATES (XXX}’ ,/)
READ(101,544S)FRD

WRITE(100,9817)

FORMAT (‘ENTER AIR TEMF CALIERATION ORDINATES (XXX.X)’,7)
READ(101,5447 YRECTF

WRITE<100,59818)

FORMAT ( “ENTER REL HUM CALIERATION ORDINATES (XXX.X}’,/)
READ(101,5447 )CALRH

HETTE(100,4134)

FORMAT ('ENTER SURFACE TEMF ORDINATES (XXX.X}’,/)
READ(101,5447 YFTENFO

HWRITE<100,6137)

FORMAT ( ‘ENTER SUKRFACE RH ORDIMATES (XXX.X)',/)
READ(101,5447 YFRHBD

FORMAT(Fé.1)

FORMAT(F4,1)

FORMAT(FS.1)



FAGE

017%
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
01684
0187
0188
pig%
0190
0191
0192
01%3
0194
019%
0196
0197
0194
017%
0200
gzl
0202
vz2o3
pz204
0205
02064
6207
0204
p2ue
p210
b211
0212
0213
014
0215
V2Lé
0217
paie
0219
0220
022

[ninind
0223
1224
0225
0224
0227
p228
0229
0230
0231
0232

004 HMAIN .SA1 UMET-1 1% DEC 1982

?819
.3

4465

6867
bbb

oo

7305

D446

4]

HRITE(100,%981%)

FORHAT(‘FOR MILITARY SONDE (ML419,ML418) ENTER 17,/,
‘FOR STANDARD NWS SONDE ENTER 2°,/)

READC103,5S433)ICREN

IF (FRO .LT. .031) GOTO 4445

RFL=2.0xFRO-10,0

FFL=RFL+20

GOTO &4éé

FRO=9%.0

RFL=170,

FFL=1%0,

Va2l 4) = FFrO

VZe §) = FROx2,

Vil &) = FTEMFD

VZ{ 7) = FRHD

SET INITIAL FREQUENCY GATES FRDM SURFACE ORDINATE INFUTS

CNVDF = 2.%FR0/95.

IF (CHVOF .LT. .01) GO 7O S
TF = FTEMFO=CNVOF
HF=FRHI{I»CNVOF

CONTINUE

MAHLRL BURST INFUTS
TERST = 1.E22

WRITE(10G,?80%)
FORMAT('ENTER CONTACT NUMEER AT EURST (XXX.X)’ ./,
‘IF < 10 IS INFUT, VALUE DEFAULTS TO 180.0°,/)
READ(101,54494)CERST
FORHAT(FS. 1)
IF{CERST LT, 10.)CERST = 180.01
HEIGHT=HEIGHT+.0049 $TD ACCOUNT FOR TURNCATION
FFOo=FF0+.0009
FTEMFO=FTEMFU+.0009
FRO=FRO+.000%
RECTF=RECTF+. 00079
CALRH=CALRH+.000%
WRITE(IOUT,1028IDSTAT ,HEIGHT ,IAZY, INONTH, IDAY,IYEAR + SURT, SURH,
FFo0,VSFL,DSFC,IDSOND,FRY,RECTF,CALRH,FTEMFO,FRHO, ICREN,
CEBRST
HEIGHT=HEIGHT-.0009 JRESTORE INFUT VALUES
FFO=FF0-,000%
FTEMFO=FTEMF0-.0009
FRO=FRO-.000%
RECTP=RECTF-.000%
CALRH=CALRH~-., 0009

1028 FORMATC('STATION ID =-,1I3,/, S5TATION HEIGHT =',Fé.1,/,

Do oo DR OB DU Oe D8 DR

‘ZERQ AZIMUTH =',I12,/,

‘DATE =',I1I2,°-",1I2,'=‘,I2,/, SURFACE TENF =/,F&.2,/,
*SURFACE FH =/ ,F&.1,/,

‘SURFACE FRESS =/,Fé.1,/, "SURFACE WIND SFEED =',Fd.i,/,
‘SURFACE WIND DIRECTION =',F6.1,/, 'SONDE ID =',IS5,/,
‘REFERENCE ORD = ,F&.1,/,'TEMF CAL ORD =’ ,F6.1,/,

‘RH CAL DRD =’,Fé.1,/ "SURFACE TEMF ORD = ,Fé.1,/,
‘SURFACE RH ORD =‘,Fé4.1,/, 'SONDE TYFE =,14,/,



PAGE

0233
0234
0235
0234
0237
0238
0239
0240
0241
042
U243
c2a4
024%
D246
0247
p2ag
(AL 1Y
0250

o1

0dsz

025

(AT

02TG

1’4-\.16
[t
[HARTH
A

60L&l
D261
0282
0242
0264
0245
0266
0267
0248
026%
0270
9271
0272
9273
0274
027%
0276
0277
0278
0279
4280
tZ81
0282
0283
tze4
02685
028é
0287
gz8e
0289
0290

| Nal |

14623
8201

96881

f809

988
f882

100

-

J'?'\,-h .J'{ AT N

{F POGR OL!AI ""&_r

wiIN +SALL UMET-32 15 DEC 1962
‘BURST COMTACT = “,Fé.1)

ISTOF = O
PRESSURE CALIBRATION INFUT

WRITE(100,8201)
FORMAT . "ENTER PLAL INFUT CODE’,/," 1=USING TAFE READLF ',/
r  I=ENTERING BY HAND’, /)

REAC(101,5433)IDUNM

IF(IDUMM EQ. Z)GOTO 1425
IFLAL=0

Du 12 Jd=1,180

FLAL (Ji=0.0

CONTIME

LalLL SETUPR

WRLTECIGG 16840

¢ CRMATC EMIER THE PUICH FAFER YabC’)
18TIER=0

J- U

IFLIFLAG «ERe LXGOTO 3228

Call STUFER

IFCISTI'ER +kG.1IGUTL 1425

CUTG 167

J=J+1
FLAL{JI=IRAH(1)+ (. 1XIRAM(Z))
IFLAG=0

IF(FCAL{(JY +LT. .1)GOTO %881
IF(J .GE. 179)G07T0 vE81

GOTD 14627 )

CALL OFF

GOTO ¥8B2

CONTINUE

DD %88 I=1.180

WRITE(100,980%)1

FORMAT("ENTER PCAL',I3)

READ(101,5448)PCAL({I)

CONTINUE

IF(FPCALC1) .LT. .D1)COTO 14623
DIFF1=FCAL(1)}~PCAL(2)

D0 8 I=2,179

IST=I/20

FERC=,11+I5T/100.
DIFF2=FCAL(X)=FCAL(I+1)}
IF(FCAL(X) ,6T. 0.0)G0TD 2
IF(FCAL(I+1) .LT. 0,01)G0TD ¢
DIFFAV=(DIFF1+LIFF2)/2.0
DIFFHI=DIFFAUR(l, + PERC)
DIFFLD=DIFFAVE{1. - PERC)
IF(DIFF2 .GT. DIFFHI .OR. DIFF2 .LT. DIFFLO)GDTOD é
DIFF1=DIFF2

G070 8 o
IF(FCAL(I)-DIFF1 ,LT. 0)GOTO 8
PUMMY=PCAL{(I)~DIFF1

IDUMMY = T + 1
WRITE(IQUT,100)IDUMMY,FPCAL (I+1),DUMMY
FORMAT(7X,’ PCAL(’,I3,') WAS",F10.1,’ AND IS NOW’,F10.1)

R v J



ORIGINAL PAGE IS
OF POOR QUALITY

FAGE 00& MAIN +SA%1 UMET-1 15 DEC 198z
6291 FCAL (TI+1)=FCAL (I)-DIFF1

02z 8 CONTINUE

0293 WRITE(IOUT,10024)

1294 10024 FORMAT(’L’, BAROSHITCH FRESSURE CALIERATION TABLE‘)
0275 10020 FORMAT(BF10.1)

0294 D0 1631 I=1,180

0297 FCAL{I)=FCAL(I)+.05 $TO STOF TRUNCATION ERROR

0298 1631 CONTINUE

0299 DO 30 IY = 8,174,8

0360 IDUMMY=TY-7

8301 IouM=IY--8

0302 WEITLE(I07,10023) IDUMMY,FCAL{IDUM+1) ,FCAL(IDUM+Z),PCAL(IDUM«3),
303 & FLCAL (TDUM+4) , FCAL(IDUM+S) . FLAL (IDUM+6) ,FCAL (IOUM+7 Y ,FCAL (1DUM+E)

0304 10023 FORMAT(LIX,I3,: ‘,BF10.1)
030% 30 CONTINUE

030s WRITE(IOUT,10024) (FCAL(IX),IX=177,18B0)

0307 100286 FORMAT(IX, 177! “,4F10.1)

13ng PO 1675 I=1,180

0309 FCAL(I)=PCAL(IV -, 04 IRICSTORES VALUES OF PCAL TAELE
0310 1475 CONTINUL

0311 L 1% W& = 1,160

G212 1% IFCPEaL rJ0 LT FPOXGO TO 16

215 16 ICRO = ((FFO -~ POAL (JIP-12)/7{FPCAL{JF}=FCAL(JF-1)))x%100.
0314 IEKe = ICRO + (JF-13x100

D315

nle DO 2 LCNTH = 1,180

8317 3 IF(FCAL(LCNTHI) +LT. 0.1 GO YO 4

0318 4  LOENTK = LONTH - 1

6219 DUMMY = ICRO sCHANGES TO REAL

gl AICRED = DUmMMY /100,

6321 WRITE(INUT,100814YALCRKR0,LCNTH

0322 10016 FORMAT(* EFFECTIVE CONTACT NUMEER AT LAUNCH = 7 ,Fé6.2,/
0323 & * HIGHEST CONTACT NUMEER CALIERATED = 7 ,I3)

0324 x

0325 WRITE(100,4678%9)

0324 4789 FORMAT(“IF FCAL TAELE IS OK ENTER 1‘,/.’1ZF NOT O ENTER 27,7}
0327 READ(101,5433)I0UM

0326 IF(IDUM LEQ. Z2)GOTD 1423

0329 «

D330 6786 HRITE(100,4787)
0331 4787 FORMAT (“ENTER HOUR OF LAUNCH (XX)',/)

0332 READ{(101,5433)11

0333 WRITE(150,6788)

03234 4788 FORMAT( 'ENTER MIN DF LAUNCH (XX}’ ,/)

0335 READ(101,5433)1Z2

0334 WRITE(100,46750)

0337 4790 FORMAT("ENTER SECOND OF LAUNCH (XX.X)’,/}
0338 READ{101,5445)TE3

0339 GOTO 1003

0340 =

0341 4744 WRITE(100,4791) ] _
0392 &791 FORMAT('IF LAUNCH TIME IS 0OK ENTER 1’,/,°IF NOT OK ENTER 27,/
0343 READ(101,5433)TDUM

0344 IF(IDUM JEQ. 2)3GOTO 47B&
0345 C

0346 € FIND TSTART IN RAW DATA
0347 IF(IDG +EQ. 11I0UT=101

0348 IFLAG=D



FAGE

0349
03250
0351
03%2
0352
0334
0255
0354
0357
0358
03s9
0340
G361
03427
1343
0364
03465
D346
0307
0348
D369
0aze
0371
8372
03732
6374
01375
0376
0377
0378
037
0380
8381
38z
0383
0384
0385
0384
0387
93688
0389
0370
rrl
032
373
2374
1395
0394
6397
G298
4377
0400
4401
8402
8403
ta04
0405
406

T2 A Ti SR fapa s BT
CEGIA il o
PA g

OF P00 @ AUTY

007 MHAIN SAt1 UMET -1 15 DEC 19682

87%

40
=

ITOF=0

TEOT=0

CALL INTERR

WRITE(100,879)

FORMAT( "axx SET UF TO RECEIVE REAL TIME DATA =zxx‘}
INTHSH=D

IT0P=0

Ip0T=0

IFLAG=0

CONTINUE

Exsxxanwuxxxxx  HANDLE REAL TIME DATA MMM NKNE RO NN MK 00K XX 8NN KK

4343

4344

DO 41 J=é,10

IF(IFLAG .GT. 0)C0TO 4344

GOTO 4343 +LOOK AT FLAG UNTIL SET (IE DATA RECIEVED)
INTMSR=1 tMASH INTERRUFTS
IFLAG=IFLAG-1

IF(IEDT LEQ. 1S0XIEBOT=0

IDUM=Ie0Tx10 tTHERE ARE 10 IDATAS FOR EACH DATA FOINT
IBQT=IEQT +1 tHORK WaY UF STACK OF DATA
DUMHMY=IDATA{IDUM+?) tPART OF MET WORD
DUMMYI=IDATA(ICUM+10) IREET OF HET WORD
FREQ(J)=(DUMMY=1000)+DUMMYL

DUMMY=IDATA{IDUM+A) tFART OF EL WORD

DUMMY 1=YDATA (IDUM+5)

EL{J)=DUMMY1+ (DUMMYR, (1}

DUMHY=IDATA(IDUM+E)

DURMY 1=TDATA{IDUNK+7)

AZ (Ji=DUMMY 1+ (DUMMYX.01)

DUMMAY=IDATA(IDUM+4)

DUMMYL=IDATA(IDUM+3)

SECS=DUMMY 1+ (DUMMYX, 1)

DUMMY=IDATA{IDUM+2Z)

AMINU={DUMMY=®40.)+5ECS
HOURS=C(IDATA(IDUM+1) )I%24600
TIME(J)=HOURS+AMINU-TLANCH ;TIME IS IN SECONDS FROM LAUNCH
INTMSH=0

CONTINUE

WRITE(100,2003)TIME(LD)

FORMAT(F7.2,  SECONDS FROM LAUNCH')

IF(TIME(16) .LT. 6.607T0 40

WRITE(100,7825)

FORMAT ( “xxxx FAST LAUNCH TIME xxxxx’})

EAREEMENXX AN A XXEX REAL TIME DATA IN FRODRAM 350500 000 M 00K K 00K ¥0K X 0K 30X X

c
c
ka7

Jd = Jd+ &

CALL ADVANC (JJ,TSTBF, TLANCH, TGMDAG, MASK)
IF (MASH .EQ. 1) GOTO B1
IF (MASK .EQ. 2) GOTO B2
IF (MASH JEG. 3) GOTD B82S
IF (MASK .L20. 4) GOTOD 826

JEMEM = UK
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FAGE 008 MAIN .8A:1 UMET~1 15 DEC 1982
6407 CALL TRACHK(LOS,.JH,MASK?

0408 IF (MASH .EQR. 13GOTO B3

0489 IF (MASH .ER. 2)GOTD 8%

F310 IF (JKMEM .EGQ. JKI)GD TO 99

0411 C

0412 410 CALL DECOM(JK,TNOH,TF,HF ,ICRO,RFL,FFL,IDG}

0413 C

0414 IF ¢ COND(1,JK) .GT. TERST) GO TO B84

0415 GO TO 99

0414 22049 FORMAT (’ ERROR IN CONDFASS$#. READ)

0417 CEXERREX N ER XX KX E NN AN AN KA NN EE XY KNS RN KK
nate C

0419 €

0420 B35 MWRITE(IQUTY,1B804) .

0421 ISTOF=11

0422 coOTo <o

0423 8246 WRITE(IOUT,1B06)

0424 ISTOP=12

#4250 coTo <o

0426 a1 WRITE(IOUT,1810) TSTOF,TIME(10),dd

0427 ISTOR = 7

0128 GO TO0 %o

042y 82 WRITE(IOUT,1820) TIME(18), JJ

0430 ISTOFR = 4

0431 GO TO %0

0432 3 WRITE(IOUT,1830) LOS

0433 ISTOF = S

0434 GO 70 90

043% 85 WRITE(IDUT,18Z0)

04346 ISTOF = 8

U437 GO TO 90

0438 84 WRITEC(IQUY, 1840)JH,COND (L, JK), TERST

0439 1810 FORMAT(ZX, ° TSTOF,TIME(L0),dd =7, 2F10,1, 1I1D)
0440 1820 FUORMAT(2X, ‘END OF FILE,TIME(10),JJ =, 10X, F10,1, 1X10)
0441 1830 FORMAT (2X, * LOS = 7,10X,1&8)

0442 1840 FORMAT{(rs,’ TIME EXCEEDS TERST....COND(1,’,I3,") =',F10.2,
0443 & T % TERST =‘,Fi0.2)

0444 1850 FORMAT(‘ EXCEEDED COND AFRRAY DIMENSION’)

0445 1804 FORMAT(‘FLIGHT TIME GREATER THAN 110 MIN.")

0444 1806 FORMAT('STOFFED EY OFERATOR')

0447 x

0448 C

044y C

0450 C© LIST UNINTERFOLATED COND/ICOND MATRIX

0451 x

0452 90 WRITE(IOUT,1%03)

0452 1900 FORMAT(//, " CONDENSER DONE.’/’ DECOMMUTATOR DONE.,’/,
(459 & ! INTERFOLATION FOLLOWS.esases”)

0453

0456 DO 196 JC = 1,dK

0457

0458 IEBL = ICOND(2Z,JC)

0459 x IF(IEC «GT. 992)ICOND(Z2,JC) = TRC/31000

3440 IF(ICOND(2,JdC) .GT. 200)XTCOND(2,JC) =0

0441 INDAX = ICOND(1,JC)

01462 IF(ICOND(L,JC?Y.CE.10.,AND.ICOND(1,JC).LE.19)ICOND(L,JC) = 1
0443 IF(ICOND(L,JC)GE. 40 .ANDICOND(1,JC).LE.49)ICOND(L,JC) = 4
g444 IF (ICOND(1,JdC) ,EG,0,0RICONDCL,JC).GT SYICOND(L1,JC) = §



FAGL

0465
04éé
0447
0468
0449
0570
0471
0472
0473
1474
0475
0474
0477
0a7e
147y
01480
LETN 1
04E2
0483
ga84
%5
0456
nagzy
faRg
g4y
HERSTT]
1471
2472
G493
0474
0495
04ws
0427
0428
049y
iRt}
0501
0502
0S03
0504
0505
05068
0s07
0508
0507
0510
0511
0512
0513
0514
0515
0516
0517
0518
0317
oS0

Ca 090 TR Ou

quwlt; L N A
TP Lo T
Cer Cake VoTUA B

LT o e . PR
g s DULLEET

MAIN +S5A1 UMET-1 1% DEC 1982
FORMATC('1",7 JK',6X,"TIME: OF DaAY; ELAPESED’,
 DHELL TEMF. REF,+ HIGH REF. REL.HUM. UNDECOM ",

 BAROSWITCH WORHING WORKING' ,
76X, HHIMM:SS.S HOURS MMISS5.5 (SECY ,21('-"),
P=—{HZ)==",21('~'),* CONTACT & CONTACT CHANNEL 7, /)
RT2 = {(COND{1,JC)+TLANCH) /3400, -
RT4 = COND(2,JC)}
ELFT = CONDC(1,J0)
IT3 = ELFT/40
DLMMY =ELFT/40.

IDUMMY=DUMM" ' TRUNCATES VALUE
DUMHY 1=1DUMMY . P TRUNCATED REAL
DUMMY=011MMY-DUMMY1

RT3=DUMMY®&0 . tGIVES THE REMAINDEF
IT1 = RTZ tCHANGES TO INTEGER
irz (RT2-IT1)=40

RTL = ((RTZ-1T1)%60-ITZIX&0,
IDUMHY = JC-1
IF (MODCIDUMMY ,LINENDD L EQ. 0)WRITE (IOUT,95)
INUMMY=TCOND(1,J0)
GO IO (191U, 1926, 1930, 1940, 19500 IDUMMY
WRITE(IOUY,191)0C,3IT1,IT2,RT1,KkT2,IT3,RT3,KRT4,COND(3,J0),
ICOND (2,JC), TEC, INDAX
6D 1O 196
WRITE (IOUT,192)JC,ITL,IT2,RT1,RT2,IT3,KT3,KT4,CONDC3, ),
ICOND(2,JC) , IEC, INDAX
€0 TO 196
WRITE (10UT,193)JC,IT1,172,RT1,RT2,IT3,KT3,KkT4,COND(3,JC),
ICOND(Z,JC), IEC, INDAX
GO TO 194
WRITE(IOUT,$94)JC,ITL,IT2,RTL,RT2,IT73,RT3,RT4,COND(3,JC),
ICOND(Z,JC), TEC, INDAX
G0 TO 196 _
WRITE(IOUT,195)4C,17T1,IT2,RT:,KT2,IT3,RT3,RT4,COND(3,dC),
ICOND (2,0 , IEC, INDAX
CONTINUE
FORMAT (1X,I3,3X,T2,717,T%,43/ ,F4.1,F7.4,1X,12,73",F4.1,F7.1,
F10.2,40X,5X,16,2I10)
FORMAT (1X,13,3%,I2, ¢/ ,I2, 17 ,F4.1,F9.4,1X,I2,°! ,F4.1,F7.1,
10X,F10.2,30X,5X,16,2110)
FORMAT(1X,I3,3X,I2," 1 ,I2,75  ,F4.1,F9.4,1X,T2," " ,F4.1,F7.1,
20X,F10.2,20X,5x,16,2I10)
FORMATC1X,13,3X,I2,/ 87,12, ,F4.1,F?.4,1X,12,°:,FA.1,F7,1,
30%,F10.2,10X,5X,16,2I10)
FORMAT (21X, I3,3X,I2,/ 8 12,73, Fa.1,F9.4,1X,T2, 1 ,F4.1,F7.1,
40X,F10.2,5%,16,2110)

30300 300 0 30200020 2020202020 K 00 200 0K 3 00036300 0 30 3 0K 2K 0 00 30300 O0C 300000 0 00 30 00 0 30030 0 20 360 900 200 € 3 0 260006 200 0 3 00 0K 0K D0 3

CAaLL INTERF(JK,TNOH,ISTOF,LCNTK)

(020 30200 000 3200030200320 3020000033200 0002 00000030300 0000 20 2300303 020 020 33 0300
0541 =
052z x

(4



FRGE

052

0524
83523
058
0E27
028
0529
0530
1531

0532

6533
0534
0535
0536
0537
0538
0539
8540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
8552
0553
0554
0559
0556
0557

1)

0559
0550
0561
0547
01543
0S4
0565
[1377Y 3
D547
0568
65469
0570
8'371
0572
6573
NE74
0575
0578
0577
0578
2579
0580

310 MAIN SAL UMET-1 1S DEC 1982

n FRINT TaplLk
x
WRITE(IOUT,1030)
1030 FORMAT (17, 13X, 'DECOMMUTATED OUTFUT AT UNIFORM TIME INTERVALS’)

WRITE(IOUT,1131)
1131 FORMAT(SX, "INDEX TIME AZIMUTH ELEVATION FRESSURE REF FREG',
& SXe'TEMF  REL HUM')} ’
WRITE (IOUT,1230)
1230 FORMAT (14X, (SEC) (DEG) (DEG? (ME}’, SX,
& ' (HZ ) ===~ (DKDINATES )==~")

FXEEEXXRENAXNARRERNEAENXXXAXEX WRITE THE TAELE XXNEEXXKXXXEEXEXEKNX
DO 4747 LL=1,LIST
IDUMHMY=LL~1 . -
WRITE(IOUT,1330)IDUMMY VL1, LLY VLC2,LL),VL{3,LL)Y,VL(4,LL),
2 VLIS, LLY VL(&,LLY, ,VL(7,LL)
&7467 CONTINUE
"
x
1330 FORMAT(1IX,I?,7F7.1)
KX A kXXX FINTSHED WRITING THE TAELE SrEsmxxyxxssxmxx
C
c FINISH EXFLAINING AND END
c
REITE(TOUT,1043)
1043 FORMAT{ ‘=xxx REAL TIME FROCESSING COMFLETE =xxx *)
c
IF¢ISTOF .EG. 2) WRITE(IOUT,10492) KNTLCT.LCNTK
1042 FORMAT(1X, STOFFED AT CONTALCT NR’,IS5,5X,’LAST NON ZERO FCAL NR‘,
& 5y
IF(ISTOF LEQ. 5) WRITE(YIOUT,1043)
1045 FORMAT(1X, ‘STOFFED, CONDENSER UNABLE TO FIND SIGNAL. TOO NGISY‘)
IF(ISTOF LERQ. &) WRITE(IOUT,10446)
1646 FORMAT(1X, 'STOFFED, END OF INFUT DATA (EDF)‘)
IF(ESTOF +EG. 7) WRITE(IDUT,1047)
1847 FORMAT(1X, 'STOFFED, REACH TSTOF (TSTART+TFROC)‘)
IF(ISTOF .EQ. 8) WRITE(IDUT,1048)
1148 FORMAT (1%, "STOFFED, COND OVERFLOW')
IF(ISTOF LEQ. 10) WRITEC(IOUT,1050)
1050 FORMAT(1X, ‘COMPLETED TO EBURST)
IF(ISTOF .EQ. 11) WRITE(IOUT,10S1)
1051 FORMAT(L1X, 'FLIGHT TIME IN EXCESS 0OF 120 MIN.’)
IF(ISTOF .EQ. 12) WRITE(IOUT,10S2)
1052 FORMAT(LX, 'STOFFED BY OFERATOR’)

HRITE FRD COMPATIELE TAFE

DOUELE CHECK FOR ZERD FRESBURE VALUES AT TOF OF FLIGHT

LI I B A O

00 01 LL=1,LIST

J = LIST - LL + 1

IF(VL(4,d) «6T. 0.0 GO TO So2
501 CONTINUE

WRITE(TOUT,&080)

GO TO 203
o0z CONTINUE
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MAIN «SAl1 UMET-1 15 DEC 1982
LIST = J
CONTINUE

NCDS=LIST $FASS THIS NUNEBER TO FRD
ONE MINUTE DATA IS FASSED IN VL ARRAY
IOUT=102 S0 PRD OUTFUT GOES TO THE FRINTER

CALL JUMFER

FURMAT(1X, "UNAELE TO FIND NON ZEROQ FRESSURE - EXFECT ERROR ¢,
‘IN ECC-FPRD FROGRAM’)

5TOF

END

(o)



FAGE

goot
ovoz
0003
0004
T
006é&
6007
oooe
coo9
6010
pots
0012
0013
0014

0oL OFF 1SA21 UMET~1

QFT L,REL
OFT LLE=80
NAM OFF

IDNT OFF
XDEF OFF
ARXEX

EEEXX

CSCET

IDATA RME 300
FSCT

OFF LDA #%0é
STA »$E017
RTS

END :

15 DEC 1982

—



FAGE

gonl
oenz
pou3
ogc4
000%
goos
too7
agne
goov
0010
6011
0012
0p13
G014
015
01é
0017
foig
6019
agzo
o0z1
opaz
0023
noz4
go2%s
0026
ovzr
oezB
0o
8030
8031
0032
6033
1034
8033
0034
0037
043n
0039
0640
0041
o4z
0043
0044
0045
00644
6047
048
0049
oRsS0
0051
0052
40s3
0034
005ES
t05é
0057

eam T d BT LS E s

ORICHL L, L i
T

i

OF PO QUALITY

¥
-t i

001 FRNTER .5Al1 UMET~1 15 DEC 1982

OFT L.+REL

OFT LLE=80

NAM FRNTER

IDNT FRNTER

XDEF FRNTER

x

x THIS FROGRAM SETS UF THE FRINTER TO CUTFUT 132 CHAR FER LINE
I

€sCT

IFLAG RME 2

EYTEL1D RME 1
EYTES RME
EYTEB RME
EYTE7 RME
EYTES RME
EYTES RME
EYTE4 RME
EYTE3 RME
EYTEZ RME
EYTEl RME
EYTEL! RME 1
EYTEL1Z RME %
BEYTEL3 RME 1
EYTE14 RME 1
ISTFER RME 2
TEMFX RME 2
INTHSK RME 2
IRAML RME
IRANMZ RME
TRAM3 RME
IRAM4 RME
TRAHS RME
IRAMHS RME
IRANM7 RME
TRAME RME:
IRAM? RME
IRAM10 RME 2
IT0F RME: 2

IEOT RME 2 _
IDATA RME 1300 yIRAM ARE STACKED INTO THE IDATA ARRY TU EE FROCESSED
T 00 K 2 O R K K
x

L e

MR

x
x  FROGRAM FOLLOWS
x

FSCT
FRNTER JSR »$SES2 $INIT PRINTER

LDA #¢1E _

JSR >$SC0A $SEND

LDA #%14 _

JSR >$5C0A tPRINTER SET UF FOR 132 CHAR PER LINE
LDA =$E007

ORA #330

ANDA #$F7

5TaA »%EQ07 $THIS DISABLES THE SHIFT REGISTER
RTS

END

)



FAGE 001 REAL N-T RS UMET-1 1% DEC 1982

001 OFT L,REL
0002 OFT LLE=BJ)
0003 NAM REAL

6004 TIDNY REAL
0805 XDEF REAL

vous =
0007 zxxxxamaxx THIS IS THE INVERRUF FPROGRAM EXEXNXENXNK

0008 = DATA FROM THE TRADT IS VYALID ON THE FIA’S

0009 = TO CAUSE aN INTERRUF. THIS PROGRAM READS THE DATA

00i0 x INTO EYTES WHERE IT IS FORMATTED INTO INTERGERS

po1L x AND STORED IN IRAMS, WHERE FORTRA&N SUE ‘FORM’ RE-FORMATS
0pl1? x THE DATA INTO RUAL NUNEBERS AND STORES THEN IN TEHWF

0013 x STORAGE. THEN JNCERMENTS IFLAG AND RETURNS TD THIS

0014 x FROGRAN WHERE A KT1 IS5 DOHE.

g01s x THE COND FROGRAM THEN IS LOQKING FOR IFLAG TO EE SET
0016 = SO0 IT CaN TAKE THE DATA FROM THE TEMF STORAGE AND USE IT.
0617 x

0018 CSCY

001% IFLAG RME 2
0020 EBYTELG RME 1
003l EYTE? RME
002Z EBYTE® RME
6023 EYTE7 RME
0624 BYTES RME
0025 EYTES RME
0026 EBYTE4 RME
6027 EYTES RME
0028 BYTEZ RME
B0ZY BYTEL RME
0030 EBYTE1l RME
0031 BYTELIZ RME
0037 BYTEL3 RME
0033 EYTEL4 RME
hu34 BYTELS RHE
4U3% BEYTELIé RME
0036 TEMFX RME Z
0037 INTHSK RME
0438 IRAML RME
0039 IRAMZ RME
040 IRAM3 RME
041 IRAM4 RME
G342 LRAMO RME
0643 IRAMS RME
0044 IRaM7 RME
0045 IRAMB RME
004¢é IRAM? RME
6047 IRAM1D RME 2
te48 ITOF RME 2
004% 1EOT RME 2

P h ph e b e b e

s e b g

2]

3

NNBRNNNRRNR

0050 IDATA RME 1500 $IRAM ARE STACHED INTO THE IDATA ARRY TD EE PROCESSED
D051 w0 N M N N

00%2 x

00s3 x

0054 *x PROGRAM FOLLOWS

US55 =

00%6  FPSCT

0057 REAL LDU #3810C $COMMON STARTS AT 8100 &S0 THIZ WILL FUT STACK INTO BYTES
005 LBX #$E000 fECTTOHM #PDLESTS OF FIA'E

(<



FAGE

0637
Lo
0041
foaz
0043
00464
0045
0066
20467
g068
L1 r-
070
noz:
ooz
73
4874
0075
0oré
4077
078
1679
0080
0081
00132
4083
f0B4
4085
0084
00137
G088
0tuy
00%G
LU
on92
Pue3
B4
009s
0094
naez
0098
pogw
0100
0181
viez
0103
0104
01039
018e&
0107
gio08
0109
0110
D111
0112
0113
0114
0115
011é

0

NN

62 REAL

LOD U,X
FSHU D
LoD 4,X
FSHU D
LOD B,X
FSHU D
LDD 12.X
FSHU O
LDL 16,X
FSHU D

D

LDD INTHSK
CHFL sl
EBNE DOIT
LOD #%02
STD INTMSK
LERA DONE

[T PR
SR NG

OF POCR QUALLTY

-

1o

ey

UMET-1 1S DEC 1982

NDTE HERE THAT FIAS ARE HARD WIRED S0 RSG GOES TO ADDRESS Al
AND RS1 GOES TU A0. TH1S FUT THE DATA fORTS NEXT TQ EACH
1IN MEMORY, TO USE OF THE D REGISTER.

+STARKT GETTING THE DATA

tSTORES PART OF MET WORD AT BYTEL & EYTEZ
$GETS MORE OF THE MET WORD

;STORES MURE OF THE MET WORD AT EYTE3 REYTE4

$RAW DATA IS NOW STORED FROM EYTE1-BYTELD

FORMAT THE DATA XINTO INTERGER IN IRAM USING EYTE11l-EYTE1lS
AS SCRATCH PAD. THEY ARE STORED AS FOLLOWS:
IrRAM I =HDURS

IRAMZ=MIN

IRAM3=SEC

IRAM4=.SEC _

IRAMS=DEGREES OF EL

IRAMA= . DEGREES OF EL

IRAM7=DEGREES OF AZ

1RAMB=,DEGREES QOF AZ

IRAMY=THOUSANDS FLACES IN MET WORD

IRAM10=LOWEST 3 VALUES OF MET WORD (IE UF TO 999)

0 NOT WRITE IN NEW DATA IF FORTRAN IS FORMATTING OLD DATA

FIND VALUE OF HOURS

DOXYT LDE EYTELD

LSRE

LSRE

STE BYTE11
LSRE

LSRE

LSRE

LSRE

LDA EYTELL
ANDA #$0F
STA BYTE11
LDA #¢DA
ML

ADDE BYTEL
STD IRAM1

LDa EYTELD
ANDA #$03
STA EYTELl1

1
NOW DO MIN



FAGE

0117
0118
0119
0120
0121
Q122
01123
0124
0125
0124
D127
uiz2s
012%
0130
0131
0132
0133
0134
B13%
0136
0137
138
013%
0140
0141
0142
8143
0144
145
f114a
B147
0148
014%
D1%{
63151
0182
0133
0154
0155
0156
0Ls7
0158
0159
0140
161
01&2
1163
0164
01465
01866
01467
0148
0149
03170
0i71
8172
0173
8174

0

03 REAL

LDA EYTE?
ASLA

ECC NOCAR
LDA EYTELL
LSLA

ORA 8801
STA BYTEL1Z
ERA LOWMIN

et RS T
ORITITRL Pl w

LA

oS0 QUALITY
{3 PO

+SAI1

NOCAR LOA EYTELL

LSLA
5Ta BYTEL1Z

LOWMIN LDA EYTE?Y

x
x

ANDA $878
LSRA

LSRA

LSRA

STA EYTE13
LOB BYTEL1Z2
LDA $%0A
MUL

abDDE EYTEL
STD IRAMZ

LDa EYTEE
LERA

LSRA

LERA

LSRA

STA BYTELL
LDE EBYTE?
ANDL #$07
LDA #50A
HUL

ADDE EYTEL
ST IRAM3

3

NOW D0 SECONDS

1

UMET-1

NOGW DO TENTHS OF SECONDS

LDE EBYTESB
ANDE #$0UF
LDA #400

5T IRAM4

TIME WORD DONE
START DN EL WORD

LDA BYTE?
ANDA $30F
STA EYTELL
L.DE EYTEY
ANDE $s$F 0
LERE

LSRE

LSRE

L SRE

LDa #30A
HUL

A#DCOE EYTEL
ETD IRAMES

LbA BYTES

1
DG FART OF DEGREE

EL

1% DEC 1982



FAGE

0175
0176
0177
0178
017%
o1an
o61p1
3182
0183
0184
018y
0184
ni187
0188
0189
01940
01791
0192
0193
0194
199
0194
0197
u1v8
0199
gzon
0201
0202
u203
p204
020%
0206
0207
g208
8209
p2i1¢
0211
012
0213
tcr4
0215
2164
0217
0218
0219
Zz
0221
[ Bl

0223
02324

1225

0226
0227
022
p2ze
230
231

0232

0049 fREAL HAll1 UMET-1

ANDA #$0F
87a EYTELL
LDE EYTEéS
ANDE #3F0
LSRE

L.SRE!

LSRE

LSRE

LDA #$04A
Hul

ADDE EYTEILL
STD IRAMG

= DONE WITH EL
x START ON AZ WORD
LDE BYTES
LSRE

LSRE

LSRE

LSRE

LDA #3454
ML

ETD EYTEL3
LDE EYTES
ANDE #$0F
LDA #%(lA
MUL

ADDD EYTEL3
STDh EYTE13
LDA #%00
LDE EYTEA4
LSRE

LSKE

LSRE

I.SRE:

ADDD EBYTELS3
STD IRaM7

x NOW DO TENTHS OF DEGREE AZ
LDA EYTE3
LSRA

LSRA

LSRA

LSRA

S5TA EBEYTE1L
LDE BYTE4
ANDE 430F
LDA #30A
MUL

ADDE EYTE1l
STD IRaMB

x AZ WORD DONE
x ETART 6N HMET WORD
LDA EYTEZ
LSRA

LERA

LSRA

LSRA

STA BYTE1l
LDE EYTES

15 DEC 1982



PAGE

6233
0234
0235
0234
0237
Lo i
{239
L2440
[
6242
n243
Qg
[
befa
coa!
0
[24
LT
G2
| s
Ll
o
DI
[y
250
[lat
(AR 1]
Uéa
1245
HOAR
0244
R24E
0246
0247
0248
0249
0278
0271
p272
0273
027s
027G
0274
0277
9278
0279
0280
0281
0282
0283
a284
D2BS
0286
0287
0288
0289
02%0

ORIGIN AL

PR S T
T oen, kel

OF POOR QUALITY

005 REAL +SALL UMET~}
ANDE: &SOF

LDA o80A

MUL

ADDE [V1E11

STD IRANY

L 0O LALUT DOF HET wOnD
LbL BEYTEZ -
ANDL: ¢s0F

LDA #e44

HUL

STD BYTRI1Z

LDE EYTEL

ANDE: #1ut .
S LR

LOE LyTLY

LSiE

Lonl

LSkU

LSNis

LN #4008

ML

AbDLE [Tl
ALED EYLLS
T IhAn:0

KLU
MET

Wor oo

1.DD ITOF

ADDD €501

CHF'D #1150

ENE ISTOP

L.DD es0000
ISTOF STD ITOF
CHFD IEOT

ENE SETFLC

LoD IEOT

ADDD #%01

CHMFD #1540

EEQ ATTOF

§70 IEOT

BRA SETFLCG
ATTOF LDD 430000
STD IEQT
SETFLG LDD ITOP
CHFD IEQT

BLD WORKUP
SuUED IBOT

STD IFLAG

BRA ESTOR
HORKUF ADDD #1590
SURD IEOT

§TD IFLAG

5ToR LDX TEMFX
LDD IRAML

STD ,X++

LDD IRAMZ

FoneTs
FROGRAM.

DeaTn L fTu At eED AT JNTERGERS

LHTD IDATA ARRY FOR USE IN HAIN

1

-
u!

ZLEC 1902



FAGE

291
0292
0253
0294
029%
62%4
0277
02yy
0299
0300
6301
0z02
0303
0304
0305
g306
0307
6308
0389
0310
0311

004

ETD
Lpp
STD
L.DD
s3I0
LoD
STD
LoD
STD
LoD
STOD
LoD
STD
LoD
5tDh
LpbD
STD

CHPX

EHS
STX
ERA

REAL +SAl1 UMET-1 15 DEC

P X+
IRANM3
o X4+
IRANS
e X+t
IRAME
Xt
IRAMS
y X+
IRAM7
s X++
IRAME
p X+t
IhamMe
1 X+
IRAMLO
s X4t
$$8CE6 tHIGCHEST ADDRESS 0Of LATA STACK
LOOFX
TEMFX
DONE

0312 LOOFX LDX #+B1ZE ;EOTTOM ADDRESS OF DATA STACK

0313
g31i4q
0315
0314
0317

STX
LDD
ETD
DONE
END

TEMFX
#%00
IToF
RTI

1982

"IP!‘



FAGE

ponl
auoz
onoa
0004
0005
0oué
il R
0008
pgoe
al1g
g011
00132
001413
0014
plLs
0014
0017
[
N1y
np-o
tul
002z
0023
g4
nnes
0024
5027
T4 )
onae
0030
G331
0oaz
6033
0034
6035
0036
na3’
9038
0039
a040
0041
ppaz
U043
0044
004%
8044
0047
no4g
g049
aaso
g0%1
gosz

+ 0033

005

0055
e
0057
0058

003 SEARCH .8A:l UMET-1 1% DEC 1982

SUEROUTINE SEARCH

oOn

SUBROUTINE SEARCH (LOS,JK,MASK)
:llll.llillllllltlril[!llllllll! COMMON ELDCHK SEXaaEXEmsRXEsVExXxyxsy ey X
" INCLUDE ‘COMMON.SA’
:llllxlllltllllllxlllﬂlxltll!ll!lll!xlltlllllllllllllllllllll!llxrv:?w::.-.
X

C SEARCH FROM LOW TO HIGH FRER. (SIGNAL MOWC OFTEN LDW)
x

END = SI1IGMIN *
x
c COUNTS ¢ MO, 1, vRLLY ECLDY «0ING EBEQUNDS,
[ Cid mlES5T BAUD COUNT ( KENDRG) AND IMX ( TEND)
.

FEL= 0

KELL = @

HENDG = O

It = 3

DO 462 IE = 1,IN

KE = 0

DO &6l dJd= 1,10
661 TF (FREG(J).LT. END ) Ki = HE+l
KEND = KE - KELL
END = END + HGATE
IF {RELL .EQ. 10) GO TO 10
KELL = KEL
REL = KE
IFC IE .LT. 3 ) GO TO 662
IF ( KBEND .LT . KENDG ) GO TO éaZ
ITEND = IE
RENDG = HKEND
662 CONTINUE
10 IF(KENDG .GE. 3) GO TO &é4

x
c SIGNAL NOT FOUND # INCREMENT NOISE COUNT
4
LOS = LOS +1
IF (LOS .GTY. 100 » GOTO 1111
IF (LOS .ER. 1) THWCH2= TIMEC1)
C
c GET NEXT FIVE RAH DATA FOINTS
x
RETURN
c
c
c FOUND SIGNAL ¢ SET GATE , NOTE LEADING
c EDGE SWITCH TIME AND DWELL, ]
c CONDENSE THE DATaA FOINT ., AND FROCEED TO DECOMMUTATE:
x
6464 CONTINUE
LAOSN = LGOS
LasS = 9
SIGLEV = SIGMIN + (IEND-2)%HGATE

&



FAGE

0pue
0060
00461
[T
LLé&3
Viss
bU&S
0ed
0047
foéB
00469
80670
¢071
ap72
8073
ro74
00zs
00764
0077
to7e
peze
onan
000
poEz
0083
0084
0085
0084
oagry
8088
oese
a090
noel
0092
0093
1094
nogs
0024
gue?
oueg

MHOO s

7017
4889

neOo

.- i .;.§p
[ LA P - DI -
RIS Wi T

OF PCOR QuALTY

SEARCH .5A:1 UMET-1 15 peC 1962

TSWCHL = TSHTCH

IF(TIME(1) .LT. TSHTCH)IGOTOD 44
TSHTCH= TIMEZ(1)

DHELL = (TSHTCH = TSWCH1)

CONDENSER OUTFUT

IF(NSUM .EG. 0) GO TO 2645

IF(JK .EQ. 0)GODTD 4889

IF(TSWCH1 .LE. COND(1,JK))G0 TO 31004
NIENTIES]

COND(1,Ji) = TSWCH1

CONG(Z,dE) = DHELL
COND(3,JIK) = FSUM/NSUM

IF(J® .GE, 900)GOTD 2222

DECOMMUTATE

IF (JK .6T. 1)GD TO 3001
WRITE(I00,300%)

FORMAT ( "xxuxxx [OND. MATRIX xmxxxx’,/)

CONTINUE
WREITE(100,3000)2K,CONDCL,08) ,COND(2,JKY ,COND(3, JK)
FORMAT (Y CONDC(’,I3,’)= “,F12,1,F8.1,F10.4,5X)

L0 TO 2665

MASK = 1

RETURN

MASK = 2

RETURN
WRITE(IOUT,3007)JH
FORMAT(’ xxx WARNING xxx SWITCH TIME DID NOT INCREASE AT-,

T = 7L,IB)
FSUM = 0,
NSUM = O

RETURN
END

. T



FACE

ga01
0002
0003
0no4
Byos
200%
oon/
ggng
gauy
0gio
01t
0012
D013
o114
0015
RN
ga1y
ngi
ou1e
ouxp
0ol
nugz
Quzs
D024
4825
Qa2s
qaar
nozs
{1
003
03]
on3z
#0733
0034
0035
2038
0Dgz7
0a38
LN bed
gia4n
no#
paae
8043
goaq
0043
0044
n0R7
0048
0049
0050
NGl
§052
2053
00G4
L0ES
6054
(N1
6030

o -
C o
s vemd

G POOR Gisrdass

B

0oL SETUR Batl UMET-1 15 DEC 1782

OFT L,REL

OFT LLE=B0

NAM SETUF

IDNT SETUFR

XDEF SETUF
x
ExxxAREuE¥ THIS IS THE MAIN FAFER TAFPE SETUF FROGRAM EXEXEXEREX
x

T8CT
IFILAG RME 2
EYTEIO0 RME 3
EYTE? RME 1
EYTES RME 1
EYTE? RME 1
EYTE4 RME 1
BYTES RME 1
CYTE4 RMB 1
EYTEZ &ME 1
EYTE2 RME 1
EYTEL RME 1
EYTE11l RME
BYTELZ RME
EYTELZ RME
BEYTEL1A RMB
BYTELS RMEG
BYTE1S RME
BYTEL? RME
EYTELIBR RME
EYTE:I? RME
EYTEZD RMf:
IrRAM1 RME
IRANZ RME
IRAMI RME
IRAMG RME
IRAMD RME
IRAME RME
IRAM7 RME
IRAM8 RME
IRAMT RME
IRAMLN RME 2
ITOFP RME Z2

P ol ol LR Ty

NMRRNNREPERERN

IEDT RME 2
ItaTA RHE 3000 ;IRAM ARE STACKED INTD THE IDATA ARRY 70 BE FPROCESSED
13333334333 <e23¢ 833343334
x
x
x  PROGRAM FOLLOWS
=

FSCT

SETUF LDD #0000

§TA BYTEL D.P. FLAG

8TA BYTEZ TEMF, STORAGE FOR DATA
SThA BYTES HULTIFLIER

§Ta EYTEA X REGISTER

STa EYIES

5T+ BYTES 1000 FLAG

574 EBEYTE? DELETE FLAG

STa EBYTEBR STACK COUNTER

r B | .\



FAGE

G057
00&0
0061
00462
0043
0044
0065
T IECT]
wp 7
312:Y:]
0069
ouzon
5071
6072
0g73
0074
0avs
6076
077
nove
[y
goBo
neel

5ThA

SETUF +SAT1

EYTED
EYTELQ

A BYTELE

IRAML
IRAM2
IRANS
IRAH4
IRAMS
IRAMB
IFLAG
#%04
+eENL7
#3$8700
IRAHS&
$4£5878
=$DFFE
307
+$ED1é&

ANDCC #3EF

RTS
END

UMET-1
ENTRY COUNTER

STORAGE FOR INTEGER
STORAGE FOR FRACTION

+ADDRESS OF TAPEL
+IRQ VECTOR JUMF

15 DEC 1982

w J



FAGE

2001
oooa
0003
0004
0005
DGU&
ggo?
joos
to09
0010
0011
6012
0013
0014
915
0016
ani?
goie
so1e
0ezo
noz2s

0e2z
@oa3
0024
2075
D0lé
ee27
nees
node
6030
0031
0632
6023
0034
0035
0036
uoa?
bp3s
0639
0640
0141
¢n4z
2043
0044
0045
0044
0047
0048
0047
o030
0031
0o0sz
04053
G054
00=s
005é
hQ57
05E

ot e
- : ,_)._;j.-'.‘._sf
601 STOFER .34%1 UMET-1 1% DEC 1982
OFT L.REL
OFT LLE=BD
NAM STOFER

IDNT STOFER
XDEF STOFEKR

THIS FROGRAM LDDKS TO SEE IF THE ‘S‘ HEY OF THE TERMINIAL
HAS EEEN HIT. IF S0 THIS PROGRAM SET ISTFER TOQ i. THEN ADVANCE
LOOKS AT THIS FLAG, AND IF SET CAUSES THE PROCRAM TO STOF,

CsCT

IFLAG RME 2
EYTE10 RME 1
BEYTEY fME
BEYTEBR RME
BEYTE?7 RME
EYTES RME
BYTES RME
EYTES RME
EYTE3 REME
EYTEZ RME
EYTE1l RHE
EYTE1l RME
EYTELZ RME
EYTE13 RHME
EYTC14 RME
ISTFER RME
TEMFY RME 2
INTMSK RME 2
IRAML RHE
IRAMZ RHE
IRAM3 RME
IRAMA RME
IRAMS RME
IRAMS RME
IRAM7 RME
IRAME RME
IRAMT RME
IRAMI0D RME 2
ITOF RME 2
1E0T RME 2
IDATA RME 1500 1IRAM ARE STACHED INTO THE IDATA ARRY TO BE FROCESSED
000300000 O OO 203000000
x

e SN P e

(S YTy TN

RPN RREMNR

x
x  FROGRAM FOLLOWS
x

FSCT

STOFER LDD #0000
STD ISTFER

LDA ~$EC14

LSRkA

ECC NDCHAR +IF FLAG NOT SET THEM N CHAR
LDA =$ECIS sLOAD THE DATA FROM THE ACTIA
CHFA #1532 $ASCTII LETTER S

g1 MHUCHAR }IF NOT EGUAL TO § RETURN

LD 4=0001 tT0O SET THE FLAG

STD ISTFER (FLAG IS MOW EBEY

AN



FAGE 002 CSTOFER  L.SAll

00'3% HOCHAR RTS
gns  END

UMLT-1

1% DEC 1582

14



FAGE

0001
000
nnes
poo4
a0ns
pens
go07
noog
000%
00190
0021
0pi2
0oxrd
0014
6015
0016
017
o018
0019
00Z0
0agl
ou22
0023
024
0025
0024
6027
po2e
0y
0030
o3l
32
833
oe34
Bo3%
Da3s
0037
nos8
903y
0040
oo41
0042
go4z2
0044
004%
gu44
0047
0048
0049
posc
0851
pas2
0053
0054
DOSS
pOS6
0osr
nase

001 TafEL +SAL UMET-1 1S DEC 1982

OFT L,REL

DFT LLE=B{

MAM TAFEL

IDNT TAFE1

x

xxxxxxxxxx THIS IS THE MAIN FAFER TAFE FPROGRAM xXxxxsxxExx

x DATA FROM THE TAFE READER IS VALID DN THE FIA
x TO CAUSE AN INTERRUF, THIS FROGRAM READS THE DATA
| INTO EYTES WHERE IT IS FORMATTED INTO INTERGERS
% AND STORED IN IRAMS, WHERE FORTRAN SUE ‘FORM‘ RE-FORMATS
x THE DATA INTO REAL NUMBERS AND STORES THEN IN THE CAL.
x TAEBLE.
= .
CECT

IFLLAG RME 2

EYTE1Q RME 1
EYTET RME

BEYTE8 RME

EYTE? RME

EYTES RME

EYTES RME

EYTE4 RME

EYTES RME

BEYTEZ RME

BEYTE1l RHE

EYTE11l RME
BYTE12 RME
BYTE13 RME
EYTE14Y KME
BYTE1S RHME
BYTE1ld RME
EYTEL7 RME
BEYTE18 RME
BYTELY RME
EYTEZ0D RME
IRAMI RME

IRAMZ RME

IRAM3 RME

IRAMA RME

IRAMS RME

IRAMS RME

IRAH7 RME

IrAME RME

IRAMY? RHME

IRAM1D RME 2

ITOF RME 2

IEDT RME 2 ’

IDaTA RME 32000 :IRAM ARE STACHED INTO THE IDATA ARRY TO BE FROCESSED
520030 2300023 M0 0 30K

x

[ S W R S S
N il R Ll TR

RPN

PROGRAM FOLLOWS

FSCT

STY IRAM4

LDY IRAMA

LDA >$ED14

LDA *$ED1S LOAD DATA INTD aACC.

v



FAGE

005%
onén
0041
0062
0063
toé4
0045
00&s
0047
¢0s8
N06%
o710
0071
go72
0073
ne74
86075
0onvé
0077
noze
0oe7e
ohan
1§i]E38
oog2
onas
0na4
0085
[HR11=14)
0oz
Gnee
Lasy
0090
6051
0052
po23
0094
0095
0g?a4
gay?
ones

07y
0100
0101
o102
103
0164
0108
fias
0107
f1o8
0109
0110
0ila
04112
0113
G114
0115
0118

¥ s
R‘C.i" - F‘ 5

002 TAFEL .8a:1 UMET=-1
SThA EYTEZ
LDE BYTEZ
CMFE #4035
EEQ SFAC
CHFA $%7F
EBEQ RED
LDE #%00
STE EYTE?Z
ERA OUYT

RED INC EYTE?

OUT STA EBYTEZ2
STY IRAMS
LDY TIRAM4
RTI

SFAC CHFA #320
ENE NSPAC
LDE #3204
STE EYTEB

NSFAC CHFA #32E
ENE NFER
LDE #%01
STE EYTEL
ERA OUT

NFER EMFA £330
ELO OUT
CHI*A #$39
BLS MASH
ERa OUT

MASH ANDA $30F
STﬁ |_Y
LDE EYTEB
DELE
STE EYTES
LDA BYTELS
CHFA #120
ELD NZER
DA BYTEZ
ANDA #30F
CHEA #%00
ENE NZEKR
LDE EYTEE
CMFE $%035
BEQ ZER

NZER LDE EYTEL
CHMFE #3501
EEQ RES
erRA OUT

RES LDE #%00
STE EYTEL

ZER LDD ¢30000
1D IRaMl
STD IRAMZ2
LDE .Y+
INC EYTES
STD IRAMZ
LDE #%91 _

MULT STE EYTE3 MULTERPLIER = X
LDA EYTESB

THREE CONSECUTIVE DELETES?

RESET DELETE FLAG

COUNTER SET TO SIX

SET D.F. FLAG

NUMEER?

STORE ON STACK

120 ENTRIES?

ACCEFTS ZERDS AFTER 140 ENTRIES.

FIRST DIGIT?(ACCEFTING ZEROS)

CHECK D.F. FLAG

RESET D.F. FLAG

INITIALIZE TO ZERD
+X=D ACCUMULATOR

15 DEE 1982



FAGE

0117
0118
g119
0120
0121
0122
0123
01d

0125
0126
0127
01289
0129
o130
0151
0132
0132
0124
135
D134
0137
0138
013%
2140
¢141
0142
0143
0144
2145
0144
0147
0148
0149
0156
0151
8152

ORIGINAL PAGE 19
OF POOR QUALITY

603 TAFE1 +SAl1 UMET-1

CHFA $$0T
BEQ LAST
CHMFA #3045
BEQ FINI
CHFA #%02
ENE THOU
LDA EYTESB
INE EYTES
THOU LDA ,Y+
INC EYTES
MUL,

ADDD IRAM1
STD IRaM1
LDA BYTE3Z
LD #10
MUL

ERA MULT
LAST LDAa EYTES
CHMFA #1301
ENE THOU
DEC BYTES
LDA ,Y+
INC EBYTES
LDE: #4504
MUL

LDA #344
MUL

ALDD IRAML
STD IRAML

FINY EDD #s0001

STD IFLAG
INC EYTE1S8
LDA #2064
514 EYTEB
JHE QUT
END

LAST DICIT?
FINISHED WITH ENTRY?

1000'S FLACE?

SET 1000'S FLAG

MULTIFLY BY FOWER OF TEN

INCREMENT MULTIFLIER

RESET 14600°'S FLAG

TEN
TIHES TY TEN
100
TIMES BY 140

SET FLAG

RESET COUNTER

15 DEC 1982



FAGE

TT
0002
0003
06004
0005
0006
0007
0008
0009
0010
001
0012
0013
6614
0015
0016
0017
0418
0019
0020
0021
poz2
0023
0024
0075
8026
poar
0028
0029
030
0031
003z
0033
0034
003%
0036
0037
o038
0037
0040
9041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
004
0055
0056
00s7
9058

0
c

x

01

-

i nY YTt L':
ORI AL e L2

Bt NCGUt =) Q'..?f'a"'s'r‘f

TRACHK +SA1 UMET-1 1% DEC 1982
TRACK SUBROUTINE
SUBROUTINE TRACK(LOS,JH,HASK)

WM NN 0O COMMON  EL IO 0B 0000000 0000 020035000000 N O O MK O

"OOO0

L Ewl

now

ooon [ 9] . Rol | nOx

0

671

&72

83

85

INCLUDE ‘COMMON.SA’

0030 TR0 200020000 B NN I 200NN OO0 06 0 200 00 2080 0 00N D 0 O 0000 20K DN O 00 000 00 2K 3O 0 G 00 360 0 K K

SET GATE BOUNDS
COUNT SIGNAL POINTS IN GATE

MASK=0 .
BUFR = SIGLEV + HGATE
IF(BUFR.GT.EIGMAX ) BUFR
ELWR = SIGLEV - HGATE
IF(BLRR.LT.SIGHIN » ELWR = SIGMIN

SIGMAX

MEMORY TO STARILIZE CONDENSED SIGNAL

NGATE = 1
SUMGTE = SIGLEV

COUNT FPOINTS 1IN GATE

DO &71 J= 1,10

IF (FREQG(J) .GT. BUFR .OR. FREG(J} .LT. ELWR) GOTO 471
SUMGTE = SUMGTE + FREQ(J)

NGATE = NGATE+1

IF ( NGATE .GT. &) GO TO é&72

CONTINUE

IF LESE THaN TWO (EXCLUDING SIGLEV) IN GATE, LO&T SIGNAL

IF ( NGATE .GY. 2 ) G5O TO 472
EALL SEARCH(LDS,JK,MASH)
IF (MASK .EQ. 1) GOTO 63
IF (MASK .EQ. 2) GOTO BS
RETURN

HAVE SIGNAL # INCREMENT FOR MEAN AND ADJUST GATE

FSUM FSUM 4+ SUMGTE/NGATE

NSUM = NEUM +1

SIGLEV = (SIGLEV + SUMGTE / NGATE) = 0.5
RETURN

CONTINUE
LOST SIGNAL --- NEVER FOUND IT IN SEARCH

HASHK=1
RETURN

CONTINUE
JK > 1000 (COND DIMENSION)



. P ]
fer g o Ty
C;Hi'*.”"!':" -_’,-:'-,;v. _ .ij

Piiadl Yol

OF POOR QUALITY

e —————— g =t - - - - = e --
FAGE 002 TRACHK +S5AL UMET-1 1% DEC 1982
005Ee MASK=2

00&0 RETURN

00é1

00s&2 END



FAGE

0001
paonz
6003
sou4
0003
0ooé
0007
0068
none
no1o
G011
6012
6013
0014
RIBE<1
get1é
#Ho17
6018
0019
agzy
8021

o1

CADIR

c

C
c
c
C

. '
LU SO

G =

aADIR +SA1

{~4

UMET-1 15 prc 1982

FUNCTION CALLED EY WINDS

FUNCTION ADIR(U, WV}

THIS SUBROUTINE WTLL COWMPUTE THE DIRECTION FROM WHICH THE WIND IS ELOWIN
THIS WILL NEED DIMENSION IFF ACTUAL ARGUMENTS ARE SUESCRIFTED

&0
61

PUMMY=V/U
IF(UY&1462,63

ADIR = 90, — 57.,2958% ATAN(DUMMY)

GO TO &4

ARIR = 270, = G7.

GO TO &4

IF (V) &5,464,67

ACIR = 340.
GO TO &4

ADIR = 999.
GO TO 44
ADIR = 180,
RETUR -

END

2758x .ATAN(DUMMY )



FAGE 0101 AMOD SRl

UMET=-1

0011 € FLUNCTION 7O TAKE MOD OF REAL #

oooz
0on3
0o04
0005
Gous
o007
6008
gony
0010

X
xa

FUNCTION AMOD(A,E)

DUMNY=A/E

IDUM=DUMNY
DUMMYZ2=TDUM
AMOD=(DUMMY~-DUMMY 2 ) x§
RETURN

END

15 DEC

1782

{4



FAGE 001

sont C
ong
goog =
0004 =
0005
0Qas&
0oo07

P
wyeme v

S
OF POOR QUALTE

T

ALOG1O .54A:1 UMET-1

FUNCTION TQ TAKE BASE 10 LDG OF A NUMEER
FUNCTION ALOG1C(A)

ALOG10=(ALOG(A))/(ALOG(10.)?
RETURN
END

13 DEC 1982



FAGE

cool
0002
0003
opo4
6005
0004
ogny
ngos

061 FLOAT «S5A11

€ FUNCTION TQ TURN INTEGER TD REAL NUMEER

FUNCTION FLOAT(ID

DUMMY=T
FLOAT=DUNMY
RETURN

END

UMET=-1

15 DEC 1982

"



FAGE

oeol
anpa
non3
nnng
gaous
DENs
0ne?
gona
nane
uoi10
ool
Goiz
6013
0014
a01s
0014
06017
anig
D019
0020
0021
00z2
0023
0024
0025
0024
anz7
90Z8
0029
0n30
6021
6032
ik
U034
0033
0038
0037
uosae
1029
Du4o
0041
o492
1043
0044
on4s
3046
co47
0048
o049
oosn
ous:
0052
GoS3
3054
0035
8055
0057
gnss

onl LD +SA01L UMET-1 15 DEC 1982
c ROUTINE FOR FREDUCTION DF OHE MINUTE DATA
C
SUREROUTINE PRD
0T R RN T 0 N I O 0 03O

x
INCLUDE ‘FRDCOM.SA”

x

KRN AN SR NN MR NN KWK 0 R 00 I 0T 00000 K O

DIMENSION ITFERR(B),0LD(S),IERRMCABB) , AHKME(36) JTEST IERRMEAKHME

DIMENSTON EFR(110),ETPC(110),EPT(110),NLEBL(S) JNLELFOR TEST

DIMENSTION F(1103,P3¢(110),TEMP(110},DLEL(2Y DLEL FOR TESTY

DATA ET/0.0/ )

DATA ARKHE/
io00.0,%00.0,8%0.0,800.0,700.0,400.0,%00.G,4906.0,2%0.0,300,0,
250.0,200.0,156.0,125.0,500.0,80.0,70.0,460.0,50,0,40.0,35.0,
30.0,25.0,2040+1743541540,12.5,10.0,840,7.0,6.0,5.0,4.0,3.%,
3.0,1.6/

3NN 0K O 0 03RO 030 0 OO 6 02 0000 0K K
COHSTANTS USED IN PROGRAM

01 % D On s O

DATH ZERO/D.0/,IZER0/0/,0NE/1.0/,I0NE/1/.TEN/10.0/  STESTING
DATA ISEVEN/7/,SEVEN/7 .0/,ZNINE/-99.9%/,Z180/1E80.0/ TESTING
DATA ZNN/-999.,9%/,TW0/2.07,FOINTS/0,5/,ZTENF2/10.2/  3TESTING
DATA Z99/99.0/,Z98F%/98.9/,256/56.0/,2113/113.0/,257/57 . 295779/
DATA FOINT1/0.1/,Z99F9/99.%/,2009KS/9.99999/, 299F99/99.5%/
DATA Z599F9/999.9/,ZNNN/-999.999/,ZF9966/ . 996426/, 248000/48090. 0/
DATA ZBFYE/B.902E6/,Z294F/294.0/,24F2E/4.3E-3/,2F611/.611/
DATA Z1F7E/1.74533E-2/,214F6/14.64467/,23F9E/3.9453635E-4/
DATH Z7FBE/7.894BBE-4/,220F/20.0/,2273F1/273,15/,2233F1/233.15/
DaTA Z3FEIPE/3.29E5S86E~3/ ,Z1F07E/L,07701E~3/,ZSFBYE/S . BYYBSE-S/
DATA RATE/0.0/
C
2 200 28000 D6 00 00O GG NG OO0 0 O N0 KN D D 0K K N N O K
x
=
100 FORMAT (1X,2A5,2I7,5F6.1,12,2F5.1,F7.1,A6)
101 FORMATUFG.1,T6,F6.1,FB.S,F741,F6.2,F7.1,F7.4,F6.1,F7,1,F7.2,2F&.1,
& F7.4,4F6.1,F4.1,10X)
1010 FORMATC(FG.1,2X,F6,0,2X,F7.1,2X,F7.4,2%X,F6.1,2X,F7,1,2X,F7.2,2X,Fé.1,

& 22X F&4 12X F7.4,2X%,9(F6.1,2X))
109 FORMAT(/0TIME ALT PRESS ‘e
& ‘LaG TEMF FPTEMF VTENMF HUMTY DEWFT SFECIF ‘s
& 'SFD bIR NS EW’,
& /o MIN GF MT ME FRESS DEG K DEG K ‘o
X ‘DEG K FRCNT DEG K HUMTY HFS DEG HFS MFES /)
110 FORMAT(SX, SURFACE CONDITIONS',/,
.3 77X, FRESS,FB.1,’ ME‘,BX, BASE CAL = *,FU.1,’ C AT *,FS.1," ORD’,
& Za7%y "TEMF W F9.1, 7 K’ ,7X, "HUMIDITY = - ,FS.1,* % AT *.F5.%,’ ORD",
.3 FaZX, "HUMY? (FRe1,7 %7,7//,1200°%7))
120 FORMAT(’1STATION’,T14,4X, "LAUNCH DATE’,I3,-',I2,"~",TI2.4%,
& ‘LAUNCH TIME-,I2,74°,I2,/1',F3.1," GMT SONDE ID /,IN,/,/)

152 FORMAT(2X,13,1X,3I49,62X)

133 FORMAT (217 ,1I5,F7,1,3F5.0,F4.0,39X)

210 FORMAT(2AS,I46,A5, 'ECS ' yA6,FB+1,4F5.1,3F5¢1,F5.3,FS.1,F7,1,F5.1,
& F&.1,F5.1,F7.2,F6.3,6X)

1000 FORMAT(1X,Aé6,A%,1X,A4,A5,2X,2F4.1,F8.2,3F5.1,F8.2,F5.3,3X,A6)
4000 FORMAT(/, %xxx RECORDED INSTRUMENT HUMIDITIES mxx’,/,



FAGE 002 FED +SAL UMET-1 15 DEC 1982
605y & ‘wxx LESS THAN 20 FRUNT NOT LISTED =xxa’)

0080 S060 FORMAT(/, x=x GMD IN LIMITING ANGLES xxx‘,/,
0061 & ‘ERX DURING FART OF OESERVATION XX )

00462 4011 FORMAT(SF12.%,A10,2X,I2,A29,29X)

0843 8150 FORMAT(/, ‘xxxxxx ORDINATE GREATER THAN 100.0 mmxxxx‘/
00é4 & FSa04F7+41,2F441,F7.2,F6.2,2X)

00485 B140 FORMAT(/, ' XaxXkx GMD TRACHING ERROR %’/
0044 & FOeDoF7 .1 ,2F%41,F7.2,F6.2,2X)

00467 F031 FORMATL( X Y -T-3 8]

0068 9034 FORMAT( +*, 71X, F10.4," EREXNXXNEXEY’ }

0049 9154 FORMAT(/)

0070 9264 FORMAT(/, =xx LAYER EELOW ‘,Fé.1,’' ME HAS SUFER ADIAEATIC LAFSE’
0071 K s RATE OF ' ,FS.4,’ DEG/KM’)

N7z 9344 FORMAT(/, 'wxx LEVEL EELOW *.Fd.1,’ ME XXX FOTENTIAL -,
G073 & "TEMFERATURE = “,Fé&.l,* DEG K xxx NOT INCREASING?
0074 9444 FORMAT(/, Xxxxxx FOR THE AEDOVE LAYERS OR LEVELS, CHECH TEMF -
0a?= & ORDINATE AND FRESSURE ENTRIES. KENXXX' /4 /)
0076 C

0077 C

0678 C

0072 C READ RADIDSONDE CALIERATION CARD

0080 €

fpgl IOUT=102

pog2 HTMSL=HEIGHT

0083 CALTF=30.0

0084 RECRH=46.0

6ges C

008s C

087 C SET INITIAL FLAGS

ogas C

ooge AAD=0,00191617

0090 AARL=0.0173393

0091 AAd==0.,2103E~-04

noez AA3=0.8BS51477E-07

no93 AA4=-0,181232E-09

loo4 AAT=0,135529E-12

0nes IH=0

5094 IXT=0

00w? ITEMF=0

[N IERRF=0

(iR MIN=1

0100 KEKE=1

6101 ICALFL=1

gioz2 IHUMFL=1

0163 - IELVFL=8

0104 I0ZNFL =D

0105 CENT=Z 3,16

0104 QI=01Z

0107 La=0IC

0108 TEI=TED

g109 FRESS=FCAL + ,0%

0119 IF{Al .NE. 0) GO TO SSS

8111 Ab=0

8112 Al=1

0113 ICALFL=0

0114 5SS5 IOTHME=-9%9%9

0115 IF(KOFT .EG. 0) ICALFL=0

0114 NLEL(S1="6H"

L
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FAGE 003 FRD +SAt1 UMET-1 15 DEC 1982
D117 C om0 000 0 03 08 08 00000000

o118 I=IZERD

0119 00 S50 J=1,7

0120 I=T+1

012t 50 IIERR{I)=0

0122 C -

0123 € COMFUTE CALIERATION CONSTANTS FOR RADIOSONDE DATA
0124 C

0125 CALL TEMFEE(CALTF,IERRF,I,ITEMF)

0126 CaLl. RL{RECRH,CALTF.I,IDF,IH)

0127 C

0128 C READ HEADER CARD

0129 C

B130 IF(NCDS .GE. 10BYNCDS = 108

0121 C xxxx FROCOMMON ALLOWS OMLY 108 ONE MINUTE ENTRIES
0132 C axxx WHERE COND FASSES UF TO 110 MINUTES OF DATa
0133 IZR=0

0134 IEBERST=NCDS~1

0135 ITERM=NCDS-1

0136 DUMMY=FR(NCS+1)

0127 DUMMY = ONE

0138 C

0132 © READ DATA CARD

g140 C

g141 0} 577 I=1,NCDS

$142 x

0143 x DATA IS FASSED FROM HMET TO FRD IN THE VL ARRAY
D144 x

0145 TIH(I)=UL(1,I)/6U.U

01446 PR{I)=VL(4,I)

0147 DT(II=VL(6,1)

0148 OF(Try=VL(7,1)

0149 AZCIY=SVULIZ, I}

0150 EL(I)=VL(3,1)

0191 %77 CUNTINUE

0152 €

G153 HGMDT=HEIGHT

0154 ¢

01S5 € CHECK INFPUT DATA FOR ERRORS

01%s €

0157 CO 40 I=1,MNCDS

0158 TLIX»=ZERD

1159 TALF(I)=ZERD

0160 © ek

Niél DEWFT(T)=2ERD

0142 IF(TIMCI) LE. IOTHME) IYERR(2)=1l

01463 IF{I .GT. NCDS) ITERR{(3)=1

D164 I0THE=TIM(I)

0145 IF(T .EQ. 1) GD YO 10

0144 IF(EL(I} .GT. ZERO .AND.EL(I) .LT. SEVEN) TIELVFL=1
D1&7 IF(AZ(I) .NE. ZER{ .AND. EL(I) .GE. SEVEN) GO TO 18
0148 AZ{I)=7ININE

0149 EL(I)Y=ZNINE

0170 GO TO 14

0171 10 TF(IAZ .EQ. 0) GO TO 14

6172 IF(AZ(IY LLE, 2180) 50 7O 12

0173 AZ(DY=AZ(I)~-Z180

0174 60 TO 14

L™
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0175 12 AZ(I)=AZ(1)+2180
0176 14 IF(FR(I) ,NE, ZERD) GO TO 15

0177 IXT=IXT+1

0178 Co TO 18 _
0179 15 IF(FR(I) JLE. PRESS .AND. FR(I) .GT. FR(I+1)) GO TO 17
8186 OLD(1)=PR(I) '

181 ITERR(4)=1

0182 17 PRESS=FR(I)

0183 TaLF(I1)=ALDG(FRESS5)/2.30258% F2.3025B5=LN 10
0184 IF(IXT .EQ. 0) GO TO 18

6185 IHI=T

0186 ILO=THI-IXT-1 .

9187 00 9189 JJ=1,IXT

0188 H=JuJU+IL0

nige DUMMY=JJ

0170 DUMMY1=IHI-ILO

0191 TALF GO =TALF(ILO) +DUMMY /DUMMY 1 (TA P (IHI ~TALF (ILD )
0192 9189 DUMMY = TALF(K)

06193 FROKY=SFPORITOTER, CLabiv)

0194 V1=

0195 13 TrEeY JGE. HODS-1) GD TOD 346

Gl%a0 IF(DT(L).EQ.ZERD.OR.DT(I+1).EQ.ZERD.OR.DT(I+2),EQR.ZERG) GO TD 34
0197 DUMMY=DT{I)-LT(I+1)

0198 DUMMY1=DT(I)-DT(I+2)

0179 D1=AES (DUMMY)

0200 DZ=AES (DUMMY1)

g0t IF(D1 GEL.FOTINTS .AND. D1 .GE. D2xTWO) IIERR(B)I=1
nza OLO(EI=TIN(I+1)

uen3 36 CONTINUE

¢zZo4q C

Deus C© FRINT ERROR MESSAGES

G200 C

0207 00 389 I1I=1,8

nzong IF(IIEHR(II) EQ. 0) GO TO 38

fy2ee IIERR(IIN=0

nz1o IF(IT LGT.160T0 2224

Uzt WRITE(IOUT,1115)

$21e 1115 FORMAT( DATA CARD IR DOES NOT MATCH FLIGHT ID =xx‘)
G213 2224 TIF(IT LGT. 2)GOTQ 3334

0214 WRITE(IOUT,2228)
0321F J223 FORMAT(’ TIME NOT INCREASING - FPROGRAM CONTINUES xxx‘)
0216 3334 IF(II .GT. 3) GOTO 4444

0217 WRITE(IBUT, 3339

218 3335 FORMAT(‘TIME GREATER THAN 120 MIN - FROGRAM CONTINUES®)
1219 4444 TIF(IX .GT. 4) GOTOD ST54

0220 WRITE(IOUT,444530LD(TT~3)

D221 4945 FORMAT( FRESSURE NOT DECREASING - FRESSURE=‘,F10.4)
0222 5S84 IF(IT .LT. S) GOTO 38

0223 WRITE(IQUT,S5550LD(II-3)

0224 5555 FORMAT(’TEMF ORD FAILS DIFFERENCE TEST xx CHECK TEMF ORD AT *,F10.4)
0225 38 CONTINUE

0226 C

0z27 DUMMY=100

1 ] IF (DT(I) .GT.DUMMY ,OR. OF(I) ,CT.DUMMY?

0227 & WRITE(IDUT,8150) TIM(I),PR(I),

0230 & BTCIYOF(I3,AZL{IN ,ELLI)

0233 IF(AZ(IY .GT. 340.0 .OR. EL(I) .GT. ?0)
232 R WRITE(IOUT,B8340) TIMCI),PR(I).,



FAGE

0233
0234
0235
0134
0337
0238
02379
6240
2241
0242
0243
0244
0245
0246
0247
0248
6249
0250
0221

02322

8253
0254
02%5
0256
D257
D258
0255
B240
0261
D242
0263
0264
0245
02664
6247

2&8
6249
0270
0271
0272
0273
0274
0275
0274
0277
D278
0279
0280
0281
0282
0283
0284
0285
D286
0287
0288
0289

290

005  PRD «5A31 UMET-1 15 DEC 1982
& DY) OF (X5, AZLI0EL(I)
40 CONTINUE
c
c
C FPROCESS DATA FOINTS
C -
DO 90 I=1,NCDS
FPE=ONE
X=FR({I)
J=1
C
c RARDIOSONDE TEMPERATURE CONVERSION
C
X
CALL TEMFCE(CALTF,IERKF,J,ITEMF)
c
c RADIOSONDE RELATIVE HUMIDITY CONVERSION
c
x
CALL RL(RECRH,CALTF,J,IDF,IH)
c
DUMMY={1000)/FR(I)
DUMMY 1=FOWER (DUMMY , . 2857 1428)
FOTTRF(I)=T(I)xDUMMY]
| 3333 & 2308830 8334033888783 30633404F 0843338333 48¢3¢344 4

[
c COMFUTE ALTITUDE
£
IF (I GT. 13 GO TO &2
DUMMY=FCAL/FR(I)
HEF(I)=HTHEL+Z14F&xALOG (DUMMY ) x¢ T (I} +SURT+CENT)
GO TO 112
42 DUMMY=FRIMEF/FR(I}
DLOGF=AL0G "DUMHY )
HGF (L) =FRIMEH+Z14F 6XDLOGFx (TV(I) +FRIMEV)
11 FRIMEF=FR(I)
FRIMEH=HGF (I)
FRIMEV=TV (I} ]
IF (OF(1) .ER. ZERD)Y DOF(I)=Z99F%
IF(IDF .NE. 1) GO TO B3
F(I)=EI
DEWFT(I)=EI
83 CONTINUE

CHECK LAFSE RATE AND FOTENTIAL TEMFERATURE

aonn

EFR(T)=ZNN
ETF(I)=ZNN
EFT(I)=ZNN
IF(DT(I).EG,ZERD) &0 TO 96
IF(I .EQ. 1) GO TO 90
DUMMY=HGF (I=1)-HGF (1)
RATE=((T(I-1)~T(I) )X (TENXX3I) ) /AES (DUMMY)
IF(RATE .LT. ZTENF2) GO TQ B4
ETF(I)=RATE
EFR(I)=FR(I)

84 IF(FGTTF(I) .GT, POTTP(I-1)) GO TD 90
EFT(I)=FOTTF(I)

Fiv\



ORIGIL tELTTT
OF POCH (VAN

FAGE 80& FRD SAall UMET~1 1S DEC 1962
0291 EFR(I)=PR(I)
p292 C
02%3 90 CONTINUE
0294 C
02%9s €
D296 SURTH=SURT+CENT =
0297 IF{IOZNFL.EQ.D.AND.FR(NCDS) .LE.Z20F) GO TO 700
0298 Stmi=ET
0299 03T0T=B1
03040 700 ISN=AMOGD(LANCH,100 '
8301 WRITE(IOUT,120)IDSTAT.IMONTH,IDAY,IYEAR,X1,I2,753,IDSOND
0302 WRITE(IQUT,110)FCAL,CALTF . RECTF,S5URTK ,CALRH,RECKH,SURH
0303 WRITE(IOUT,109)
0304 IF(SUMR LEfl. ETI) SUMR=Z9F?XS 1ZPPPXE=9 , 97997
0305 C
G364 C WINDS COMFUTATION
0307 C
308 HAX=NCDS
0309 301 CONTINUE
03148 IF(FR(L) BT, AKKHME. . Foih T L
0311 KEKE=RK, ., .
§312 Lo tir 5000
0313 ST S ] A ot Te=0g0.9
- ilenlL g
bl
B PN 9a T=MIM. .
L7 SFPoy - gt
nmq e TR BREELACRI
et T o .
wo.o O T T S P I S P S AN
1 i.
N EE TR
! ' Pr-. L
Imi-3J
! LN - Losat-e T LT 0o D o Ll S
- UL V IETT N 3 SR
TR A L.
PR L
T s T 7A3
< Tl W MIMMY=-Z299F 9% 1ZP9F99=99.99
L hckc #} IF(AZ(IML)Y .EQ. DUMMY .OR. AZ(IF1> ,EQ. DUMMY) GO TO 8&3
0334 743 ANG=(DIR(I)-~Z1B0)xZ1PYE
0335 WNS=5FD(I)xZCOS (ANG) ;6809 CANT DO NEG # SO WRITE FUNCTION TO
0334 WEW=SFD(I)xZSTN(ANG) H HANDLE IT
0337 GO 70 9663
0338 843 DIR(I)=ZP99F9 1 I999F9=099,9
0339 SPDLTI)Y=Z999F7
0340 WNE=Z999F9
8341 WEW=2999F9
0342 9643 Qha={(TW(I)/T(I)-0ONE)/2ZF411
0343 IF(F(I) .EQ. EI) QG=EI
0344 F(I)=PR(T)
0343 TEMF(I)=T(I)-2Z273F1
0344 C
0347 C INTERFPOLATE WIND VALUES
0348 C



+OR.

1T DEC 1¥82

Cric L v AL L
OF FOOR QUALITY
FAGE 067 FRD «5A1 UMET~-1
0349 IF(HNG NE.Z?99F9 .AND. WEW NE.Z999F%) GO TO 8B+43
6350 IF(I +EQ. MAX OR. I .EG., 2) G0 TD BB63
0351 IFCAZ(IMZ)Y JEQ. ZNINE) GD TD 8B&3
03%2 ANG=(DIR(IM1)-Z1B0)x21F7E
0353 HNSBE=SFD(IM1)uZCOS(ANG)
0354 WEHEB=SFD{IM1)xZSINCANG)
D355 ANG=(DIR(IF1)~2180)%Z1F7E
02%4 NNS?9=SFD(IF1)xZCDS{ANG)
4357 HEW??=EFD{IFP1 )R ZSINCANG}
02%8 HWNS=WNSBE-( (HNSBB-WNS?7)/THO)
0359 HEH=WEWBR -~ ( (WERGB-WEW?T > /THO)
03600 BB&3 IF(YI .GT. 1) GO TO 410
0361 KEHLST=HENW
02462 WNSLST=HNS
03463 ©
0344 C INTERFOLATE STANDARD MET ALTITUDES
0349 C
0346 610 IF(PR(I) .GE. AHKME(HEKHK)) GO TO 9943
0367 DuMMY=FF (IM1)
1368 DURM1=FR(I)
0349 DUHM2=ANKME (KEEKK)
0370 A=(ALOG1O0CDUMMY > ~ALDG10 (DUMMD ) +
0371 E ={ALOGIO(DUMMY )} ~-ALOGIOIDUMML )
0372 C=A/E
0373 AATI=TIM(Tril ) +Cx (TTM(I)-TIM(IN1))
0374 ERFFaHOGF (IML Y+ Ca (HEP (L) -HGF(IM1))
et CC99=ET
Y pn99=ET
0357 EEY9=ET
1373 RR?9=E1
01379 8862 CONTINUE
rcisdi] FF9=AKKME (HEHK)
03821 GRPP=T(IMII+Cx{T(I¥=T(IML))
n3ez HHSF=F (IM1)+Cx (F(I)~-F{IM1))
0353 ONYY=DEWFT (IM1)+0e FU] Tol -ofUeiTsit)
£G4 TFCF(Gi i) Wit . LI LAHD. F el JNE. BEI) B0 TO &is4
e HICEE
g TO%S P
. Eret FRPeY=TALF (IM1)+CX( TALF (1) =TALF (IN1))
EOEN QA?R=kITTRF(IML) +Cx(FUGTTF(I)-POTTR(IML))
3= L59P=2920F%
n3en TT?9=2999F9
0371 UUPR=2905FQ
w392 VYF9=2999F¢
igedrac) IF(T .EQ. MAX OR. I EQ. 2) GO TO 4463
N294 IF(I .EQ. 1 .AND. WNS ,NE.Z999F9) GD TO B&é
G395 IF(AZ(IMZ) EQ. ZNINE .0R. AZ(IM1) .ER. ININE
0374 R AZ{I> JEG. ZNINE ,0R. AZ{IF1) Ef}, ZNINE) GO TO 4663
0397 Béé& ANG=(DIR(IM1)~Z1BO0IXZIF7E
=78 WNSP?=GED{IMLIYRZCOS{ANG)
nz?e HEW?9=5FD (IM1 )xZSIN(ANG?
paan UUPP=WNSP?F+Cx (HNE~WNS?9)
86401 UVIF=HEWTP+CX (WEN-WEW?Y)
n4n2 DUMMY=UVZ9aVVP9+ULPxDUP?
4403 S599=SART(DUMNY)
0404 DUMMY=VV9R /UIUTY
0405 TT?F=ATAN(DUMMY }nZ57
D4ts IF (VW9 LLT.ZERO .AND. LU®9? ,GT,.ZERD) TT?9=TT99+2180

)



FAGE 00B PRD +SATL UMET-1 15 CEC 1982
0407 IF(VV9% ,GT.2ERD LAND. UU99 .GT.ZERD) TT59=TT99+Z1800
0408 IF (VW99 ,GT.ZERD .AND. UUF9 .LT.ZERQ) TT99=TT99+(2x2180)
04907 6643 WWPP=TU(IML)+Ca(TU(I)}-TU(IM1))

0410 XX97=(MHFP/GEOF~ONE ) /2ZF611

0411 XX9F=XXFF+CX(DG-XXF9)

0a12 IF(4HF9 .EQ. EI} XX99=EI -

0413 VI$P=ZEROD

n414 IF(I ,GT. 2) GO TD 600

0415 IF (WEWLST JEQ.2999F9 .OR, WNSLST .EU.Z999F9) GO TO &00
0916 IF(WEW +EQR.Z999F% ,OR. WNS .E0.Z99%F5) GO TO 600

0417 UUPF=WNSLST+CR (WNS-WNSLST)

0418 VUPF=WEMLST 40X ( WEW-HEWLST)

041y DUMNY=UVI9x)VPF +UUFIXUUTS

D420 SSYP=BRRT (DUMMY)

0421 DUMMY=UV99/UUP?

D422 TT9=ATAN(DUMMY } %257

6423 IF(UVS9 .LT.77RO .AND. UUP9 .GT.ZERO) TT99=TT99+Z180
0424 IF(VU9% .GT,ZERD LAND. UU99 .GT.ZERD) TT99=TT99+Z160
0425 IF (VY% .G ZERD JAND. UUS9 .LT.ZEKO) TT99=TT99+(2xZ180)
P426 600 IF(T(I}.LE..&33F1 ,OR. F(I).EQ.ET .OK, F(I).GT.220F) GO TO 900
0427 THUMFL=0

H428 F(I)=EI

0429 DEWFT(I)=ET

0430 Q0=EI

0431 IF(GGY9.LE.Z233F1 ,OR. HHPP.ER.ET ,OR. HHP.GT.Z20F) GO TO 900
0432 HHPP=EL

1433 0099=EI

0434 XX99=ET

6435 906 IF(TV(I) .NE. ZNM)GO TO 80O

8436 T(I)=0.

0437 TV(T)=0.

0438 FOTTR(I) =0,

£439 HGF (I1)=0.

1440 GGF=0.

2441 agY9y=0.

0442 DDFF=1,

0443 EE99=0.

0444 HHPF=0.

1445 C

0446 C WRITE INTERFOLATIONS

0447 C

0448 BOG AAY9F = AAPY + .05

0145 BEFIF = BE9? + .9

0450 FF99F = FF9% + .05 {ROUNDED FOR PRINTING

0451 FPO9E = FF99 + .00005

8452 GGYF = GGPP + .09

0453 Qa99F = QRS9 + .05

0454 WHO9F = WW99 + ,00%

1455 HHY9F = HH?S + ,05

8456 0099F = 0099 + .05

0457 XX99F = XX99 + 00005

0458 SS99F = 8599 + .05

0459 TT99F = TT99 + .05

0460 UUFFF = UU99 +.05

8461 VUPFE = YU99 + 0% _ _ _

0462 WRITE (IOUT,1010)AA99F,EESFF,FF97F,FF99F ,GGY9F , RATTF , HNTIF | HHIOF,
0463 & DB , XXOPF , S5PFF , TTO9F ,UUYPF , UUOYF

0464 KHKK=KKEK +1



FAGE 009

0465
0444
0447
14468
0449
0474
6471
0472
0473
1474
D475
0474
0477
0476
047%
0486
0481
b4g2
0483
0434
0485
0486
n4gz7
0488
t4g9
0490
0471
U492
1493
D494
0495
04%4
0497
0490
G4y
g
LS5}
osaz
ocns
504
0505
0504
11 g
0508
0goy
05140
0511
0512
0313
0514
8515
noié
4517
2518
0519
0s20
052

c
c
=

v Xy By)

onn

FRD -1 351 UMET -1 1% DEC 1982

99463 IF(FR(X} ,EQ.AKKME (KKK Y KHEK=HERK+L

210

810

g811

IF(T(I).LE.2233F1 .OR. F(I).EQ.ET .OK. F(I).GT.Z20F) GO TO 91J
THUMFL=Q

F(I)=BI
DEWFT(I)=ET
0acEI .
IF(TV(I) .NE. ZNN) GO TO 810 3 INN=~999.9
T(I)=61
TU(I)=ET
FOTTE(I)=ET
HCF (I)=ET
CONTINUE . )

IF(SFD(I) .NE.Z999F9 .AND. DIR(I) .NE.Z999F%) GO 70 @11
WNS=Z999F9

WEH®Z999FF

CONTINUE

WRITE PROCESSED DATA

TIMF = TIM(I) + .05 DUMMY VARIABLE FOR FRINTING IE ROUNDS NUNEBER
HGFF = HGF(I) + .5

FRF = FR(I) + .05

TALFF = TALP(I) +.0000%

TPFF = T(I) + 0%

FOTTFF = FPOTTF(I) +.05

TVF = TUII)Y + ,00%5

FEFPF = F(I) +,05

DEWFTF = DEWFT(I) +.05

GaFr = aQ + 00005

SPDF = BPD(I) + .05
DIRF = DIR(I) + .0%
HNSF = WNE + 05

HEWF = WEW + 03

RRITE(IDUT,1010) TIMF,HGFF,
FRF, TALFF,TFPFP,FOTTFF, TVF,FFPF,DERFTF, QQF, SFDF,
DIRF ¢ WNGF , HEWF

63 CONTINUE

64

1

WRITE MESSAGES

WRITE{IOUT,?154)
IF (IHUMFL LEQ, D) WRITE(IOUT,4000)

IF(IELVUFL JEQG. 1) WRITE(IOUT,S000)

WRITE(IOUT,9154)

IFTFLG=~1

DO 64 I=1,NCDS

IF(EFR(I) .LT. ZERD) GO TO &4

IFTFLG=1

IF(ETE(I) .GE. -999.) WRITE(IOUT,9264) EFR(I),ETF(I) }ZNNN=-997,999

IF(EPT(I) .GE. -999.) WRITE(IOUT,?364) EPR(I),EFT(I)

CONTINUE

IF(IFTFLE LGT. 0) WRITE(IOUT,9444)

RETURN
END

Wy
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FAGE 001 FPRDCOM .SA:1L UMET-1 15 DEC 1982

sxxxmeanexwxxxxu COMMON DATA FOR FRD FROGRAM XEXEEXEEXEANAEENEXXXELNNEX

COMMON
COMMON
COMMODN
COMMON
COMMON
COMMON
COMMON
COMMON

TALFC(100),AZ¢100),DEWFT{100),0IR(200>,ELC100),F(100)
HGF (100) , JUNH (123),VL(7,110),8SECS,DUMMY , DUMMY L, TDUMM
IDUMM1 , AMINU,IDSTAT,IDSOND, IMONTH, IDAY , IYEAR , HEIGHT
FFe,FTEMFO,FRO,KECTF,CALRH,ICREN,CERST,NCDS, IOUT
VSFC,DSFC

SFDCI00),TC(L100), TIMCL00),TV(L100),XXC100)
YY(100),DT(16G),0F (100),PR(100)

FOTTF(1G0)



FAGE

oous
0002
0003
poos4
g00%
0Q0s&
0007
o008
gope
fulv
0011
0012
00132
o4
L=
ftlé
guL?
D918
061%
[LR1 ]
pozl
ngoa
o323
need
noaon
1024
ougz.”
i
neoe
[(RiReli]
0031
¢032
oe33
0034
t03%
0036
0e3”
0038
go3Yy

(4

- r*u
" .
-y

e T
L L

OF PO ity

001 FRDMAIN .SAll UMET-1 15 DEC 1982

OFTION STACK=300,USTACK=200
FROGRAM MWAIN
c ‘FRD’ RADIOSONDE DATA REDUCTION PROGRAM
c
ExxxxNAEERRXEux COMMON DATA FOR FRD PROGRAM 5O0KE MWK 0K 00N NOK NN MK 0K X K KKK
- -
INCLUDE 'FPRDCOM.SA’

x

(T e3P e R it bt e it tidatdiietd ed 38t iitis st yssndays s ines Pyt
c

C---DATA IS FASSED TO FRD FROM MET In COMAONS

c .

WREITE(IOUT, 140>

140 FORMAET /7, /7, Funxunxxxx QOUTPUT FROCESSING FOLLOWG wxwsaszensc, /)
WRITE(100,1000)

1000 FORMATC(® AT THE START OF THE FRD FROGRAM’)

| 4
-
¥
Call. FRD
C
ey PROGHAM EHDES seRrXashErx

[N
a0 HEITE(ICUT, 1300
130 FORMAT (¢ NORMAL PROGRAM TERMINATION')
WETTF(TOUT . 145)
141 FONMATL /4 / 0/ )
WRITE(100,144)

146 FORMAT (/700 Z 0 /7R R Yo /0l a0/ 9 £y 3707 71 "URMET=17, /7,
£ 27¢’ ), ’NORMAL PROGRAM TERMINATION’,
& /'/|/|/|/|?9‘"')y:’./}/p/’/!/r/l/)
*

Ibim = 1 1SET UF INFINTE DO LOOF
300 IDUM = IDUM + 1

TOUHM = IDUM - 1

GOTO 300

STOF
END



}F i Foa: w3
HAGE 001 RL «SAll UMET=-1 15 DEC 1982
0001 ERL SUEROUTINE TO DETERMINE RELATIVE HUMIDITY
pege2 C
G003 SUERQUTINE RL(RECRH,CALTF,I,IDF,IH)
GO DA 100 0000 N 20000000 0T 0000000000000
600G =
00064 INCLUDE ‘FRDCOM.SA’ -
0007 x
LI S b s st d e b i s dsesdtdtipesdqeddtotietsddtnetitéietsdfelqsit]
goay CENT=273.16
[LLIB R R&AD=57 . 29%779%
paoi IF(IH,NE.0)GO TO 4
go12 CALTK=CALTF+CENT .
0013 A3=1.5xu(RECRH-50.0)/RAD
8014 DUMMY=2SIN(ATI/ZCOS(A3)
BO1S DUMMY1=0.03STXCALTH-1%,.331%
0014 DUMHY 2=DUMMY+33.75-0, 067 xCAL TH+DUMMY 1x4L 0GL10¢CALRH)
0017 FR=DUMMYZ/ (0,08ALDGIG(CALRH}+0.27~0.002xCALTI)
0018 I=1
g01% RETURN
o220 C CHECHK VALIDITY OF RH ORDINATE
0021t 4 IF (OF(I) .EG. 0.) GO TO 8
ez IF(T(IY LT, 233.18)G0 TO 8
00323 43 IF(MOD(ICREN,2) GT. B)CO TO 44
po24 C RH ELEMENT 474 (CAREQN)
suzs DF=446,0-0F (1)
0024 IF(DF JLE. 0,.,0)G0 TO 3T
0027 CEE=44,.8~CALRH/2.51
oazr R=100,0~-CALRH
ggzv AA=1.66+DF/33.0
0030 GO TO 34
yi31 3% CEE=CALRH/1.45-5.198
go3z R=10.+0~-CALRH
0033 AA=.S5-DF/710.0
o034 346 DUMMY=DF/CEE
0035 DUMMY 1=AES {(DUMMY}
b03s DUMMYZ=FOWER (DUMMY1,4A)
N3y FA0M=CALRH+RXDUMNY 2
nP3e BUMMY=T(I)-233.15
pu3? FII)=FAOH+SORT(DUMMY }xXOF (I )= (F40M-33,0)/71050.0
gn40 GO 1O &
o041 C RH ELEMENT 418 (LITHIUM)
onaz 44 A2=0,02617924%(0F (1)-%50.0)
0043 DUMMY=¢ (ZSINCAZ) /ZCOS(A3)+33,.75-0,087%T(I)~(0.,27-0,002xT(I))xF}
0n49 g Y/ (15.3315+0,08xFK=-0.0355xT(I)))
0045 F(I}=FOWER(10.0,DUMMY)
0044 & TF(F(IY .LT. 8.0)GD0 TO B
g004a7 IF(F{I) +LT. 97.5) GO TO £5
0048 DEWFT(I)=T(I)
0049 IF(F{(I) .LT. 100.0) SO TO 55
8050 F(Xy=100.0
00u1 €5 IDF=(
0052 DUMMY=(7 . SxT(I}~2048.73/(T(I)-35.%)
0053 DUMMY1=FOWER(10,0,DUMMY )
0054 E=F{I)x0,.0621xDUMMY2
0055 IF(F{XY .EQ. 100,0)G0D TO 7
0054 DEWFT(I)=(237.3xaL0G10(EY~-184.527)/(8.2B4~ALOG10CE) )
pos7y DEWFT(I}=273,15+DEWFT(I)

0058 7 TVCIY=T(I)/{1.0-0.3770E/FR(I))

j.



a2
R

OF PCOI \': plaT o

FAGE 002 FRL +SAl1 UNMET-1
00359 GO 10 ¢

0060 B TW(I)=T(I}

onsl DEWPT(I)=0.0

0BaeZ Fily=0,0

0U63 IDF=1

00ées 9 RETURN

0065 END

13 DEC 1962

v



FAGE

0801
gouz
2083
0004
coo%
000s
0007
o008
000y
0010
0011
e012
0013
0014
0015
t0l1a
o017
do1g
to19
o020
onz1
fnz2
0023
0024
002%
tule
0027
0028
0nzy
0030
f031
Q032
0033
0034
D03s
0034
0037
0038
0039
00490
0G4l
0042
0043
0644
6045
0046
0047
to4a8
0049
00310
pes1
poss
0053
0054

0085

Tt T

60t TEMFCE .SA:l UMET~1 15 DEC 1982

CTEMFCE SUEBROUTINE TO CALCULATE TEMFERATURES
SUEROUTINE TEMFCE(CALTF,IERKRF,I,ITENF)

SUEROUTINE TO COMFUTE RADIOSONDE TEMPERATURES 405,M19

" RON

INCLUDE ‘FROCOM.SA’
=
[ s st 8 F R8¢t 033088238ttt ittt st iit sty
IERRF=0
CENT=273.14
IF(UTCIY LEQ. 0 .AND. IYEMF .NE. 0) GO TO 10°
IF(ITEMF.NE.)GD TD %3
DUMMY=2 . 0XRECTF
DUMMY 1 =FOMER (DUMMY , . 9P6526)
R30=-4B8000.0+8940200.0/DUMMY1 .
CALTH=CALTF+CENT
TLAGT=CENT
DUMMY=1510.0/CALTH
DUMMY1=FOMER(CALTK,2.9%5)
ATNVERECTESEXF (DUMMY ) / (DUMMY 1% (95, 0~KECTP )}
ITEMF=)
RETURN
53 IF(ICREN +GT. 1)G0 TO 46
c TEMFERATURE ELEMENT 419
FACTOR=AINVE(9S,.0/0T(I)-1.0)
30 DUMMY=1510.0/TLAST
EXFT=EXF (DUMMY)
DUMMY=FONER(TLAET,2.9%5)
DUMMY 1=FOWER(TLAST,1.95)
T(I)=TLAET+(EXFT-FACTORRDUMMY }/(1510.0xEXFT/(TLASTXTLAST)
£ +2,95SaFACTORSDUMMY )
DUMMY=TLAST-T(I)
IF (AES (DUMMY) JLE, 0,02)GO TD S4
TLAST=T(I)
GO TOD 30
54 T(I)xT(I)~CENT
TCIIRCENT+T (D) ~T(I (1 04T (DI aT(IIRT(IIRT(I} /9150625 . 0+(17 . B+CALTF
3 YKL D+CALTFY/14.0)/7500.0
GD TO 4 .
c TEMFERATURE ELEMENT 405
60 DUMMY=2, 0xDT (D)
DUMMY 1 =FOWER (DUMMY , .996624)
REST=~48000,0+({8%60200.0/DUMMY1)
DUMMY=REST /R30
DUMMY2=ALOG {DUMMY )
DUMMY3=ALOG(10.?
FACTOR=DUMMYZ/DUNMY3
T(I)=1,0/(3.29858BE-3+1.07701E-3xFACTOR+5,899Y84E-Sx (FACTORxx2))
4 RETURN
c NO TEMFERATURE INFUT
10 T(I)=-999,99
RETUFRN
END

€N
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OF POOR QUALIVY

FAGE 081 NINDS +SALl UMET~1 15 DEC 1982
0001 CSWINDS SUEROUTINE TO CALCULATE WINDS

geoz C

geo3 SUEROUTINE WINDS (MAX,HGMDT,DISSFC,MIN)

DO U9 50000 0 00 30 0 N S N U000 O 00 0 0 O 000K D0 IO M 0 20 0 0 0 300 00 30 00 300 3 3 0 3 0 L O
00035 C

0006 ITHCLUDE ‘FRDLOM.S5A -
Gee” C

coo8 DIMENSION V(125),U¢12%)

0009 RAD=%7 ,29%78

poid R=6371.,

ani: SFD(1)=VSFC

0ni2 DIR(1)=DSFC

0013 ANG=DSFC/RAD .

0014 V(1)=ZCOS(ANG)RSFD(1)

001S U(1)=ZSIN{ANG)XSFD(1)

0014 C=14.66667

0017 OISF=DISSFC/1000.

[IRIDRES DumMmY=4Z (1)/KAaD

0919 XXC1)=DISPFRZSIN(DUMHY )

gozu YY{1)=DISFx2COS{DUMMY)

6021 ISTART=2

gn22 IF (MIN .NE. 1)ISTART=MIN

toza 00 10 M=ISTART,MaX

na24 HEIGH=HGF (M)—HGMDT

0025 Z=0.001XAES(HEIGH)

06268 AZR=AZ (M) /RAD

cox7 IF(EL(M} LEQ. G.0) EL(M)=0,0001
6028 DUMM1=EL (M)

0929 DUMMY=aES(DUMM1)

0030 ELR=DUMMY/RAD

0031 DUMMY=(1,0+2/R)/ZCOS(ELR?}

¢n32 DUMMY1=DUMMY»x2~1,0

0034 DUMMYZ=SORT (DLHMY1)

0034 DUMMY3I=ATAN(DUMMY2D)

au3s DISF=Rx (DUMMY3-ELR)

0Nn3é XX (M)=DISFRZSIN(AZR)

t037 YY{M)=LISFxZLOS (AZR)

6038 10 CONTINUE

o633 MriZ2=MAX-2

onAag MM1=MAX=-1

0041 MF1=MIN+1

go4g2 MF2=MIN+2

0043 UMFLY=C (XX (MPZ)=XX (MIN) )/ (TIM(MF2)~TIM(MIN) )
0C494 VMFL)=CX(YY(MP2 =YY (MIN) 3/ CTIM(MFP2)=TIM(MIN) )
004% UHML)=Cx IOXX (MAX I ~XX(MM2) )/ (TIM(MAX ) ~TIM (MM2))
3044 VIHMLI)=Cx(YY (HAX) =YY (MM2) ) /¢ TIM(MAX) -TIM(MHZ))
0047 DO 20 M=MFZ,MM2

toae IF(EL(M) .GT. 10.8:G60 YO 21
0047 INF=M+2

0030 INM=M-—2

0031 GO TO 2z

g0z 21 INF=M+1

0033 INM=M=-1

0054 22 DUMMY=TIM(INF}=-TIM{INM)

0055 UHI=Cx XX CINF Y =-XX (TNM ) ) /DUMMY
1054 20 VOMI=Cx (YY (INFI=-YY (INM) ) /DUMMY
007 DO 30 M=HF1,MM1

tous DUMHY=U (M) U (M) +U (MIXV (M)



rAGE 002 WINDS +Gall UMET-1 1% OEC 1982

0LS? SPD(M)=SORT (DUMMY)

g0s0 DUMMY=U(M)

0061 DUMMY1aUV{N)

Gua2 3¢ DIK(H)I=ADIR(DUMMY,DUMMY1)

0043 SFD(MAX}=SFD(MM1)

0064 DIR(HMAX)=DIR(MML} -
0% RETURN

004é END



FAGE dU1

UE LIRS
8g02
o003
2004
0005
0006
ton7
aGge

0

o0

ERH

LSRN S

OF POOR QUALITY

ZC0S +5A11 UMET~1

FUNCTION ZCOS(A?
THE 4809 CANT TAKE COS OF A NEG #
DUMMY=AES (A)

ZCO5=C0S (DUMMY )
RETURN

15 DEC 1982



FAGE DU1 ZSIN +5A21 UMET-1 15 DEC 1982
0001 C

ooez FUNCTION ZSIN(A)

0003 C

0004 C THE 48079 WILL NOT TAKE THE SIN OF A NEG &
0005 C THIS FUNCTION YAKES CARE OF THE PROELEM
6006 C

coo7 IF(A .GE, 0.0) GOTO 10

0008 A= A

o009 ZSIN=SINCA)

0010 ZSIN =-ZSIN

0611 RETUKN

0012 10 Z5IN = SIN(A)
0013 RETURN



APPENDIX B

Sample Output

The output undcr the operational printer option (printer output code
= 1) is given here as an example, No adjustments of the algorithm have
been made to optimize decommutation or other performance, nor is there an

evaluyation offered here of the adequacy of the adapted software.



ORIGINAL PEIT
OF POCR QUALITY

IFEEYIXESS saeveersone UET=1 covsnnvenss ERIENRIEY
m|mnnn CONDENSER/DECOMUTATOR PROGRAN TR
NEEEREXEX o]

I S T T A S L AR E S T R TR AR Ty TR R E TR NN R NATS

UV, OF UTWH NG 1982

oo DPUT DATA SErasye

STATION ID = 72

STATION HEEGHT = 4.0
ZERD AZIMUTH = 3
DATE » 3-19~P2
SECNT T x4
SRFAE R = 660
SUFACE PRESS =1073.8
SUFFACE WIND SPEED = 4.0
SURFACE WIND OIRECTION = 45,0
SONDE ID = 9897
mm: 7.8
TEN CAL ORD = 73,9
RHCA ORD = 5.3
SURFACE TP ORD = 4344
SURFACE R OFD = .0
SOE TPE= 2

EURST CONTACY = 180.8

(it



EARCAITON PRESSURE CALTURATION TABLE

i iyenin

ORIGH®AL 1
OF POOR Q

13 1K7.8 1.2 1148
" e .0 6.0
n ®le w2 a8
-} 7984 788.2 7.2
n A iR 9.2
1 #2.2 2 3.8
! wuf.e  Mid T2
Wi Hid Ma .2
& a3 2.4
73 e TA 36,2
:: H k3] R e
Ll %2 usA wae
i 284 4.2 29.0
15 109,46 18%.8 180.4
113 154 1562 1460
triY 1.4 126.8 11646
e H 9.8 93.4 0.4
17 n.2 e &7.8
19 2.4 #.8 7.2
153 2.4 .2 .8
1612 12:2 .2 beb
19 (A} Lo Wi
1 i 1.0 e
EFFECTIVE CONTACT #MBER AT LAUNH =

KICHEST CONTACT MMEER CALIERATED = §44

BALLOON RELEAGED AT 14:27120.4

(2%

.4
wi
®h.2
748.2
ml‘
14
e
477.2
ns.2
3T
m.ﬂ
%8
2144
17,8
142.4
112.8

.4
&5.2
Mg
B2
3.8
'.'
Le

an

Tl ETU

8!

sEnpsmEe (UTPUT PROCESSTMG FOLLOWS xxxxxxxers

TEMF ORD FALLS DIFFERENCE TEST 2x CHECK TR ORD AT
TEN ORD FAILS OIFFERENCE TEST xm CHELK TEXP ORD AT

L o

AR
24 1.2
A M
W B9
e e
@t g
S WS
B4 827
M6 ML2
wWeE A4
B.o  MB
M4 M
J2 M54
.8 23.8
T
182 1306
098" 1862
s 04
a4 e
24 Al
24 A
... .I‘
oo
14000
24006

"w.a
mw.ua
ane
mlz
610
wl‘
sl'lQ
"4
.
wl‘
Bi.2
.2
1.2
162.8
130,46
113.2
9.4
7.4
.4
17.6
'I'
00

78,8
Wz
"i.é
by ¥
814
8.4
L8
M5
w4
m.é
28¢8.2
m.a
194.2
158.4
1278
.
Te
-
ns
4.8
"
i

LAY

‘i V‘



STATION 72

oFe

UF b

L

o

LANDH DATE 3-10-02 LANDH TDERIZZI20.0 N SINE DD w097

SUFAE CODITIONS
PRESS 1033.8 "8
T DNaK

TIHE
M

0.0
8.9
1.4
20“
30
3.7
A0
S
Ui
&l
7.4
7.2
8.4
9.0
164
114
1.0
12.0
13'.
14.9
15.8
15.5
16.0
7.
8.8
19.'
20.0
0.7
2.
z.4
2.4
P ]
4
261
26‘,
.8
8.8
29.8
%4
0.8
audl
2.0
k<l
a4
N0
-3
36.0
kY
x.0
30

H

L
G

5-
.
294,
B3,
849,

HE.
114,
1124,
1568,
.,
2003,
2073,
e,
nTh,
841,
s
ny,
98,
ml
L.
Hw.
13,
ml
1556,
980,
0.
7.
473,
763,
4043,
ml
6689,
6893
0,
.
7402,
773,
8023,
8150,
8290,
7.
ml
s,
208,
52,
97,
9878,
10125,
10348,
16390,

etz

BASE CAL = 30,
HWMIDITY = 38,

ICAT 730
2XAT 4%

PRESS LOG TEM FTEF  VIEF  HNTY

]

1.7
1038
7.4
962‘!
m.’
9900
7.8
B&7.%
gag.¢
83,5
807.1
80s.4
me
T
T4
.2
n.
826,
&9
a1a
409.5
a0l
389.7
g
0.4
L7
S8
wma
3,9
o4
7.3
7.4
mll
®e
40,0
.3
Tt
8.6
o
.8
n1.3
8.1
.2
300.8
2934
x5
Thé
9.8
Z0.4
9.5

PRESS

0144
.00
2.%969
2lm
T.9680
LTAL
¥R
z'm
2.9
225
29049
2931
2.8915
2,875
2.8410
2,845
zlw!
2.8960
Z.8149
2.8000
2.7850
2.7
7707
2,751
2,744
1
2,714
)
26937
2.6778
2.6602
2,440
2l6m
2.4098
2,602
2.5914
2,573
2,550
2,541
2,537
25202
2,502
2.4846
2.471
2,475
2,450
Fra]
24147
2,3%7%
2,37

DEG K

DAS
iz

roudoiroironrmmr

S FEEEELEEY FERER

DEG K

7.44
5.8
TH
.15
sl L
680
6.8
7.3
A
mnw
147
7L
m.z
05
8.9
266,55
244,31
245,42
w32
251,04
8.0
Z8.83
vty
6
4.7
3.0
100
250,48
Ll
m.
0.8
2 xRvS
M.
9.0
2%.2%
2t |}
my
<1 8
5%
229,49
.28
naz
prefl)|
.6
.82
218,59
24,17
nA.87
A%
213,43

PRONT

85.4
6.7
6.8

(B ]
.l
N9
5.2
A3
0.7
0.2
n.7

"

(B ]
2.5
4.7
&4
“I‘
8.1
b
85,0
67,3

e

ceeBRSIESHHAL

-
- R G L e e D MDD e

- o
- . -
- e -

(1)
b
(N
(A ]
(B
i
ki

05FT
DEC K

T2
294
8935

-
P
-

JUEERY: EEEEREE

SPECTF
Y

[ 31 krd
Ly
Ly
00000
0.001¢
L
1002
Lt
(] F]
LA
(i)
L3N
Ltk
Lt
.07
'I'm
4021
L
W7
[N
Lit4
10014
[ A L)E]
1.2
10014
o000
.00
1.0000
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APPENDIX D

Future Application to Rocketsonde Data: METRCC-R

The following is a listing of partially completed software for the
real-time processing of rocket (DATASONDE) meteorological data. The
routines are those of HETROC-K,* adaptad to the 'portable microprocessor-—
based UMET system. METROC-K is the current operational version of the
University of Utah computer program for automatic processing, at NASA
Wallops Flight Center, of digitally recorded rocket-lsaunched parachute-
sonde data.

All routines below have compiled successfully for the microproces-
sor system, except DRIVER, which is not yet completely adapted, and
MAIN, which has not yet been treated., Remaining work includes the
modification of UMET-1 real-time hardware and software to include the
slant range word, and programming to accept and process keyboard inputs
for the rocketsonde system and to produce the desired output hardcopy
format. Memory management design must be completed with efficient use
of the available RAM. The two-page program concept, wherein real-time
(AMET) processing is followed by 'derived data" and output processing
(BMET), adequately accommodates rocket meteorological data processing
requirements,

The processing of DATASONDE data is considerably less difficult

than that for the RAWINSONDE because the need for decommutation i{

essentially abser~, "Tie on" to 'a RAWINSONDE pressure level is re-

* "METROC-R Algorithms," Forrest L. Staffanson, University of Utah Engi-
neering Report UTEC MR 79-161, Progress Report under Contract NAS6H-
2627, to NASA Wallops Flight Center, November 1979 (revised January
1980). Also comparison reports UTEC MR 77-111 and UTEC MR 79-029.

>)



quired, however, if, in a future system design ian which a portable
tracking system and sonde-borne transponder is used and a sonde-borne
pressure switch is added, a quite accurate, reliable, and self-contained

real-time system concept could be realized,
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FURFOSE

This suystem of rouwtirnes performs operations on

the doubkle quewe shown below. The two queues

“"chase each other‘s tails".
AaDD1 adds simgle data points to queuel.,
ADDY adds sinagle data points to quewelZ.
REMOV1 removes sinmgle data points from queuel,
REMOV2 removes single data points from queuel,
REWRT replaces the frequency datum inm an interval
of points at the head of quewel with an "inert"
value.,

Each ‘data point’ or ‘place’ in the quewve contains

S values, All dats is added and removed as S—vectors.

———l {empty) '
DoDDDODDODD . (e e EEEEEEEEEEFE
queve 2 D A A E quewue 1
(valuwes D IHEADZ ITAILL E (data points
from D E from
DRIVER)Y D E EDIT)
DooRODODD _ _ EEEEEEEEEEEEEEEEEEEEEE
el N -::'..-.—._
ITAILZ IHEAD1
DUMMY VARIAELES
D(S) Data vector to be transferred between
QFILE armd calling routine
EMTY Empty queuve flag. Values are!

=quene is empty) no point retrieved
-1 .=not empty
FULL Full queve flag. Values arel
1.=this queuve is full} cannot add point
-t .=not full

INTERNAL VARIAELES
IFASS Flag to imdicate the first eall to ADD1
50 pointers can be initialized. Valuwes?
= first pass} initialize pointers
0= subhsequent passt don’t initislize
COMMON VARIABLES

IHEAD1 Head poirnter for quewel., Foints to location
of mext poirnt to be added to quewel,

IHEADZ Head pointer for quewe2. Foints to location
of mext point to be added to queuwel.

ITATIL1 Tail pointer for quewel, FPeints to location
of next peirmt to be removed from queuel.

ITAILZ Tail pointer for quewel. Foints to lecstion
of next point to be removed from queueZ,

LNGTHG Length of queuwe= seceond dimensieon of QFILE

QAFILE(S,1000) Storasae queuwe containing edited data points
from EDIT arvd meteorologicasl values from
DRIVR1.,
QFILE(1,J)= time since lauwrnehi{seconds)
QFILE{(2, )= freauercy datum (Hertz)
QFILE(3,j)= X coordinate (meters)
QFILE(4, )= Y coordinate (meters)
QFILE(S, jd= Z coordinate (metersg)
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L T «

OF Pock o
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VAl
S

CALLING ROUTINES - EDIT, DRIVER

COMMENTS
1.Subroutine ADD! initializes the queue pointers
used by 3ll the other quewe access routires;
ADD2, REMOV1, REMOVZ, REWRT. Therefore ADD1
must be called a3t least once before to bDe called.
2., LNGTHR Aust be changed when QFILE iz redimensioned
3.To set up quewe for wse in METROC:
IBEAD1=ITAIL1=(headstart) -
IHEADZ=ITAILZ2=1
where (headstart) is just large enoiuagh to prevent gqueuel
frem catching wp to quewel in DRIVER. Findirng an
adequate headstart may require repeated trials with
real fliqht data, so pram may need modification to
2llow the initial values to be changed at run time.

CHANGES
ADD1 is 3 new routine and was not part of METROC-K,

COMFILED &/20/82
REFERENCES
SUERQUTINE ADD1 (D,FULL)
INCLUDE ‘RCOMMON.SASL’
DIMENSION D(5)
DATA IFASS/s L/
IF (IPASS.EQ.1Y THEN
IHEADLI=10
ITAILI=1D
IHEADZ=1
ITAIL2=1
LNGTHQ=2000
IFASS=0
END IF
FULL=-1,

& IF (IHEADL.EQ.ITAILZ2)Y THEN ;if head has reached tail
FUuLLL=1. jtof queve,queuel is full
RETURN

END IF
po 10 I=1,5
QFILE(I,IHEADL)=D(I)
10 CONTINUE
IHEAD1=THEAD1+1
IF (IHEAD1.GT.LNGTHR) IHEAD1=1
END

CoOoOoO0oOO0O0O0O0O0O000O0OaOGOnDn0n
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SUEROUTINE ADDZ (D,FULL)
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For documertation see ADD1

DIMENSION D(S)

FULL=-1.

IF (IHEADZ.EQ.ITAIL1) THEN
FULL=1.,
RETURN

END IF

DO 10 I=1,5
QFILE(I,IHEADZ)=D(1I)

10 CONTINUE

IHEADZ=IREAD2+1

IF (IHEADZ.GT.LNGTHR) IHEADZ2= ’

END
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0001
0002
9003
0004
0005
0006
0007
goos
0009
0010
0611
6012
0013
0014
0015
0016
0017
¢oi8
0019
0gz2e
0021
toz2
0023
0cz24
6025
0026
0027
0028
6029
0030
0031
0032
0033
0034
0035
0036
0937
go3e
co3?
0040
0041
0042
0043
0044
043
0846
0047
0048
0649
0050
0051
6052
0033
0054
N0SS
0056
8057
oS8

001

LS o B
KX T. : CE
{.-;‘_ £ i L

CF POOR QUALI™

ADVANC .SA:l

SUBROUTINE ADVANC (JJ,TSTOF, TLANCH, TGMDAQ, MASK)

302020 200 206 00 20C 20 200 0 30020 200 300 0 0000000 30K OKOOKOKOKK COMMON B O 2000020000000 000000000 35350 00 3K 200 00 2300300 306 20300 2 0030 2 00 200K K K

x

INCLUDE ‘COMMON.SA’

20206306 200 206 00206 00 200 200 206 30 2000 30C 0C 200 20 200 200 206 20K 200 0K 206 20 200 20K 206 306 20K 300 500 3 0 20 0K 200 20C 06 2206 0K 20C 2 20C 302K 20K 06 30 208 0K 0 30C 2300 20 20K 30K 20C 30¢ 20 0K 0 20 0 K 20K 0K 0K 0K K

0 oOoxnOon

r3

XN
4887
3223

444

ADVANCE, S NEW RAW DATA FOINTS.

MASH=0

o0 2 JI=1,5

JS= JI+S
TIME(JI)=TIME(JSD)
FREQ{JI)=FREQ(JI)
AZ(JI)=AZ(JS)
EL(JI)=EL(JS)

CONTINUE

HANDLE REAL TIME DATA XM KK N0 K N 0K K N K MK 00K KK KK 5K 30 00K 30K XX KX
DO 3 J=6,10
IF(IFLAG GT. 0)GDTO 3224
CALL STOPER
IF(ISTFER NE. 1)GDOTO 3223 ;IF STOF IS HIT ISTFER=1
MASK=
RETURN
INTMSK=1
IF(IEOT JGE. 1S0)IEOT=0 $IEOT FOINTS TO OLDEST NOT YET PROCESSED FOI
IDUM=1IEO0Tx10
IEQT=IEQT+1 $THE IDATA ARRAY IS ONLY 75 FOINTS LONG
IFLAG=IFLAG-1
DUMMY=IDATA(IDUM+9)
DUMMY1=IDATA{IDUM+10)
FREQ(J)=(DUMMYx1000)+DUMMY1
DUMMY=IDATACIDUM+4)
DUMHMY1=IDATA(IDUM+S)
EL (J)=DUMMY1+(DUMMYX,01)
DUMMY=IDATA(IDUM+B)
DUMMY1=IDATA(IDUM+7)
AZ(J)=DUMMY1+(DUMMYX.01)
DUMMY=TIDATA(IDUM+4)
DUMMY1=IDATA(IDUM+3)
SECS=DUMMY 1+ (DUMMYX, 1)
DUMMY=IDATA(IDUM+2)
AMINU=DUMMYX&0 . +SECS
HOURS=(IDATA(IDUM+1))x3600.
TIME (J)y=HOURS+AMINU-TLANCH TIME IS IN SECONDS FROM LAUNCH
IF(INTMSK JER. 1)GOTOD 444
CALL GETECHK
INTHEK=0
IF(TIME(J) .LT. TIME(J-1))GDTO S
DUMMY=TIME (J-1)+60.
IF(TIME(J)Y .GT. DUMMYXGOTO 9

xRN AxX REAL TIME DATA NOW IN FROGRAM 50K KKK KKK KK

2204

IF(EL(JY +GE. 90.,0) EL(J)I=,1
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0059
0060
0061
0062
0063
0064
0065
0066
0067
[ 0068
0069
0070
0071
] 0072
0073
0674
, 0075
i 0876
0077
1 0078
1 o079
0080
0881
;0082
' 0083
0084
f 0085
| to08s
0087
. 0088
| o089
' 0090
0091
I 0092
0093
0094
0095
I 0096
0097
6098
} 0099

W —

f .. 3 - P &

002 ADVANC .S5A:1

e m e =

[N

IF(ELC(J) LT, 0.1ELCY)=01
IF(AZ(J) .GE. 360.0) AZ(J)=.1
IFCAZ(J) JLT. 0.1)AZ(J)=.1
IF(FREQ(J) .LT. 1.,0) GOTO G sREAL DATA IS SO
FREQ(S)=1/(FREQ(JO)x.2000C1) tDATA COMES IN I

IF(FREQ¢J) .LT. 4.8 .DR. FREQ(J) .GT. 200.)GO TO
GO TO0 3
J=Jd-1
3 CONTINUE
IF(TIMEC 9) .GT., TSTOF) GOTO 190

h

INCREMENT TAELE AND ENTER GMD ANGLES

N %

1 IF(TIME(4) +LT. VL(1,L1I8T)) 60 TO 53
IF(TIME(4) .LT. TGMDAR) GO T0 52
MK AMMK CALL ANGLE 300 0 000 0005 00 50 30000 3 3K 35 50K XX
CALL ANGLE
VL(2,LIST)=AZ(D)
VL(3,LIST)=EL(S)
LIST=LIST+1
IF(LISY GE. 120)G0OTO 128 sVL TABLE IS FULL
VL(1,LIST)=VL(1,LIST-1)+DLIST
GO TO 51
53 CONTINUE
RETURN

a
™

82 CONTINUE
c
c END OF DATA
c

MASK=Z
RETURN

100 MASK=1
RETURN

128 MASK =
RETURN
END

METIMES 0.0
N USEC

S

v gy
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?728/82 CHRIS BURKS

FURFOSE$
‘CLESET’ MODIFIES THE TCEEAD AND RCSOND
ARRAYS FOR LATER USE BY THE SUEROUTINE ‘FRQTHF‘.
IT TAKES THE LOGARITHM OF RCSOND AND CONVERTS
TCEEAD FROM CENTIGRADE TO KELVIN,

LOCAL VARIABLES:
I LOOF INDEX
say TEMFORARY STORAGE

c

€

c

€

c

c

c

c

C

c

c

o

c COMMON VARIAELES:

c NCEEAD NUMEER OF THERMISTOR CALIEBRATION FOINTS
c NCSOND NUMEBER OF SONDE CALIERATION POINTS
c RCSOND(25) SONDE CALIERATION DATA

c TCEEAD(10) THERMISTOR CALIERATION DATA
C

C

G

c

c

c

c

c

c

c

C

CHANGES MADE:
1.FUT ALL COMMON VARIABLES INTO FILE ‘RCOMMON.SA’
AS DESCRIEED IN 'MDOS FORTRAN REFERENCE MANUAL‘, P.1-6
2+.ADDED ‘8AV’ VARIAEBLE EECAUSE FUNCTIONS
WILL NOT ACCEFT SUESCRIFTED VARIAELE ARGUMENTS
3.ADDED THIS DOCUMENTATION

MODIFICATION IS FINISHED
WILL COMFILE
HAS NOT BEEN RUN

SUEBROUTINE CLESET
INCLUDE ‘RCOMMON.SAI1”
PO 10 I = 1,NCSOND
SAV = RCSOND(ID
10 RCEOND(I) = ALOG(S5AV)
DO 20 I = 1,NCEEAD
20 TCEEAD (I) = TCEEAD(I) + 273:1é
RETURN
END
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OF POOR QUALﬁ

AGE 001 DIRSIT .5A1

SUEROUTINE DIRSIT (IDRSIT,NDRST,LTHF1,LTHF2,LTHT,TIN,XIN,

E+ - 2 Pt e S s - e S S S e

TOUT,XOUT,VOUT,ACUT,ISLIDE,ISWHTCH)

Frovides smoothed sonda positions and temperastures as well as

their firs. and secomnd derivatives (velocities and accelerations).

DUMMY VARIABLES
IDIRSIT A switech to indicate when smoothed data is available

NDRST

LTHF1
LTHFZ
LTHT
TIN
XIN(4)
XQuUT(4)
VOUT (4>
AQUT (4)

ISWTCH

INTERNAL
ICNTF1

ICNTF2

LTHTSK
NEKIP

to DRIVER arnd to control initialization. Values!
i=initizlize coefficients in smoothing equations.
2=add raw d3t3 point to time and position arrays
{raw data) in FOSFIT.
3=aidd raw data point to time, position, and
temperature arrays.
4=3dd points to all asbove arrays and process all
derivatives; return smoothed data. (all arraus
are filled - ernough points available to start
pProcessing)
Switch to indicate whether temperature datas will be
processed. Fossible values!
3=wind-only data run! therefore ornly position data
will be smocthed
4=pboth position and temperature data will be smoothed.
Smoothing interval lerqgth to obtain velocity in FOSFIT.
Smoothing imtervsl length to obtain zeoceleratiorn FOSFIT,
Smoothing interval lerqgth for iemperature and its
first and secornd derivative.
Time of raw data point.
Raw X,Y,2 arnd temperature coordinates that are irnput to
subroutine on this call. On return XIN equals the raw
data at time TOUT.
Smoothed X,Y,Z and optionally temperature
calculated at time TOUT.,
First derivative of position armd optionally temperasture
calculated at time TOUT,
Second derivative of positiorn and optiorally tempersture
calculated at time TOUT,
Switch Values:
=IDRSIT switeh will riet be changed by DRIVER.
1=IDRETIT Switch will be set equal to 3 by DRIVER
so that proper logic path will be taken.

VARIAELES

Index into raw data arrays X,Y,2 indicating where
the raw dats is top he stored

Index into the midpoint arrays (XMID, YMID, ZMID)
and velocity arrays (XVUM, YVM, ZVUM)} where new
data is to be stored

Total rmumber o1 frequencies to store for
syrchronization with FOSFIT output
Number of raw idatas poimts which will be passed to
TMFFIT ir order to asswre that the smoothed data
are calculated for the same time point.

CALLING ROUTINE - DRIVER

SUEROUTINES CALLED - POSFIT, TMFFIT

L
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CHANGES OF PCOR QLALIY,

Identical to METROC-H wversion

COMFILED 8/22/83

-
s=====

S L T L T e T R R R T L LT PP PR ST $ 1 1
DIMENSION XIN{(4),X0UT(4),V0UT(4),A0UT(4)
GO 70 (10,100,200,200) IDRSIY

INITIALIZE

10

ICNTT=0

ICNTFL=0

ICNTFZ2=

CaLL FOSFIT(IDRSIT,TIN,XIN,TOUT,XDUT,VOUT,AQUT,ICNTF1,ICNTF2,
LTFHL L 9HP2, ISLIDE, ISKTCH)

IF(NDRST,.EG.4) CALL TMFFIT(IDEGIT,TINyXINC(4),TOUTL,XOUT(4),
VOUT(4) , A0LT (8) , TICNTT,,LTHT, ISLICE)

IDRSIT=2

IF (NDRST.ER.4) GO TO 30

WHEN ICNTF1=LTHF1 THE RAW DATA ARRAYS ARE FULL, THEREFORE THE
MIDFT AND VELOCITY ARRAYS CAN EE CALCULATED,

1%

148
19

IF (ICNTF1.EG.LTHF1) GO TO 18

ICNTF1=ICNTF1+1

GO TO 19

ICNTFZ=ICNTFZ+1

CALL FOSFIT(IDRSIT,TIN,XIN,TOUT,X0UT,VOQUT,AOQUT,ICNTFL,
ICNTP2,LTHFL,LTHF2,ISLIDE, ISWTCH)

IF(NDRST,.NE.4) G TO 20

ICNTT=ICNTT+1

CALL TMPFIT(IDRSIT,TIN,XIN(4),TOUTL,X0UT(4),V0UT(4),A0UT(4),ICNTT,
LTHT,ISLIDE)

ISWTCH=1

RETURN

FROGRAM ASSUMES LTHF1 + LTHF2 WILL EE GREATER THAN LTHT,NSKIT =
HOW MANY RAW DATA FPOINTS WILL NOT EE FASSED TO THE TMFFIT
SUERDUTINES IN ORDER TO ASSURE THAT THE SMOOTHED DATA ARE
CALCULATED FOR THE SAME THIME FOINT,

30

NSKIFP=(LTHF1+LTHF2-LTHT-1)/2

LTHTSK = TOTAL NUMEER OF FRERUENCIES TO STORE FOR
SYNCHRONIZATION WITH FPOSFIT OUTPUT.

100

o
N o]
o -

200

LTHTSK=LTHT+NSKIF

IF (NSKIF.EQ.0) GO TO 15

IF (ICNTFL1.EQ.LTHF1)Y GO TO 120

ICNTP1=ICNTF1+1

GO TO 125

ICNTPZ2=ICNTP2+1

CALL POSFIT(IDREIT,TIN,XIN,TOUT,XOUT,VOUT,AQUT,ICNTFL,ICNTFZ,
LTHF1,LTHF2,IELIDE, ISWTCH)

NSKIF=NSHIP-1

IF(NEHIFPWNE.O) FETURN

GO 70 20

IF (ICNTP1.ER.LTHF1Y GO TO 220

\ Y
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ICNTF1I=ICNTFL+1 ME LT e Ty
GO TO 225

220 IF(ICNTF2.EQ.LTHF2) GO TO 225
ICNTR2=ICNTF2+1

IF ALL ARRAYS NEEDED ARE FULL THE SMOOTHED FOIMT WILL EBE
CALCULATED,

22% IF (ICNTF1.EQ.LTHFL.AND,ICNTFZ2.EQ.LTHFZ) IDRSIT=4

CaLl. FOSFIT(IDRSEIT,TIN,XIN,TOUT,XOUT,VvOUT,AQUT, ICNTFI,ICN*F
LTH®1 ,LTHFZ ,ISLIDE,ISNTCH\

IF(NDKRST.NE.4) GO TO 250D

IF(ISLIDE «GT+1.AND.ICNTT.EQ.LTHTSK,AND ., ICNTF1.LT.LTHF1? GO TO 2T0

IF(ICNTT.EQ.LTHTSK) GO TO 240

ICNTT=ICNTT+}

CALL TMPFIT(IDRSIT,TIN,XIN(4),TOUT1,X0UT(4),V0UT(4),ADUT(4),ICNTT,
LTHT,ISLIDE)

CONTINUE

RETURN

END

L]
.-
=

r
]
o
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SUBEROUTINE DRIVER
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FURFOSE

This subroutine takes as input the queve of edited data
points created by EDIT. For each point, it calcuslates

the uncorrected sensor temperature. Ther, smoothes the
temperature data alona with the 3 coordinates of the
sorde (X,Y,2). Calcuslates the first two derivatives for
all four variables. Calculates the wirds and relative air
speeds, Calculates the corrected air temrerature, The air
temperature at 100 meier levels is saved for the second
part of the suwbrouvtine. To conserve memory, the air temp-—
-erature is stored in the quewe in place of the edited
data points.

In the second part of the subroutine, initial values
of atmospheric pressure are fourd by “tying’ the lower:
end of the temperature array to radiosonde data. Then
the subrouwtine backsteps through the temperature array,
from low altitude to high, calculating atmospheric
pressure and density and printirg owt the meteoroloasical
data.

INFUTS
ERES = 30 WORD ARRAY, RADIOSONDE FRESSURES (MILLIEARS)
BTMF = 30 WORD ARRAY, RADIOCSONDE TEMFERATURES (DEG. CELSIUS)
ORTEMF= 160 WORD ARRAY, DIRECT INFUT SENSOR TEMFERATURE
DRTIM = 100 WORD ARRAY, DIRECT INFUT SENSOR TIME
HEADER= 14 WORD LAUNCH OFERATION LAEBEL
IWIND = INTEGER SWITCH, 1 = RADAR DATA ONLY
LALT = 30 WORD ARRAY, RADICSONDE ALTITUDE IN DECAMETERS
NOTEMF= SWITCH, 1 = NO DIRECT TEMFERATURES, ~1 TEMF ON CARDS
NFEL = NUMEER OF RADIOSONDE DATA
NTPT = TOTAL NUMEER OF DIRECT TEMPERATURE POINTS
TAFOG = TIME IN SECONDS AFTER LAUNCH OF MAXIMUM SONDE ALTITUDE
TIME = TIME IN SECONDS AFTER LAJUNCH OF PRESENT DATA FOINT
ZAFOG = MAXIMUM SONDE ALTITUDE ENCOUNTERED IN RADAR DATA
ZDD = UFWARD ACCELCRATION COMFONENT OF SENSOR
Z8 = SHMOOTHED ALTITUDE OF SENSOR (M)

OUTFUTS

HEADER, LALT, ETMF = FRINTED VALUE SAME AS INFUT VALUE

ACC = 800 WORD ARRAY, VERTICAL ACCELERACTION AT 100M LEVCLS
AIRSFD = VENTILATION VELOCITY OF SONDE (M/8) AIRSFEED

ALTD = ALTITUDE AT 100 METER INTERVALS, 800 WORD ARRAY

ALTG = COMFUTED EASELINE TIE-ON ALTITUDE

BETA = EXFONENT IN LINEAR TOLMIMZRATURE MODEL

ETFINT = ROCKETSONDE TEMPERATURL AT ZLOW

CAESE = TEMFERATURE CORRECTION FOR RADIATION AESORFTION (DEG C)
GAEROD = TEMFERATURE CORRECTIDN FOR AERCDYNAMIC HEATING

CDYN = TEMFERATURE CUORRECTION FOR DYNAMIC LAG DEGREE CELSIUS
CEMIS = TEMPERATURE CORRECTION FOR RADIATION EMMISSION (DEG C)
CK1, CKZ, CK3, CK4 = KRUMINS COEFFICIENTS FOR TEMF, CORRECTION
CTOTAL = TOTAL TEMFERATURE CORRECTILON

DAYNGT = FLAG INDICATES DAY OR NIGHT FOR SENSOR (DAY=1.,NIGHT=-1,)
DENG = AIR DENSITY COMFUTED AT FRESENT 100M LEVEL

DRCTN = WIND DIXECTION IN DEGREE AZIMUTH

QTF = TEMFERATURE DIFFERENCE BETWEEN FRESENT ANU LOWEST TEMF
EWW = B00 WCRD ARRAY, EAST-WEST WIND AT 100M LEVEL (M/$)

- e T



FAGE 002

COoOOoOOOoOO0OoooOOOCo0DONDOROoOoCOoOnNOCOO0O00000COO0OnNnDO0OODooOoGOnOnNoOo0oonNans

Fy

G
GAMMA
IL

K

LEV
MIN
SNK
FRES
RSZIM
ISEC
TaIk
TCOR
TI
THFY
THMFTRS

WINDE
WINDN
WINT
WTAU
) )

X0LD
YD

YOLD
D

ZOLD
ZSKM

INTERNAL
EI
DENSS
L.THFL,
MXTHMF

FRESS
R

RTOD
SCOFrY

TEMP
W

XDD

XS
ZDECRE

OF proni i ey

DRIVEF .54l

800 WORD ARRAY, FALL VELOCITY AT 100M LEVEL (M/S)
GRAVITY COMFUTED BY FUNCTION GRVITY

LAFSE TIME (DEG CELSIUS/METER)

INDEX OF TEMFERATURES

INDEX OF RAWINSONDE DATA

INDEX VALUE OF BASELINE TIE-ON LEVEL IN RADIOSONDE
TIME IN WHOLE MINUTES AFTER LAUNCH AT FRESENT ALTITUDE
800 WORD ARRAY, NORTHWARD WIND COMFONENT (100M LEVELS)
ATMOSFHERIC FRESSURE (ME) COMFUTED AT FRESENT 100M

30 WORD ARRAY, RADIOSONDE GEOMETRIC ALTITUDE
= EECONDS CORRESFONDING TO HIN :

CORRECTED THERMOMETER AIR TEMFERATURE (DEG. CELSIUS)
800 WORD ARRAY, TOTAL THERMOMETRIC CORRECTION 100M:S
CORRECTED MEASURED AIR TEMFERATURE (DEGREES KELVIN)
800 WORD ARRAY, CORRECTED MEASURED AIR TEMFERATURE (CELSIUS)
1150 WORD ARRAY, AIR TEMPERATURE (DEG. K) STORED IN .5
SECOND LIST FOR EACK-PROCESSING OF DENSITY AND
FRESSURE

SMOOTH-DIFFERENTIATED RADAR EASTWARD WIND COMFONENT
SHOOTH-DIFFERENTIATED RADAR NORTHWARD WIND COMFONENT
WIND MAGNITUDE (M/S)

TIME CONSTANT OF WIND SENSING SYSTEM (RARACHUTE)
SMOOTHED EASTWARD VELOCITY COMFPONENT

806 WORD ARRAY, UNCORRECTED EASTWARD WIND 100M LEVELS
NORTHWARD VELOCITY COMFONENT OF SENSOR (M/8)

800 WORD ARRAY, UNCORRECTED NORTHWARD WIND 100 M:IS
UFWARD VELOCITY COMFPONENT OF SENSOR (M/S)

800 WORD ARRAY, UNCORRECTED UFWARD SENSOR VELOCITY M/S
ALTITUDE (KM) :

B nnwnenn i

nmunuwn

et unwnnwwnn

VARIAELES

= OCTAL, BLANKS

= 800 WORD ARRAY, COMFUTED AIR DENSITIES AT 100M LEVELS
LTHFZ, LTH = SMOOTHING INTERVAL LENGTHS

MAXIMUM NUMEBER OF ALTITUDE FOINTS TOBE STORED AND
EACK-FROCESSED

800 WORD ARRAY, COMFUTED ATMOSFHERIC FRESSURE 100M:S
GAS CONSTANT

‘RECINF’ IS THE INFUT RECORD FOR ONE TIME FOINT
DEGREES FER RADIAN

13 WORD ARRAY, HOLDS FREVIOUS VALUE FOR DATA FOINT
WHEN COMFUTING TEMFERATURE AND X,Y,Z 18T AND 2ZND
DERIVATIVES.,

SMOOTHED SENSOR TEMFERATURE INTERFPOLATED TO 100M LEVEL
AMEAN MOLECULAR WEIGHT OF AIR

EASTHWARD COMFUNENT GF SENSOR ACCELERATION

SMOOTHED EAST COORDINATE OF SENSOR FOSITICN (M)
INTERVAL BETHEEN STORED VALUES OF FROCESSED DATA

N

nnnunan

CALLING ROUTINE - MAIN

SUBROUTINES CALLED
GETEMF, FROTMF, DIRSIT, WIND, KMNTMF, KMNTAE, CGFTOM, GRVITY

COMMENTS

= REFERENCE ?METROC-K ALGORITHMS? FOR MATHEMATICAL
FORMULAE

MONSTANDARD RETURN TO DRIVER WHEN
MID-INDEX SEARCH VALUE EQUALS UFFER OR LOWER EBOUND IN FRATHMFP

W
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OR END-OF-FILE ENCOUNTERED IN FLRDD.

tensively modified version ef the METROC-K
The modifications made are!

1.The edited data points come from the queve via subroutine

REMOVL instead of from tape via FLRDD.

has been eliminated

*

Suiroutine FLRDD

S ——— A ——— A . S . S S v v AL SR M A S . P, . S A} i T S 30 P T S S i — T —— S S e o — —
M+t - - 4 - - 1}

INCLUDE

‘RCOMMON.SALIL

t

DIMENSTION RSZM(38),DFNT{(I) ,X{(4)

DIMENSION XOUT(4),V0UT(4},A0UT(4)

jsmoothed data from DIRSIT

All real constants stored in varlables
DATA PRS/0./, DNS/O /y BI/0./
DATA LTHF1/41/,LTHFZ2/17/7,L.THT/25/,ISLIDE/1/
DATA ZDECRE /-100.0/
PATA ZSLAST/0.0/
DATA MXTHMF /1150/
DaTa PI /73.141592646/ $'pi’
DATA RTOD / S7.295780/ tradians to degrees
DATA WM/ 0.0289444/, R/ B.31432/
DATA R999FP9/999.9/, R1F/1./, R&OF/60./, R1E3/1000./
PATA RZERO/0./, RYFP99/9,99/, RYFO99/9,999/, RYFFP9/99.99/
CATA KR1E4/1.0E4/, RiE11/1.0E11/, RZ273P1/273.16/
DATA RI1O0P/10./, ROPS/0.5/, R3E3/3.0E3/, RIEZ/1.0EZ/
DATA RIES/1.8ES/, R7EA01/70000.01/
DATA TRUE/1./,FALSE/-1./ t’if’ statment recognises
7 0 as true arnd <0 as faslse
AIRSFO0 = RZERQ
IFD = 0
IJ =0
I¥ = ¢
II =0
NDRST = 4 snc. of dirsit variables is
IF (IWIND) NDRST=3 13 for winds-only mode,
I = ZaPOG/ (-ZDECRE)
Z100M = Ix(~ZDECRE) ;first 100m level below apogee
ZHIGH = Z100M

—— e — ) A frt - Srn e St e Wb (T T T — T T T il iy g} iy A UM <} Y e e R e

READ DIRECT TEMFERATURES

Tne retuyrned valuwes are!

NOTEMF = 1
-1

NTFPT = the totsl

DRTEMF =

DRTIM =

array containing
array containing

fnumber

if ro direct temp are given
if direct temp are given

of direct temp points given
the direct temp values
the corresponding time values

L T o0t $40¢ St . YT S ————— 44 Hd. Sk o . e S S FS N ot S v} T T — A i s H s YAl G S Y S S, . A IR s S S T A i ke i S

CALL GETEMF1

ID

R8IT=1

LINES=50
INDEX=0
ISWHTCH=0
IHEAD=1
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TAIL=1
OLDATA=FALSE
WRITE (I0,2400) HEADER
WRITE (I0,2420) HEADER
c
C ——————————————————————————————————————————————————— s g e T~ -
c START OF EDITED DATA LOOF: GET FT FROM QUEUE
C _______________________________________________________________
290 CONTINUE
CALL REMOV1I(F,EMTY) taet rnext data pt from queuwel
IF (EMTY) 60 TO 160 trno more pts? goto radiosonde tie-on
T = F(1)
X(1) = F{(3)
X2y = P(4)
X{(3) = FP(T)
X4y = F(2) . .
IF (T.LT.TAFOG)Y GO TO 20 1if hefore aspogee, get mew pt
o o o o e e e e i 7 S P e P e e e
c CONVERT FREQ TO TEHPERATURE
C _______________________________________________________________
IF (NQTEMF) THEN tif no direct temps and
IF (+NOT.IWIND) tnot 8 ‘winds-only’ run
& CALL FRQTHMF ( tchange freq to sensor temp X(4)
& Te itime since lawnch
] X4y, tfrequency input
R X{(4), tsensor temp returried
& FAIL) jsearch-f21il flag
IF (FAILY GO TO 20 jfreq outside table? qet another pt
ELSE 1if direct temps exist,then
IF (T.LT.DRTIM(1)) GO TO 20%if 1st temp riot passed get pt
00 35 I=2,NTFT tsearch time array for data bracketing T
IF (T.LE.DRTIM(I)) GO TO 40
3% CONTINUE
40 CONTINUE
X(4)=DRTEMF(I)+ (DRTEMF(I-1)-DRTEMF(I)) ftinterpolate temp to
& X{T~DRTIM(I))/(DRTIM(I-1)~-DRTIM(I)) ‘current time
ININD = FALSE tbe sure wind-only flag rnet set
END IF
C _________________________________________________________________
c SMOOTH DATA AND FIND DERIUATIUES
C _____________________________________________________
IF (ISWTCH.EQ.1) IDRSIT= 3
CALL DIRSIT (IDRSIT,NDRST,LTHF1l, }smooth data and find derivatives
& LTHFZ,,LTHT, 7,X, TIME, XOQUT,VOUT ,A0UT , ITSLIDE, ISWTCH)
IF (IDRSIT.NE.4) GO TO 20 tidrsit=4 means znough pts for cale.
X8 = X0UT(1) rput smoothed data into
YS = XOUT(2? jcommon variables used by WIND
5 = X0UT(J)
TEMF = X0UT(4)
XD = VOUT(1)
YD = VOUT(2)
0 = JYoutT(3)
TEMFD = YOUuT(4)
XD = AQUT (1)
YoD = AQUT(2)
ZhD = ADUT(I)
TEMFDD = AQUT(4)

MIN=TIME/R&0F tmirwtes since launceh for print
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ISEC=TIME~-MINX&0 sseconds since lsunch for print
Z2SKM=ZS/R1E3 jaltitude in km for print
IF (LOFT.GE.2) THEN t1is detailed printout wanted?

CALL WIND (WTAU,WINDN1,WINDEl, jcalc winds for print
AIRSF1,WINDT,DRCTN)

WRITE (I0,2410) ZSHM,MIN,ISEC, jand list winds at every pt
WINDE1 , WINDN1,HINDT,DRCTN,

XD,¥YD,ZD,WTAU

END IF

IF (ZS.LE.Z100M .AND. }if sonde just crossed 100m level
OLDATAD THEN tand old data exists for interpolation

> — . S —

CALCULATE WINDS AND TEMF AT POINT JUST EELOW 100M LEVEL

A ——— i S i Wt b gk B oy L W il S A S Y A S o S S A T A S A W A S A Ty S S e S i S i W e S P

CAlLL WIND (WTAU,WINDN1,WINDELl, jcalculate winds and airspeed

AIRSF1,WINDT,DRCTN) .

IF (.NOT.IWIND) $1if Mot 8 ‘winds-only’ run
CALL KMNTMF (TAIR1,CAERDO1,CDYN1, ;fimd air temperature
CEMIS1,CAESEL,AIRSF1)

e e ke Ay . Py g S e oy T St iy T Sy, " O . " ] T i ———_ . Yy . T — . —— .

. 0 Y T T v ———" T . T T S T O W . S . T A 0% S s S S W S ) - S O Aoy S by oy T e S Y i Sl

CaLL SWAF (35COFY) yswap old data into X5,YS8,...TEMFDD
CALL WIND (WTAU,WINDNO,WINDED, ;firnd wind compornents & sirspeed
AIRSFO,WINDT ,DRCTN)
IF (.NOT.IWIND) $if not a ‘windg-only’ roun
CaLL KMNTMFP (TAIRO0,CAERO00,CDYND, $find air temperature
CEMISO0,CAESED,AIRSPD)

CALL SHWAF (SCOFY) fswap o0ld dats back out of X5,YS, .+,
INTERFOLATE DATA TO 100M LEVEL
C ________________________________________________________ o ——— ——
CONTINUE tbeqgin interpolatior loop
EATIO = (Z100M-SCOFPY(4))/(ZG-SCOFY(4))
TI00Z = SCOPY(1) + RATIO®(TIME~SCOFY(1))
LD = SCOFY(&4) + RATIOX(XD-SCOFY(&))
YOLD = SCOFY(7) + RATIDOX(YD~SCOPY(7))
ZOLL = SCOFY(B) + RATIDx(ZD~-SCOFY(8})
FV = =Z0LD
EWW = WINDED + RATIOX (WINDE1-WINDEG)
SNW = WINDNO + RATIOX {WINDNI-WINDNB)
ACC = SCOFY{(12) + RATIOx{(ZDD-SCOFY(12))

CALL HMNTAE (Z100M,CK1,CKZ,CK3,CK4,T100Z,FAIL)
IF (FAIL) THEN

CKl1 = R9F?9

CK2 = R9F999

CK3 = R999F9

CK4 = R99V9Y
ELSE

CK1 = CK1 x R1E4

CK3 = CK3 » RIELll
END IF

IF (IWIND) THEN
WRITE (I0,2010) ZSKM,CK1,CKZ,CK3,CK4
ELEE
TSEN = SCOFY{(S) + RATIO®(TEMF~-SCOFY(3))
TCOR = TAIR - TSEN
CAERC = CAERQ0 + RATIOX(CAERQ1-CAERDO)
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COYN = CDYNO + RATIOxX(CDYN1-CDYNO)
CEMIS = CEMISO + RATIOx(CEMIS1-CEMISO)
CAESE = CAESED + RATIOx(CAESE1-CAESEO0)
TAIRC = TAIR - R273F1 y3ir temp in celsiwus
TSENC = TSEN -~ R273FP1 1sensor temp in celsius
WRITE (I0,2430) ZSKM,TAIR,TSEN, jtemp dats printout
& TCOR ,CAERD,CDYN,CEMIS,CAESE,
& CK1,CKZ2,EK3,CK4,DAYNGT,TAIRC, TSENC
END IF
C _______________________________________________________________
c SAVE AlIR TEMFERATURE FGR PRESSURE AND DENSITY CALCULATION
C __________ [u—p— —— - R ——
H(l)-EHH
M{Z)=5SNW
M(3)=Z1008M
M(4)=TAIR
M(S)=TSEN

CALL ADD2 (M,FULL)
IF (FULL) THEMN
FRINT 2000, Z100M

e e

2000 FORMAT (’/wxx QUEUE OVERFLOW IN DRIVER‘,
& ‘ AT ALTITUDE Z100M=",;F&.0,’ METERS’)
STOF
END IF
ZLOW = Z100M ssave lowest level reached

Z100M = Z100M + ZDECRE jdecrement 100m level
IF (ZS.LE.Z100M) GO TO 50 jrew level bracketed? interpolate again

END IF
CALL SWAFP (SCOFPY) tsave old smoothed data irm SCOFY
OLDAaTA = TRUE sset ‘old datas availsble’flaqg
GO TO 20 tget another edited data point
c —————————————————————————————————————————————————————————————
C END OF EDITED DATA PROCESSING LOOF
D e o o o s . . — —— — S S <l S W S S S Sy T S VPN S . b S S S L O ik Sy e T S S} S S i S
c ________________________________________________________________
c RABIOSONDE TIE-ON
C _______________________________________________________________

10C CONTINUE
160 IK=INDX
WRITE (I0,2432)
2432 FORMAT(/10X, "xxxxx NO TEMFERATURE CORRECTION A7,

& ‘FPLIED OUTSIDE THE KRUMINS TAEL’,
& ‘E RANGE (Z0-70 KM) XXXX%XX'////)
INDX=INDX-1
IL=INDX

IF (IWIND) GO TO 1166
DO 161 I = 1.NFEL
ISTORE LALT(I} % RiOF
ISTORE GPTOM (ISTORE, XLAT) + ROFS
REZM(I) = ISTORE
141 CONTINUE
ALTG=RZERD

c
C  xSCAN DATA FOR ERRORS, LINEAR INTERFOLATION OF TEMFERATURE GAFS
c+ LESS THAN 3KM
€ . . CHECK 3-KM GAF EETHEEN R/S AND ROCKETSONDE ...

K=1

IF ((ZLOW-RSZM(1)).GT.R3IE3) GO TO 1166
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IF(ZLOW.GT. (REZM(1)+R1E2)) GO TO 1144
WRITE (I0,2160)
2140 FORMAT (1A1l)
WRITE( I0,21461)
2161 FORMAT(///15X, ‘RARINSONDE’,38X, 'ROCKETSUNDE ' ,22X, ' TEHWF, DIFF’,2
4X, ' INTERFOLATED ‘' /72X,
‘LEVEL METERS’ 47X, "G’ yBX,"ETMP’ ,10X,FT,’,SX,"ALT’,6X,’ TMFTRS,
&X' THFT’,12X, 'DTF,9X, '"ETMF AT ALT, ')
K=NFEL
Cevs LOOK FOR TWD CONSECUTIVE R/S5 LEVELS WHICH EBRACKET ZLHH....
1140 IF(ZLOW.LT.REZM(K))Y GD TO 1141
K=K-1
IF(K.GE.1) GO T0 1140
1141 KK=K
K=K+1
IF(KK,LE, 0) HK=K+1 . ‘
Cevse CHECK 2.5 DEGREE DIFF, EBETWEEN ROCHKETSONDE TEMF, AT ZLOS AND
c THE CORRESFONDING R/S5 TEMF, IN THE R/S ERACKET ...
1142 ETFINT=ETMF (KIQ+(ETHF GO -BTHF (KK) )X (ZLOW-RSZM(KK) ) / (RSZM(K) ~
& RSZM(KK))
STORE = ETFINT - DFILE(1,IL) + R273F1
DTF = AES(STDRE)
ALTD = ALTI(ZHIGH,ZDECRE,IL)
STORE = LALT(K)xR10F
TAIKC = DFILE(1,IL)~R273F1
WRITE( I0,2162) K,RSZM(K),STORE,ETMF(K),IL,ALTD,
2 TAIRC, TAIRC,DTF,ETFINT
21462 FORMAT(3X,2(1I4,3F10.,2,8X),F8.2,10X,F10.,2)
1143 LEV=K
AL TG=RSZM(K)

oo Do Do

GO TO 1165
Core FREFORM LINEAR INTERFOLATION ON TEMF, TOFILL THE TEMF GAF WHERE
c THE ALT. GAFP EETWEEN R/S AND ROCKETSONDE IS LESS THAN 3KM +...

1144 WRITE(10,2163)
2163 FORMAT(/10X, xxx THE FOLLOWING INFORMATION ARE RELA‘,
& ‘TED TO INTERFOLATION DUE TO N’,
& ‘0 OVERLAF WITH R/S xxx’)
LEV=1
ALTG=RSZM(1)
DTMP=(DFILE(1,INDX)~BTMF (1)-R273F1)/((ZLOW-RSZM(1))/R1E2)
1155 INDX=INDX+1
IL=INDX
ZLOW=ZL OW+ZDECRE
ISTORE = INDX - 1
DFILE(L,INDX}=DFILE(1,ISTORE)-DTMF
IF(ZLOW.GE. (RSZM(1)+R1EZ)) GO TO 1155
{={
GO 70 1141
1165 IF(LEV.EQ.0) GO TO 1166
IF(ALTG.GT.RZERD) GO TO 167
1166 LEV=0
IL=1
WRITE(ID,2148)
2168 FORMAT(////718X,80('x")/,10X, “*xx NO PRESSURE AND DE’,
‘NSITY COMFUTATION DUE TO FAILURE ON 2.5 DEG’,
‘REE TEST OF TEMFERATURE xxx//10X, 80(’'x’)////)

oo Do

I=K-1
STORE = LALT(I) x R10F



FAGE 008 DORIVER .Sall

[y}

148

1147

170

180

193

IF(K«GT.1) WRITE( 10,2162) I,RSZM(I),STORE,ETMF(I)}

xCOMFUTE GRAVITY, FRESSURE AND DENSITY
FRS=EI
DNS=EX
ZLOW=ALTI{(ZHIGH,ZDECRE ,IL)
DO 1468 I=IL,INDX
IT=INDX-I+Ii.
FRESS(II)=PRS
DENSS{II)=DNS
CONTINUE
LLN=50
IF(IL.GT.1) GOTO 1147
IXS=INDX
CO TO 206
CONTINUE

GAMMA = RZERO

G = GRVITY (ZLOW)

BETA RZERO

TAIR DFILECL,IL)

ETMFK=ETMF () +R273F1

FRES=EFRES(LEV)X(TAIR/BTHFK)xx
CC=WMXGRVITY(ZLOW)I X (ZL OW~REZM(LEV) )}/ (RX(TAIR~-ETMFK)))

IXS=INDX

NKFT = 1

I=1IL

GO YO 180

BEACK STEFP THRU THE ARRAY OF TEMPERATURES
CONTINUE
I=1I-1
FRS=RZERO
DNS=RZERD
IF (I .EQ.0)Y GO 7O 2690
TAIR DFILEC¢L,I)
ZLOW ZLOW - ZDECRE
caMMA = (TAIE - TAIR1) / (-ZDECRE)
G = GRVITY(ZLOW)
EETA = -WMXG / (RxGAMMA)
FRES = FRES1 x (TAIR/TAIR1) xx EBETA
DENS = FRESxWM / (RxTAIR)
DENS=DENS%R1ES
Z8KM = ZLOW / R1E3
ALL FACTORS ARE READY FOR FRINT

LINES = 0

WRITE (ID,2450) HEADER
TAIR1I = TAIR

FRES1 = FRES

IFD=1

FRS=FRES

DNS=DENS

ALTD = ALTI(ZHIGH,ZDECRE,I)

IF (ALTD .LT. R7E401) GO 70 193
DNS=R?99F¢
FRS=R999F9
CONTINUE
FRESS(I) = FRS

o)
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Po 9o

OGoOO0O00nO0n Lo

2462

210

2463

174

175
176

DENSS{(I) = DNS
Td=14-1

NORMAL TERMINATION

IF(IFD.EG.0) GO TO 202

&0 TO 206

CONTINUE

ALTD = ALTI(ZHIGH,ZDECRE,I)

IF (ALTD .LT. R7E401) GO TO 203
FPRS=EI -
DNS=EI

CONTINUE

IF (I .6T. 798) GO TOD 204
FRESS(I) =FRS

DENSS(I) =DNS

IK =1

CONTINUE

INDX=IK

GO 70O 207

CONTINUE

IF (IWIND) GO 7O 207

INDX=IXS

CONTINUE

IF(I.GT. INDX) GO TO 174
FRS=FPRESS(I)

DNS=DENSS (1)

IF(IWIND) DFILE(1,I)=DFILE(1,I)+R2Z73F1
TI(I) = DFILE(1,I) - RZ73F1
NKFT = NKFT + 1

LN=LN+1

IF(LN.LE.40) 60 TO 210

iN =0

WRITE(IC,2462)

FORMAT (1H1,7 ALT EWMW SNW FV THF (L)
EX, ?DNS ACC XoLD YOLD Z0Lp TCOR

? EETA GRAV?)
ALTD = ALTI(ZHIGH,ZDECRE,I)

FRE?,
GAMMA C/M 7,

WRITE(ID,2463) ALTD, EWW(I),SNW(I),FV(I),DFILE(1,I)-R273F1,FRS,
DNS,ACC(T) ,XOLD(T) , YOLDA(T) ,ZOLD(T) , TCORC(I) , GAMMA,EETA,G

FORMAT (1X,F7.0,F8.2,5F%9.2,FB.2,4F9.2,E12.3,1X,2F7.2)
CONTINUE LOOFING UNTIL ALL DATA IS5 FROCESSED.

WHEN IWIND =1 , THIS IS A WINDS ONLY CASE,

THE FROGRAM MUST NOT BE ALLOWED TO BACKSTEF THRU THE ARRAY OF

TEMFERATURES. STATEMENT 170
INSTEAD REDUCE THE COUNT BY 1 AND GO TO STATEMENT 207.

CONTINUE

IF ({ .NOT. IWIND) .AND. (I .GT. 1 )) GO TO 170
IF ((IWIND) AND. (I .GT. 0 )) I = I-1

IF ((IWIND) +AND, (I .GT. 0 )) GO TO 207
CONTINUE

CONTINUE

RETURN
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™~ e Do Ov Do 0

De Do D8 Do Do

Do

24900 FORMAT (’/1FLIGHT IDENTIFIER® ‘, 14Aé//

2410

2430
2010

" ALT,’, 4X, ‘TIME’,10X, ‘WIND (MET/SEC, DEG)’,
?X,'VELDCITY' ,6X,’AIRSFPEED RESFONSE’/
‘ (KM)Y (MIN#SEC) EAST NORTH TOTAL DRCTN’,
4X: "EAST NORTH’,4X, UF’,13X,(S5EC)"’/)
FDRHAT (IXp F502' IXp IZ. "'p F5|29 3(1)(, Fb.!).
‘9 'y FS.1, 1X, 4(1X, Fé6.1), 4X, FO.1, 6X, I3,F%?.3)
FORMAT (“1FLIGHT IDENTIFIERE ‘', 1446 //
 ALT, TEMFERATURE(K) /, 11X/CORRECTIONS ,
15X, ‘HRUMINS COEFFICIENTS’,14X,’TMPRTRE (CELSIUS)‘/
f (KM) ' ,4%,’AIR SENSCR ‘
‘TOTAL AERD, DYN, RAD(OUT/IN)’, 3X.
‘K1xE4 K27, 4X, ‘K3xEl1l K4 DAY /NIGHT AIR SENSOR‘/)
FORMAT{1X,F4.1,1X,2¢(2X,FS,1),2X,5(1X,F5.1),
X, F4.2, 2X, FS.3, 2X, F6.2, 2X, FS.2, éX, A1,4X%X,2(2X,F5.1))
FORMAT (' “4F9.1,50X,F4.2,2X,FO.3,2X,F6.2,2X,F5.2)
END

v/
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This subroutine retrieves the .1 second raw data from the
input queuve as it becomes available, averaaes sets of NAVG
raw points into clean edited data points, arnd adds them

to the edited data queue.

CONSTANTS
DINERT

INOISE
IREF
ISIG
IUHE

TUHY
TSTOFL

"irert"” value, A large constant, alternately
positive and negative, which is substituted for
the frequency datum of roisy or referernce
roints, The filter DIRSIT will "coast®
(quadratically extrapolate) through these
unaffected by their amplitude.

=1+ Value of dat-classification flag indicating
neise

=2, Value of dat-classification flaqg indicating
referenrnce signal

=3, Value of data-classification flaq indicating
thermistor siqnal

Bottom indes: of wpper half of DSTOR

Top inde:: of upper half of DSTOR

Stop time plus 127 METROC requsires a8 12 second
puffer at the end of the data to be processed

INTERNAL VARIAELES

ELWR
END

BUFR
D

DIFERTY

DETOR{S,10?

DSUEST

DTRF

EDATA(T)

EOQD

Lower bound of trackimg gate (Hertz)

Upper bournd of each overlapping 10Hz band

wsed in searching for signal

Upper bournd of trackirng gate {Hertz}

Sonde frequency used to compare against bowunds

of trackirng aate (temporary storace)

Difference between the absolute values of

a8 point’s freaquency valuwe and the “inert"

value, Used to detect if point has been

agiven "inert" valwe.

A '0 point sample of raw 1 second input data
DETOR(1, ) GMT time of dats pt (seconds)
DSTOR(Z, i) frequency datum (Hertz)
DSTOR{(3, ) azimuth (degrees)

DSTOR(4, ) elevation (dearees)
DSTOR(S, §) rarnae (meters)

Mean value of rasw data points which lie

in the tracking gate. Used as 3 subhstitute

for points which lie owtside the gzate, snd

to adjust EIGLEV,

Time at micdpoint of refererce intervzl, Used to

czleulate sumzs for least squares Tit (same as TRF)

A clean edited dats point ready to be stored

in the edited dsta queue

H

EDATA(L)Y = time since lawunch (seconds)
EDATA(Z) = frequency datum {(HertI)
EDATA(3) = X coordinate of sonde (meters)
EDATA(4) = Y coordinate of sonde (meters)
EDATA(S)Y = z coordinate of sorde (meters)

End-af-data flag returned by ADVANC. Values!
1= flight is over, no more raw data coming

'y N
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FULL

1

IE
IEND
IFLAG

INGATE(10)

INTRVL

ISKREF

Iss

I7

J
JR

JRF

KE

KEL

KELL

KEND(32)

Los

NAFTR

NGATE

REF

RS

RSUM

oA ORIGINAL PAGE IS
-1= more data coming OF POOR QUALITY

Fisll queve flag returned by ADD1. Values!
1= edited data quewe is full) current pt riot stored

-1= quewe not full

General DO loop index

Indey: to bottom half of DSTOR

Index of most populous 10Hz bend in sesrching for
sigrial.
Data-classification flag., Indicates whether
edited data point is noise (=1), reference (=2),
or thermistor siaral (=3). Used for printowut.

In MET signal tracwing, the flag indicating
whether each .1 secornd data poirt in DSTOR(3F, j)
is im (=1) or ot in (=0) the signal tracking
gate.,

Number of points in the quwue to be replaced
with "inert" valuve, starting with last point

put inie

Used ta compute initial roints of sigrnal to be
shipped when replacing reference data with
Yinert" value,

Signal point cousnter. Number of edited datas
points accepted as thermistor sigral.
Index to top half of DSTOR

General DO loop index
Reference point courter: Counts number of ref
points since last sianal interwvyl, JR=0 durina
signal intervsl.

Reference interval counter. Cournts rwmber of
refererce intervals processed (at least &
consecutive reference poirmts constitute a
refererce interval)

Number of points inm DSTOR with frequency

less tharm wpper bawnd END of 10 Hz band,

Number of points in DSTOR with frequency

less tharn END - § Hz

Number of points in DSTOR with frequency

less tham END - 10 Hz (rnot initislized

wntil BND = 25)

In searching for MET siarnal, population inm

29 overlapping 10 Hz bands?! KEND(3)= 20-30 Hz,
KEND(4)= 25-35 HzZseso HKEND(31)= 160~170 Hz

In tracking siansgl, number of edited rnoise
points sinmnce last sigral or reference point.
{trnot used)

Verify interval counter. Counts sianal epoints
after 3 reference interval, verifgying termination
of the reference interval.

1 plus the riumber of raw data points in DSTOR(2,4)
whose frequencies lie withinm the siamal tracking
gate (SIGLEV+-HGATE)

Mezrn frequency of a3 referernce irnterval (Hertz).,
excluding the first and last points. Used to
compute sums for least squares fit teo ref function.
Frequericy value of the last reference point in

a reference intervsl

Sum of freaiency values in a reference interval,
excluding the first point im the interval, Used
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RT1
RT2

RT3

SUMS)

SUMGTE

TDSTRT
TEET

TLAFS
TRF

ORIGITIAY rny g

P PUCR G RLITY
+SA1 ’

for computirng mear value over the interval.,

Time after launch of the second point in a3 reference

interval (seconds)

Time after launch of the rnext to last point in

3 referernce interval (seconds)

Time after launch of the most recent reference

point received. Saved for RTZ if rnext point

is also refererce, discarded if last point in

reference interval.

Temporary sums for averagince raw 1 second data

in bottom half of DSTOR to get edited point (EDATA)
SuM(1) (not used)
SUM(2)= sum of frequencies in DSTOR(Z,.))
SUM(3)= sum of azimuths in DETOR(3, )
SUM(4)= sum of elevations in DSTOR(4,,}
SUM(S)= sum of ranrnges ’ irn DSTOR(D, j)

Accumulator for computing mean of frequencies

within the cate whern tracking siaernal.,

Elapsed time since launch of raw datas (seconds)

Averazge of frequercies in botitom half of DSTOR

Used to tell if 170<=TEST«=200.

Elapsed time since TSTART of raw data (seconds)

Used to detect starting point.

Time at midpoint of reference interval, calcwlated

between secord arnd rnext to last edited pt in intrvl

COMMON VARIAELES

E(3)

ET(S)

HGATE

J01

IWIND

NAVG

SIGLEV

Accumulated parameters used by FPOLYFT to
compute quadratic least squares fit to
reference data.
BE(l)= sum of {(ref interval frequency)
BE(Z2Y= sum of (ref interval frequercy X
ref interval midpoint time)
E(3)= sum of (ref interval frequercy X
(ref interval midpoint time)xx2)

Accuimurlated parameters used by POLYFT to
compute quadratic least equares fit to
reference data.
ET(1)= number of refereénte intervals
EBT(2)= sum of Tref intervel s’ dpoint time)
BET{(3)= sum of :rref irterval midpoint time xXx2)
BET(4)= sum cf {rei interval midpoint time %Xx3)
ET(3)= cum of (ref interval midpoint time Xx4)
Half-width of signal gate wsed for tracking
thermistor siqnal (Hertz)
Output device number for informative messages.
Fossible values!

29= dummy device. No output occurs whern used

1i01= terminal display

102= printer
Winds-only flaa., Fossible values!

1= radar data only will be processed
-1= temperature data will alsoe be processed

Numher of raw data points averaqged to obtain an
edited data point (cammot enxceed 1/2 the dimersion’
of DSTOR) Was T im origiral program.
Center frequency of signal gate uwsed for trackinag
thermistor signal (Hertz). Starts at spproximate

LY
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value (155) arnd is adjusted to follow sigral.,

TAFQOG Time in ceconds after launch of maiimum sonde
altitude ercountered

TSTART Time in secords after laurch to start processing
data {(selected to occur after pavyload ejection)

TSTOF Time in seconds after lauvnch to stop processing
data

T.ERO GHMT launch time (seconds)

LAF0G Mawimum sonde altitude {apoaee) encountered (meters)

SUEY.OUTINES CALLED
ADVANC, TIMCHK, REWRT. RDRCRD, ADD1, FOLYFTY

CALLED &Y - MAIN

TERMINATION CONDITIONS .
If riumber of reference intervals is less tham 3/ prints
‘Error in Edit - Less than 2 reference values available’
and stops

If terminal) ‘S’ ked is pushed in ADVANC/ prints
‘End of real time processing’ and returns

If edited data quewe is full/ prints ‘Quewe is full’
‘Ernd of resl time processing’ and returns

CHANGES

This is an extensively modified version of the METROC-K

subroutine EDIT, The modifications made are!l

1.The raw data is irnput from the raw data queuwe via
subroutine ADVANC, instead of from tare via
subroutine INTAFE 25 in the old routine,

2.A11 parts dealing with FSK time have been deleted.

3.The "replacement A, E, R data" sections have been deieted.

4,The riamber of raw data points in the average,
previously 5, hass been made sdjustable with the variable
NAVG, This allows rurm—time euperimentation to determine
the proper data rate te avoid exhausting aueue capacity
before the end of the flicht.

S.Edited data poirnts are stored in the edited data queuwe
by subrouwtine ADD1, instead of being stored on tape as
irn old routine. Arrag DFILE, which was used to accumulate
data for writirng to tape, has beern eliminated.

6.New subrputine REWRT accesses the queue L0 replace
reference dwell frequercies with "imert" values. In the
old routine this was done in array DFILE,

7.The order of statements in the subrouvtine has been changed
around to Yuntancle!" it and eliminate wrimecessary GO TO
statements.

COMFILED 8/146/83
REFERENCES

iy s b L S Y O oy g Tt A it A L SR T A M G MAS LS S S et A PO Py AP A ML M S S S S o i et AMD it . g o M S S S o (it M S gt U PR i St A . ViR e i St
ottt et S P s e

INCLUDE ‘RCOMMON.SAIL1’

OOOoOO0OOO00ODo0oOO0ONo0NONO0OEOO00OO00DnN0A000N000OORoCoOO00O0000O0n

DIMENSION DSTOR(S,10) tsecond dimension must be at least ZxXNAVG
DIMENSION INGATE(10) idimension must be at least ZXANAVG
DIMENSION EDATA(T), HEND{(32), SUM(S)
c--o—l.-__--""—-""’”--—--——"-‘——--—‘4--'-—_ ——————————————————————————————————————
-3
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INITIALIZE FARAMETERS
DATA NAFTRO/ S/
DATA ISIG/ 1/, IREF/ 2/, INOQISE/ 3/
IUHE=NAVG+1 :lowest index in wpper half of DSTOR
JUHT=2xNAVG ttop index in upper half of DSTOR
TSTOFL1=TSTOF+12. spran rieeds 12s buffer at end of data
JH=0 tedited data point counter
JR=0 ireference point counter
JRF=0 sreferernce interval counter
IFRCK=0 tnoise point counter
ISKREF =0
NAFTR=0 sverify interval counter
RSUM=0, rref frequerncy accumulaztor
ISS=0 tsigrnal point counter
DINERT=9992,99 tinert” value
KELL=0
KEL=0
LOS=0 ymoise point cownter
ZAFDG=0. yapoaee altitude
00 30 I=1,3 tsums ang coefficients
Cinhr=0. $for least squares fit
BE(JI=0.,
ET(Y=0,
30 CONTINUE
BET(4)=0.
BT(S)=0.
READ TO START OF DATA
AND FILL UFFER HALF OF DSTOR ARRAY
40 CONTINUE
00O S0 I=TUHE, IUHT
CALL ADVANC ( 1get point from input queue!
DSTOR(1,I), ttime
DSTOR(Z2,1), jfrequency
DSTOR(3,I}, $3zimuth
DSTOR(4,I), televation
DSYOR(S,TD), jranae
Eam) jend-of-data flag
IF (EOD)Y GO TO 200 1o more data? end real time proc.
TLAFS=DSTOR(1,I)-TZERD
TDSTRT=TLAFS~-TSTART relapsed time since TSTART
IF (TDSTRT.LT.0.25) GO 70 40 jrot past start time? start over
S0 CONTINUE
The raw data points should come a2t .1 second
intervals., TIMCHK checks the time values and
corrects any dropouts. If there are too many
dropouts the proaram is stopped.
Cal.l. TIMCHK (DSTOR,NAVG,4)
EBEGINNING OF REAL TIME LOOF
Each iteration the .1 second raw data

i™

> 4



spenrer =t
070

DF ¥

FAGE 006 EDIT +SAL1

c
c
c
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=
0
c
c
c
C
c
c
€
c
60
79
.4
&
&
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80
c
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c
c _____
6é4
671
672
C _____
c
Cm e

points in the top half of DSTOR are shifted
to the bottom half for processing,; and a

new set is put in the vacated top half by
ADVANC .

ADVANC agets a point from the raw data

quevel if there are rnone it waits for ore to
come in., If the terminal’s S5 key has been
pushed,it returns EOD = 1, indicating that
reegl time processing is finished.,

The 1 second raw data points are processed
in sets with NAVG peoints per set (in previous
version NAVG was §). Later each set

will be averaged into a single edited data point.

CONTINUE sstart of main loop
DO 86 IE=1,NAVG jget a3 set of raw data pts
IT=IE+NAVG
p0 70 J=1,95 tshift point from top half
DSTOR(J,IE)=DSTOR{J,IT) jto bottom half of DSTOR
CONTINUE
CALL ADVANC ( jaet rext pt from raw dataz quene
DSTOR(1,IT), jtime
DSTOR(2,IT), s frequercy
DSTOR(3,IT), sazimuth
DSTOR(4,IT), selevation
DSTOR(S,IT), srarge
EOD) iend—of-data flag
IF (EQD>Y GO TO 200 jro more data? end real time proc.
CONTINUE

CALL TIMCHE (DSTOR,IUMT,Z)3if more than © time errors, sbort
IF(IWIND.EQ.1}) GO TO 49 ywinds only? skip tracking qate
IF( JR.NE.0) GO TO &9 tin reference? skip tracking gate

———— o ———r — - —rn) G alle s et M wet A R A e A AL MR A i o AL L S P AP VL S SN S S A S S S S S S —— — —

- ———————— ———————————————————————————————— —————————— " b

CONTINUE
BUFR=SIGLEV+HGATE ttracking gate upper bound
IF(EUFR.GT.170,) BUFR=170. 1170 is uwpper limit of sig.freq
BLWR=SIGLEV-HGATE ttracking gate lower bound
IF (BLWR.LT.20.) ELWR=20, $20 is lower limit of sig,freq
NGATE=1 % of pts within gate + 1
SUMGTE=SIGLEV $SIGLEY is included in sum
DO 671 Jd=1,IUHT jcheck 811 10 pts in DSTOR
INGATE(SI=0D
D=DSTOR{(Z,J) tfrequency of point J
IF(D,LE.EUFR ,AND, D.GE.BLWR) THEN }if freq is within aste,
INGATE  J)=1 jset in—gate flsa of pt J
SUMGTE=SUMGTE+D tadd freq of pt J to sum
NGATE=NGATE+1 tincrement pt counter

IF(NGATE.CGE.4) GO TO 472 jonly average first S pts inm cate
END IF :
CONTINUE
CONTINUE texit from loopl>S pts in aste

S i S L W Ut o S A S T S Skt i P S it st Al $ir bt U Hed M e bl (TS T e S S o Y S I A

IF(NGATE.LE.+2) THEN sif 2 or less pts in gate,search
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END=20.

IEND=1

D0 662 I=1,31
KE=0
DO 6461 J=1,IUHT

IF(DSTOR(2

KEND(I)=HE-KELL
KELL=KEL
KEL=KE
END=END+S,
IF (I.GE.3

661

«AND .,

662 CONTINUE

IF (KEND(IEND).GE.3) THEN

SIGLEV=(IEND+2) X3
GO TO 664

END IF

TEST=0,

DO 665 K=1,NAVG
TEST=TEST+DSTOR(Z,K)

CONTINUE

TEST=TEST/NAVG

IF(TEST.LT.170.,.0R.
TEST.GT.200.) THEN
DO 663 K=1,NAVG

DSTOR(Z,K)= DINERT

CONTINUE
DINERT=~DINERT
L.OS=L0S+1

END IF

END IF

663

ssearch 29 overlapping 10HZ bands
7 20-30,25-3%9,.4+4,160~-170 Hz

# ) LTL.END) KBE=KE+1

KEND(I) .GT.KENDC(IEND) ) IEND=I

1if search succeeded (=3 pts)
sshift qate to center of that bhand,
sand qo to tracking gate process.
tif search fsiled (less than 3 pts),
t prt is assumed to be ref or rioise

smean freq of botiom half of DSTOR
$}if mean falls outside ref range,
tit is rnoise+. In this case!

sreplace with alternating inert values

sincrement noise point counter

IF (NGATE.GT.2) THEN
DSUEST=SUMGTE/NGATE
LOS=0
DO &73 J=1,IUHT

IF(INGATE(J).EQ.0) DSTOR(Z

CONTLNUE

- -

tif » 2 pts in gate,signal in aate

imean freq of pts in aate

sreset rnioige point counter
josubstitute mean freq

+ J)=DSUEST }jfor pis outside gate.

SIGLEV=(SIGLEV+DSUESTYX0.5 jadjust aate certer fregq

END IF

e T T ——— i ———— - Y S ke e i) W A O S A
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The set of
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6% CONTINUE
JK = JK+1
DO 700 J=1,4
SUM(J)Y = 0.
7008 CONTINUE
DO 710 J=1,NAVG

el 5ecand Traw data po;nts in the
bottom half of DSTOR will be averaaged te obtain
38 single edited datas point,
raw points averaged is NAVG (was 5 in METRUC)
so the sampling period of the edited points is
NAVG % 0.1 second

i —— ——— ik ———— A bt Y T S S i e S A S0 S S i S - g

EDATA, The numbter of

(was .5 sec in METROC)

————— i il S QT o T HEA o T P e S S — T ———

tindex to the edited datz pts
1zero the sum arrayg

jsum data inm bottom half
&@}
T L)
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SUM(2) = SUM(2) + DSTOR(Z,J) jof DSTOR for average
SUM(3)Y = SUM(3) + DETOR(3,J)
SUM(4) = SUM(4) + DSTOR(4,J)
SUM(S) = SUM(S) + DSTOR(S,d)
710 CONTINUE
EDATA (1) =(DSTOR(1,1)-TZERD);time (since launch) isken at
.4 +{NAVG~1)%x0,05 smididle of average.
EDATA (2) = SUM(Z)Y / NAVG sAverage by dividing by
EDATA (3} = SUM{(3) / NAVG srumber of pts summed
EDATA (4) = SUM(4) / NAVG
EDATA (5) = SUM(S)Y / NAVG -
C-——-.-.-.__-..—..--_._---..—-...——-_---_—-—— --------------------------
c Data reduction method requires a 12 second
c buffer on the ernd of the data., If time is
c areater thanm TSTOF1l= TJT0P+15, stop real time
c processing -
C -----------------------------------------------------------
IF (EDATA(1).GT.TSTOF1)
& WRITE (I01,1040) 1’'stop time reached’
1040 FORMAT ('STOF TIME REACHED’)
IF(EDATA(L)Y OT.TSTOF1) GO TO 200 ternd real time processing
IF (IWIND.ER.1) EDATA(Z) = 0.0 }if winds only,zero the freq
IF (IWIND.EG.1) GO TO 159 $3if winds only, skip classi-
c + -fication of sigral
c _______________________________________________________________
c DaATA IS5 THERMISTOR SIGNAL
[ i e e e e e e e e e e e e - —
DIFERT= AES(EDATA(2))-AEBS(DINERT}) ;DIFERT is zero if point
PIFERT= AEBS(DIFERT) shas been given "inert" value
IF((EDATA(2).GE.10. .AND.}if freq is in sigrnal rarnqe(10-170Hz)
& EDATA(2).LT+1706,.,) ,OR. jor was given “inert" value,
& DIFERT.LT.0.1) THEN streat it as signal.
IFLAG = ISIG
IS8 = 1 + 1ISS sincrement signal point counter
IF (JR.EQ.,0) GO 70 150 ;If last ref inrtrvl has been
c tprocessed, no processing is needed
.c _______________________________________________________________
c FROCESS LAST REFERENCE INTERVAL
C ———————————————————————————————————— - e e e bt e e e ey o it e e S
IF(NAFTR.,EQ., 0) THEN +if erd of ref interval is verified
NAFTR = NAFTRO jreset after-ref pt counter{to S5)
IF (JR,.GE.S) THEN tdont wvse ref imtrvl of less than Spts
JRF = JRF + 1 tinerement ref interval counter
TRF = (RT1 + RT2) x .5 ttime at midpt of ref interval
REF = (RGUM - RS )} / (JR -2)tavg of freaqs in ref interval,
c t(excluding emdpts)
DTRF =TRF
DREF =REF tincrement sums for quadratie
ET(1)Y=ET{1)+1.0 tleast squares fit
ET(2)=ET{(2)+TRF
ET(3)=ET{3)+TRFXTRF
ET(4)=ET{(4)+TRFxTRFxTRF
ET(S)=ET(I)+TRFxTRFxTRFXTRF
E(3) =B(3)+DREF
BE(2) =BE{2)Y+DREFXDTRF
BE(1) =E(1)+DREFXDTRFXDTRF
c

END IF
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END IF
NAFTR=NAFTR~1 sdecrement after-ref pt counter
IF{NAFTR.NE.O0) GO TO 150 jif still in verify interval,euit

—— v ——— —— - — ke P —— ——— T (T W T Sk Sale . D T S wite e S S A e A bl T P A o — ——

REFLACE REFERENCE FREQUENCIES WITH ‘INERT’ VALUE

—— o o i — i —— e i — —— i L A S A S e G — — i —————— — - iy > —— " ———— —— —— o ki W -

At this point, S (NAFTR0) siamal points have bheen
recieved since the last reference point, so

the referemnce interval is assumed ended,

Subroustine REWRT moves back a given number of
poirts inm the quewe and replaces the frequency
datum of those points with the "inert" valwe

DINERT. The reumber of points vrewritten, INTRVL,
externds from about the Sth point preceding

the reference interval to the 4th point feollowing
it, The overlap is to mask any switching transients.

Number of 4ata poirmts to rewrite (INTRVL) =
leriath of referernce interval (JR)
- noise pts since last ref interval (ISKREF)
+ 2 ‘verify’ intervals,

one on each side of ref interval (ZXNAFTRY)
- 3 points.,

——— — —————— —— - S e s kS —— —— —— - - -

INTRVL=JR-ISKREF+2XNAFTRO0-3 trnbr of edited pts to rewrite
CALL REWRT (INTRVL,DINERT) jreplace freqs

JR = 0 tzero reference point cournter

ISKREF=0

RSUM = 0.0 tzero sum for reference freq avg

G0 TO 1%0 tao to coordirmate conversion sect.
END IF

ot S s i, S g ————————— ———— ————— Ty - v i e P el . - T . S . T i T . . . B - - -

IF (EDATA(2).GE.170., .AND, $if freq is within referenrce

EDATAC(Z2Y.LE.200,) THEN jrarge(l70-200Hz),it is reference.
IFLAG = IREF

If 185=0, no sigarnal data has been foung --
process cannot start in referernce. It should
be roted that this can happen only at the
beginning ef the first record.

————— . (—————————— o\ Trt? TS T Yot VI -— - —— —— — " ——— —— S otV

IF (ISS.EQR.0) GO TO 40 $if no sigrnal,qet more raw data

JR = JR + 1 sincrement reference pt couwnter

IF (JR.GE.2) THEN j}leave 1st pt in irnterval out of avg
RSUM = RSUM + EDATA(Z) ysum of ref freqs for aveg
RS = EDATA (2) tsave last ref freq for ava
IF (JR.EQ.2) RTi=EDATAC(1) tsave time of 2nd pt for time cale,
RT2 = RT3 ttime of rnext to last pt
RT3 = EDATA(L) itime of last pt in ref interval

END TIF

GO TO 199

END IF

DATA I5 NBISE
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C _______________________________________________________________
IF({EDATA(2).LT.10., UK. tif freq is outside data and
. EDATA(2).GT. 200, THEN sref range(10-200HZ),it is roise,
IFLAG = INOISE
EDATA(2)=DINERT jreplace with ‘inert’ value
ISHREF= ISKREF+1 ynoise couwnter used in
END IF
IF (EDATA(2).LT.10, .DR. $if frea is ovtside(10-2i0Hz),
s EDATA(2)Y,6T.210,) IFRCK=IFRCK+1 jincrement roise cntr,
c
o e e e e e e e e et e e o et e i s e iy e
c CONVERT TO RECTANGULAR COORDINATES
(£ e o o e o o e e e e o o i e
C ‘RDRCRD converts the azimuth, elevation, and range
c coordinates in EDATA(3), EDATA(4), EDATA(S) imto
c rectanaular X,Y,Z coordinates, returning the three
C values back in EDATA(3), EDATA(4), EDATA(S),
c respactively,
() e A i e et S e e e 4 e s e e et e
150 CONTINUE
CaLL RDRCRD (EDATA(3),EDATA(4),EDATA(S))
(M
o e ot et e e e e e e e e e e e e e e i
C FIND AFOGEE
£ e e e e e e e e o i o
IF (EDATA(S).LT.ZAFBG) THEN jcurrent altitude above stored apogee?
ZAFOG = EDATALS) tthen save new apoaee
TAFPDG = EDATA(L) jtime of apogee
END IF
C
0 e e e B e S 7 1 e At i e e e e e
" ADD EDITED DATA FOINT TO QUEUE
o e e e e e e e e e i o e 0
CalLl abDt <(ERATA,FULL) tattempt to add point to queuwel
IF (FULL.&T.0.) THEN $}if quewe is full
WRITE (I0O1,1010) $‘edited data queuwe full’
1010 FORMAT (/EDITED DaTaA QUEUE IS FULL’)
GO TO 200 ttermiriate real time processing
END IF
GO TO &0 tloop and aet another §
c iTa3w data points
C-—--—————---.---.-——-———--.---—--_— ————————————————————————————————————
c END OF REAL TIME FPROCESSING
[ o o o o i 1 s e i e et s e et e A T O S .S e e e s i o e i
200 CONTINUE sriormal exit from real time loop
WRITE (ID1,19000) t’end of real time processing’
1000 FORMAT (7END OF REAL TIME FROCESSING’)
IF (IFRCK.GT.1000 .AND, jmore tham 10600 bad data pts?
& +NOT.IWIND) THEN
WRITE (I01,1030) $‘converting to wind-only mode’
1030 FORMAT (7xxx MORE THAN 1000 EBAD FRER. DATA FDINTS FODUND’/
& ‘CONVERTING TO WINDI-ONLY MODE‘)
IKIND=1
END IF
IF (TWIND) RETURN tif winds-only, skip least squares
C
Crmmm—= - e e e e e e T e e e s e
c CALCULATE LEAST SQUARES COEFFICIENTS
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C ___________________________________ - - - i e v s s o
IF (JRF.LT.3) THEN tless than 3 ref intervals?
1 WRITE (I01,1020) idisplay error message
b 1020 FORMAT (‘xxx ERROK IN EDIT’/
8 ‘LESS THAN 3 REFERENCE VALUES ARE AVAILAELE’/
r & ‘TO CALCULATE LEAST SQUARES FIT’)
STOFP
END IF
. CALL FOLYFT (3) tleast squares coefficients
' END

.
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SUEROUTINE FITON(ICNTFZ,LTHF1)

SUEBEROQUTINE FITON LOADS UFP A MIDPT ARRAY OF TIMES AND FOSITION,

CALCULATES THE VELOCITIES IN TERMS OF RAW FOSITION AND SMOOTHING

COEFFICIENTS AND STORES THESE IN ARRAYS. 175 ARGUMENTS ARES

ICNTFZ = INDEX INTO VELOCITY AND MIDFYT ARRAYS WHERE DATA IS TO
BE STORED.

LTHFY = SMOOTHING INTERVAL LENGTH FOR CALJULATING VELOCITY.

INCLUDE ‘RCOMMON.SA1’ .

FX=0.0

FY=0,0

Fi=0.

DO 1 I=1,LTHF1
FZX=FZX+Z (T :xFPXY1(I)
PX=PX+X(I)RFXY1(I)
FY=FY+Y(I)XFPXY1(I)
THIDCICNTP2)=TIM(NXIMID)
XMID(ICNTFPZ2))=X{NX1MID)
YMID(ICNTFP2)=Y (NX1MID)
ZMID(ICNTF2)=Z(NX1MID)
XVM(ICNTFZ)=FXx2
YVM(ICNTF2)=PYX2
ZXM(ICNTF2)=F2Ix2
RETURN
END

. - g
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SUEROUTINE FRQTMF (T, FREQ, TEMP, FAIL)

33 I T+ F I F+ 4433 3+ r ¥ i+ir1r++++ 4+ i rr i+ i3t i+ -+t 34 3+t + 4+ 333t t1
FURFOSE
Calculates the sensor temperature (TEMF) eivern a siqnal
frequericy (FREQ), The ratio between FREQ arnd the referernce
sigrnal (calculsted by a3 quadratic equatiorn for time) is
the search key for the table FCSOND. The sensor resistarnce
RWNT is found by interpolation from table RCSOND. A
second search of table RCEEAD gives the temperature.,
The search technique is binaryg,
DUMMY VARIAELES
FAIL Search-fail flag. FAIL=1 indicates that either
FRATIO is outside the FCSOND table or RUNT is

cannot be found., Otherwise.- FAIL=-1,

FREQ Sonde sensor signal frequency (Hertz) to be
uvsed to calculate sensor temperature

T Time after launch (seconds).

TEMFP Sernsor temperature (degrees Kelvin)

INTERNAL VARIAELES
IH,IL,IM Upper, lower, and mid indices used in
table searches
RATIO Temporary storage variable
RUWNT Sensor resistance calculated by lirnear
interpolation.,

COMMON VARIAELES
a3y Coefficients for quadratic least squares fit te
the reference signal

with corresponding sersor resistance values in

RCSOND. .
FRATIO Ratio of sonde frequency to reference frequency
NCEEAD Number of calibration points for the thermistor
aiverni for the present flight.
NCSOND Number of calibration poirits for the sonde for

the present flight.

RCEBEAD(10) Thermistor calibration data, resistance values
corresponding to thermister temperatures
in TCEEAD.

RCSONG(25) Sonmde calibration data, sensor resistance values
corresponding to frequenecy ratios im FCSOND.,

corresponding to resistance valuwes in RCEEAD.
CALLED BY - DRIVER
SUEBROUTINES CALLED - NONE
TERMINATION CONDITIONS
If no values are found in FCSOND bracketing FRATIO, or
rno valuwes are found in RCEBEAD bracketing RWNT, TEMF

is left urdefined, the ‘search~fail’ flaq is set to 1,
and the reowtine returms,. Otherwise, TEMF is calcwlated.

OoOOOOoOO0OO0O0O0Oo0O000nNO00O0OQ0DO0OOON0D0nO0ooOO0O000DoONO0OoOONoOOOONO0

CHANGES

outside of the RCEEAD table so sensor temperature

FCSOND(25) Sonde calibiration data, frequerncy ratio associated

TCEEAD(10) Thermistor calibration data, temperature (degrees ()
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C This routine is identical to the METROC-K version
Cc except:
C 1.The flaq FAIL was added to indicate search failure
C as the RETURN1 statement is rniot available on this
C machine. .
c 2.The storaqe variable RATID was added becausg AMOD
c will not take arithmetic expressions as arguments.
C 3.The dummy variable TIME was changed to T to avoid
c conflict with a3 common variable.
c COMFPILED 8/23/83
C==:=:====:=========:====:===============:==================__=:z=====
INCLUDE ‘RCOMMON.SAIL1’
C
c THE DATA IN THE °‘CALERA‘ LAEEL COMMON AREZ READ IN EBY THE
c FROGRAM “‘MAIN’ AND THEN ADJUSTED EBY THE SUEROUTINE
c ‘CLESET’, . .
C
FAIL = -1,
FRATIO = T(TxC(1) + C(2)) + C(3)
FRATIDO = FREQ / FRATIO
c
c SEARCH ‘FCSOND’ FOR VALUES ERACKETING ‘FRATIO’
c
f IM = NCSOND + 1
IL = 0
100 IH = IM
| 110 IM = IL + (IH-IL)/2
IF (IM.EQ.IL)Y GO TO %S00
IF (FCSOND(IM)Y - FRATIO) 100,160,120
12¢ IF (IM.EQ.NCSOND) G0 TO S00
’ IF ( FCSOND(IM+1) - FRATIO) 140,150,130
| 130 IL = INM
GO TO 110
c
C ‘RWNT’ IS THE SONDE RESISTANCE CALCULATED EY LINEAR
c INTERFOLATION.
c
140 RHWNT = RCSOND(IM) + (FRATIO = FCSOND(IM)) x
& (RCSOND(IM+1) = RCSOND{(IM)) / (FCSOND(IM+1) — FCSOND(IM)?)
GO TO 190
150 IM = IM +1
1560 RWNT = RCSOND(IM)
170 RUNT = EXF(RWNT)
(M
C SEARCH ‘RCEEAD’ FOR VALUES BRACKETING RWNT
€
IM = NCEEAD + 1
IL =10
200 IH = IM
210 IM = IL + (IH - IL) / 2
IF (IM.EQ.IL)Y GO TO 560
IF (RCEBEAD(IM) - RWNT) 200,260,220
220 IF (IM.EQ.NCEEAD) GO TO S60
IF (RCEEAD(IM+1) — RWNT) 240,250,230
l 230 IL= IM
GO TD 210
C .
‘TEMF’ IS5 CALCULATED EY AN INTERFOLATION SCHEME
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c USING *TCEEAD’ AND ‘RCEEAD’, o

240 RATIO = RCEEAD(IM) / RCEEAD(IM + 1)

+

- *
. Lt - . -
e

SO i it

TEMF = ALOG (RATIO) / (1,08/TCEEAD(IM+1) - 1.0/TCEEAD(IM))

RATIO = RCEEAD(IM) / KRMWNT
TEMF = ALOG (RATIO) . TEMFP + 1.0/TCEEAD(IM)
TEMF = 1,0/TEMF
RETURN
200 IM = IM + ¢
260 TEMP = TCEEAD(IM)
RETURN

SEARCH HAE FAILED

oon

S00 FAIL = !,
RETURN
END
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FUNCTION GFTOM (Z)

T T S T R N T E S N R N T N I e S R R S I I N E N T I I TR S E S I ITIEETETE =L

Converts geo-potential altitude to meters altitude

CONSTANTS
XX Equatorial radius squared in meters )
2Z Folar radiug squared in meters
?.7803%54 Equatorial gravity constant in Lambert’s Gravity Form.
9.8 One geo-potential unit = 9.8 geometric units
S5.7704E-S Geodetic constant in Lambert’s Gravity Formulas

$.1723413E-2 Geodetic constant in Lambert’s Gravity Formula

DUMMY VARIAELES
z Geo-potential altitude
GFTOM Altitude in meters

INTERNAL VARIAELES
IPASS Flag indicating the first time the function is called
s0 that radius arnd gravity can be calculated. Values!
i=first call of the function
0=subsequent call

GFHE Lambert’s Gravity Formula with altitude terms omitted
RADUS Computed nominal earth radiuvs in meters

SN Sime of the geodetic latitude of the radar site

SN2 Sine of twice the geodetic latitude of the radar site
LATZ Twice the geodetic latitude of launch site in degrees

COMMON VARIAELES
XLAT Geodetic latitude of the launch site in deqrees

CALLING RT.TINES - DRIVER
SUBFOUTiLxES CALLED - ZSIN, ZCOS

REFERENCES
F.D. Stacey, ’‘FPhysics of the earth’, John HWilewy amnd Sons,
1949 pp. 46-48

CHANGES
Identical to METROC-¥ versien eucept!
1.Deleted urised constant GRAV
2+.Added temporary storage variable LATZ,
3.Used mew furmctions ZCOS and ZSIN because
CO0S and SIN carmnmet take negsative arquments
COHFILED 8/22/83

OOoODODONOODOOOOO0O0OON0OO0O000NO0O00OONO0DOO0DO00OOGoO0O0

DATA IFASS/1/
DATA XX/ 4.068B01E13/, ZZ/ 4.04068E13/

M
c ON FIRST CALL COMFUTE RADIUS AND
c GRAVITY AT STATION LATITUDE
c
IF (IFASS.EQR.0) GO 7O 10
IFASS = 0 .
RADUS = XX¥ZZ/(XXXZSIN(XLAT)*%2 + ZZIxZCOS{XLAT)%x2)
RADUS = SGRT (RADUS)

LATZ = 2. x XLAT
8N2 = ZSIN(LAT2)
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SN = ZSIN(XLAT?
GFHE = 9,7803%6 + T5.1723413E-02 x SN x SN
-5.7709E~05 ® SN2 x SN2

CONVERT GEOFOTENTIAL ALTITUDE TO METERS

GO0

10 GFTOM = (RADUSx%.8xZ) / (GPFHEXRADUS - ?.8xZ7)
FETURN
END
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FUNCTION GRVITY (Z)

C===========_—==—-==================_"===========-»‘ o EECEEREEREEESE
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FURFOSE
Computes gravity as a functior of altitude Z andg
latitude of the observer XLAT.

DUMMY VARIAELES
Z Altitude in kilometers

LOCAL VARIAELES

GA Computed quadratic coefficiemt in qravity
. formula
GE Computed lirnear coefficient in gravity formula

GRVITY Acceleratiorn of aravity as 2 furnction of
altitude and latitude (meters/second squared)
GRAV Nominal acceleration of gravity.
IFASS Flag indicatimg the first time the furnction
is called. Fossible valuwes!
1= first call, caleculate constants
6= subsequent call, constants already calculated
RADSQ Saquare of RADUS, temporary variable
RADUS Nomirmal earth radius (meters)
XX Equatorial radius squared in meters
22 Folar radivs squared inm meters

CCMMON VARIAELES
XLAT Geodetic latitude of launch site in degrees

CALLED BY - WIND, PRIVER

CHANGES
identical to the METROC-K subrouwtine except!
l1,Variable RADSQ has been added to store intermediate
results (4/24/83)
COMFILED 6/24/83

L . o — AT L . i L7y S g T o e Gy oy TS AR S ket SR e R L TS AL P LA SO kb S i St S S L N A S A S L A L W . i S iy o
4t b 4 3y -+

INCLUDE "RCOMMON.SAIL”

DCATA IFASE /1/

DATA GRAV / 9.79976 /XX / 4.06801E13 /,ZZ /4.04068BE13/
IF (IFASS.EQ.0) GO TO 10

IFASS = 0

RADSQ = XX¥ZZ/(XXxSIN(XLAT)xx2 + ZZxCOS(XLAT)xx2)

RADUS = SGERT (RADSQ)

GA = 3.0xGRAV/RADUSXX2

BE = -2.0%xGRAV/RADUS

10 GRVITY = Zx(ZxGA + GE)} + GRAV

RETURN
END
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SUEROUTINE KMNTAE (Z, CK1, CK2, CK3, CK4, TIME, OUT)

—— A ——— A S ——— T S i ——— i el ————— —— . i — ——ag, " S i A —— — o o ——

Lookup into the Krumins’ tables according to the
z2ltitude Z for bracketing valwes in the array CCZ.
The four entries are interpolated lirmearly.

DUMMY VARIAELES

CKl,CK2,
CK3,CK4 Interpolated Krumins coefficients
ouT Ot of range flag., Values!
1.=7a8ltitude is owtside rarnge of Krumins table
-1.=in ramnge, coefficients returnud
TIME Time since launch (seconds)
z Aaltitude (Km) of sorde

INTERNAL VARIAELES : :
IH,IL,IM Upper, lower, and mid indey in binary table search
IX Second index of CC4., l=day, Z=rnight
RATE Ratio of altitudes for linear interpolation

COMMON LARIAELES
CC1¢(&0) Kromins coefficient ¥1, zerodyriamic heatirng factor
(coefficient of the saqiiare of airspeed)
CC2(60) Krumins coefficient H2 (seconds), dynamic lag factor
(coefficient of rate of chariqe of sensor temperature)
CC3(40) Kruminms coefficient K3, radiatiorn emission factor
(coefficient of fourth power of sensor temperature)
CCR(&0,2) Krumins coefficient K4 {(degqrees K), radiation
(solar, longuave) and electric heatirng imput term
CC4(j,1)=Ffor day
CC4(j,2)=for mnight
CCZ(40) Tanulated altitudes (meters) of the Kroumins
cgefficients CC1,CC2,CC3,CC4

DAYNGT Day—-rmight flasg. Values! l.=sorde is in daygylight
Z2.=might
NHMN Number of altitude levels in the Krumins table

CALLED EBY - KMNTMF, DRIVER
SUEBROUTINE CALLED - SUNUF

TERMINATION CONDITIONS
If altitude is outside the Krumins table range, the
logkup fz3ils anmd the routine returms with OUT=1,

CHANGES
Jdentical to METROC-K version except’
1,The flae OUT was added to indicate the out-of-rarge
condition.
COMFILED 8/20/83

e ——— T ——— ——p S S —— —-—— S Y s et} U L oy V. A fryy W AL Y S ey P S G SR AL pruk S L s PP i d— ) iy gy o —

INCLUDE ‘RCOMMON.SAIL’
guT = -1, jclear out-of-rarge flaag

THE SEARCH TECHNIGUE IS EINARY

IM
IL

]

- NKMN + 1
]

e ' J¥ ]
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16 TH = IM OF POOR QUALITY
20 IM = IL + (TH-ILY / 2
IF (IM.EQ.IL)Y GO TO 100 $4if Z below bottom of table
IF (2 - CCZ(IM)) 10,40,30
30 IF (IM.GE.NHMN) GO TO 100 1if z above top of table
IF (Z - CCZ(IM+1))Y 70, 50,40
49 IL = IM
GO 7O 20

S0 IM = 1IM + 1}
60 RATE = 0.0

GO TO 80
c
c INTERFOLATION
c
70 RATE = —(CCZ{IM) ~ Z) / (CCZ(IM) - CCZ(IM+1))
80 CH! = CCI1(IM ) + RATEx(CC1(IM ) - CCI(IM+1 )
CK2Z = CC2(IM ) + RATEX(CC2(IM ) - CC2(IM+l )
CK3 = CC3(IM ) + RATEX(CCI(IM ) - CC3(IM+1 ))
IX =1
CALL SUNUF (Z, TIME)
IF (.NOT. DAYNGT) IX = 2
CK4 = CL4(IM,IX) + RATEX(CC4(IM,IX) = CCH(IM+1,IX))
RETURN
o
c 0UT OF RANGE
c

100 OUT = 1.
RETURN
END
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SUEROUTINE KMNTHF (TAIR' CAERD; CDYN, CEMISS, CAESRE, QIRSPD)
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Calculates the corrected air temperature TAIR
baserd wuporn the Krumins’ tables.

DUMMY VARIAELES
AIRSFD Relative airspeed
CAESRE Hrumins temperature correction (deqrees kelvin)d
€or absorbed radiation (solar and lorcwave)

CAERD K-umins temperature correction for serodynamic
heating .
COYN Krumins temperature correction for
dynamic laq
CEMISS {rumins temperature correction for
emitted radiation
TAIR Air temperature based on Hrumins corrected

sensor temperature (dearees Helvin)

INTERNAL VARIAELES
CK1,Cx2,
CK3,CHA4 Interpclated Krumins coefficients
ouT Ouwt~of-rarge flag., Values!?
l.=3ltitude ZS is ouvtside range of Krumins table
D.=in range

COMMON VARIAEBLES

TEMF Sensor tempersture (dagrees Kelvin)

TEMFD Rate of change of sensor temperature (degrees K/sec)
TIME Elapsed time singe lsurch (seconds)

Z5 Altitude of sonde (meters)

CALLED BY - DRIVER
SUBROUTINES CALLED - KMNTAE

CHANGES
Identical to METROC-K version except!
1.Flaa QUT added to indicate out-of-rarnge condition
in KMNTAE.
COMFILED 8/22/83
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INCLUDE 'RCOMMON.SA1’

CalLl KMNTAE (ZS, CK1, CK2, CK3, CK4, TIME, OUT)
IF (QUTY GO 70 10

CAERD = -(CK1 x AIRSFDxxZ)

CDYN = CHZ x TEMFD

CEMISS = CK3 x TEMFxx4

CAESRE = -CK4 |
TAIR = TEMF + CAERO + CCYN + CEMISS + CAESRE
RETURN

c
C x OUTSIDE HKRUMINS TAELE KRANGE, NO TEMP COR AFFLIED +...
10 CAERD=999.9

CDYN=999,9

CEMISS=999.9

CAESRE=999,9

TAIR=TEMF

RETURN
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END
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SUEBROUTINE LEGNDF (NFTS , MPWR ,CF,CF5Q,CF1,CF2,NDER)
DIMENSION CF(iB.??),CFSG(iO).CFi(iO.??).CF2(10.99).EH(11.50).

DM(Ii).C(lO),SUN(li).EINOH(lﬂ,il).EI(lU),CBN1(10,10),00N2(10.10)_

DATA BINDH/i..l..i.,l.,1..1.,1..1.,1-.1..
-2..~6-,*12..-20.,-30.,-42.,—56.y-72..—90.,—110..
0.,6.,30.,90..210.,420..756.,1260.,1990.,2970..

00'00’“200"1400'-5600,’16800"42000,'92400;'134800,'343200:

0.,0..0.,70.,630..3150..11550.,34650.,90090.,210210..

0.,0..0.,0.,-252.,~2772.,-16632.,-72072..-252252.,-756756..

0.,0.,0.,0.,0.,924.,12012.,84094.,420420.,1681690..
0..0.,0.,0..0.,0-.—3432..-51480..-411840.,—2333760..
0.,0..0.,0..0..0.,0..12870..218790..1969110.;
00,00100,00000300901on,‘48620-1*9237900p
0..0.,0.,0.,0.,0.,0.,0.,0..184756.f

DQTA CUNl/Oo1-10720p“60p2409-1200p72009'5040.,403200,‘3628800p

0.’Zop-éo'220,”1000'5480"35290’2613609-2191590’205315209
0..0.,3..—18..105.,-675.,4872.,-39396.,354372..-3518100..
0.50.,0..4.,-40..340.,-2940..27076.."2b9136..2394720.,
00!00’00,00'50’-750’8?50'_98000'112245."13466250.
0.,0.,0..0.,0.,6.,—126-,1932.,—27216..379638.,
00,0.,00’00,0090.,7.9-1?60.33220,-66150o,
0.,0.,0.,0.,0.,0.,0.,8..*289..6960..
0.,0.,0.,0.,0..0.,0.,0.,9-.“405..
a.,o.,o.,0..0.,0..0..0.,0.,10./

DﬁTA CDNZ/G.,Z..-6..22.,-100..543.,*3528.,26136.,-219169.,2053152.,

0.,0..6.,“36.,210..-1350.,9744..-78792.,708744.,-703&200..
0.,0.,0.,12..-120.,1020.,—8820..91229-,-807408.,8684160.,
00900,0-f0o92003-3000'3500u9-39200094489809;'5396500o’
0..0.,0..0.,0.,30.,*63%..9660.,*136080.,1998190.,
00’00|00QOQ'OQQOv’420'-11760p2293209*396?0009
01'00900'00,00;00,000560,_201609487200'
00,0;;00’00900,00'00’01p720'“324001
00s0ssD0s00s00900sB0s00,00,%90.,
00,0!}00'00’00’0!'00900’00’00/

FORMAT(14,11F11.7)

N=NFTS-1

MPM1=MFWR-1

SETUF INITIAL VALUES
SUH(1)=0|
DM(1l)=1.
MID=1+N/2
DG 1 J=1,50
EM(1,00=1.

COMFUTE EASIC CONSTANTS FOR COEFFICIENTSS
DM =NCN=1) (N=2) 4.0 (N+1-K)
EM(K,I)=I(I-1) (I-2),s4(I+1-K)

D0 3 K=2Z,11

MK=1-K

FAC=2+N—-K

po 2 I=1,58

MUL=T-+MK

EM(H,I)=MULXEM(K-1,1)

DM(HY=FACRDM(K-1)

{4
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REFLACE EM(K,I)BY EM(K,I)/DM(K) OF POOR QUALITY

DO 4 K=2,11

SUM(K)=0.,

D0 4 I=K,5D
EM(K,1)=EM(K,I)/DM(K)

COMFUTE FIRST HALF OF COEFFICIENTS I=1,
MID AND TOTAL SUMS SQUARES

00 8 I=1,MID

DO & M=1,MFUWR

C(Mr=0.

LIM=M+1

DO 5 K=1,LIM

CMI=C(MI+EM (K, I)XEINOM(M,K)

TEMFP=C (1)

IF(ATS(TEMF) .LT. L1E-15) C(M) = 0.

CONTINUE

CF(M,I)=C(M)

CONTINUE

GENERATE SECOND HWALF OF COEFFICIENTS
INDX=N+2~1
DO 7 M=1,MFWR,2
CF{(M,INDX)=-CF(M,I)
DO 8 M=Z,MFWR,2
CF(M,INDX)=CF(M,I)

GENERATE CORRECT SUMS OF SQUARES IN SINGLE FRECISICN
00 9 M=1,MFHR
CFS5Q(M)=0.0
0D 9 I=1,NFTS
CFSO(MI=CFSA(M)+CF (M, I)%CF{(M,I)
IF(NDER .EQ. 0} GO TO 10
D8 37 I=1,MID
ET(M)y=IxxM
EIT=T-1
EI(1)=EII
DO 20 M=2,MFWR
EI(MI=EITXEI(M-1)
EM(M,I)=NCF(M) OF I
EM(1,1)=1.
DO 21 M=2,MFUK
EM{M,I1)=CONL1{M,1)
DO 21 K=2,M
EM(M,I)=EM(M,I)+CONL(M,KIXEI(K~1)
EM{M, I)=NCF(M)/DM(M+1)
DO 22 M=1,MFUR
EM(M,I)=EM(M,I)/DM(M+1)

- COMPUTE FIRST DERIVATIVE COEFFICIENTS (FIRST HALF)
DO 24 M=1,MFWR
ciMy=1,
DO 23 K=1,M
CMy=C(M)+EM(K,I)xXEINOM(M,K+1)
TEMF=C (M)
IF (ABS(TEMF) .LT. 0.1E-13) C(M) = 0.
CONTINUE
CF1(M,I)=C(M)

. ¥ 4
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GENERATE SECOND HALF OF COEFFICIENYS
INDX=N+2~-1
DO 25 M=1,MPHR,2
CFL(M,INDX)=CF1(M,I)
DO 26 M=2,MFHR,2
CF1(M,INDX)=CF1(M,I)
IF(NDER .EG. 1.,)GD TO 10
EM(M,I)=NCFFM) OF I
EM{(1,I)=0,
EH(2'I)=20
DO 31 M=2,MFKR
EM(M,I)=CONZ(M,1)
DO 3% K=2,M
EM(M,I)=EM{(M,I)+CONZ2 (M, ¥X)XEI(K-1)
EM(M,I)=NCFF(M)/DM(M+1)
DO 32 M=1,MFHR
EM(M,I)=EM(M,I)/DM(M+1)

COMFUTE SECOND DERIVATIVE COEFFICIENTS

DO 34 M=1,MFWR
CtMy=0.
DD 33 K=2,M
CMI=C(M)+EM{K,TIxEINOM(M,K+1)
TEMF=D (M)
IF(ABS(TEMF) LT, +1E-1%5) C(M)}=1,
CONTINUE
CFZ(M,IN=C(M)

GENERATE SECOND HALF OF COEFFICIENTS
INDX=N+2-I
DO 3% M=1,MFUWR,2
CF2(M,INDX)=-CF2(M,I)
DO 36 M=2;HPNR,2
CFZ(M,INDX)=CFZ(M,I)
CONTINUE
RETURN
END
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CHAIN MAIN FROGRAM FOR ‘K’ VERSION OF METROC SYSTEM OF FROGRAMS

X X X X X X X X X X X X X X X X X X X X X
x NAME - METROC-K

* NUMEBER - 112395

* AEBSTRACT - METROC-IK IS DESIGNED FOR TOTAL AUTOMATED DATA
REDUCTION OF METEOROLOGICAL ROUOCKETSONDE FARAMETERS., THE ONLY
MANUAL INTERFACE REQUIREMENT IS THE INFUT OF SONDE CALIERATION
DATA, SUFFORTING RAWINSONDE DATA, AND NECESSARY START AND STOF
INFORMATION FOR THE INFUT TAFE, THE PROGRAM USES A METFASS 1
(1,1,2297) OUTFUT TAFE. THE DATA ARE EDITED IN A CLEAN-UF
ACTIVITY AND FASSED THRU ADDITIONAL SMOOTHING AND FILTERING
WHERE WIND, TEMFERATURE, FRESSURE, AND OTHER FARAMETERS ARE
CALCULATEDR, THE FROGRAM ALS0 AVERAGES THE VELOCITY COMFONENTS
USING A 21 POINT AVERAGING SCHEME. THE DATA ARE REFORMATTED
AND A BASELINE TIE~ON LEVEL (EBETHWEEN RADIDSONDE AND ROCKET
DATAY I8 FOUND,

x FURFOSE
aLL INFUT CARDS FOR METROC-K ARE READ IN THIS ROUTINE AND
DISFLAYED FOR EASY VERIFICATION. SUBEROUTINE EDIT IS CALLED TO
FASS ONCE THROUGH THE AFFARATUS! DATA, CHECK FOR VALIDITY, AND
EDIT IT. DORIVER IS CALLED TO PASS THROUGH THE DATA AGAIN,
CALCULATING METEOROLOGICAL DATA. METFORM IS CALLED TO AVERAGE
VELOCITY CAMFONENTS AND DETERMINE THE TIE-ON LEVEL.

x COMMON ELOCKS - /CTIM/, /IFMOF/, /TEMFA/, /CDATA/, /CGATE/,

/CALERA/
* INFUTS
EFRES ~—~ 30 WORD ARRAY (F RADICSONDE PRESSSURES
ETMF ~ 30 WORD ARRAY OF RADIOSONDE TEMFPERATURE (CELSIUS)
CALD - S0DE SENSOR FREQUENCY CALIERATION DATUM
DFP = 30 HORD ARRAY OF DEWFOINT

HEADER — 14 WORD LAUNCH OFERATION LAEEL
HRADAR - RADAR SITE HEIGHT AEQVE SEA LEVEL IN METERS
ICAL — NOT USED IN METROC-K

IENT = SWITCH, 1 = CALTERATION REQUIRED

IFILE - FILE NUMEER FOR USE WITH MULTIFILE INFUT TAFES

IFM - OFTION, 0 = CHANCE SLANT RANGE FROM FEET TO METERS
IRSKIF - NUMBER OF INFUT RECORDS TO SKIF EEFDRE FROCESSING
ININD - LOGICAL SWITCH, 1. = RADAR DATA ONLY, -1, = TEMF,
IZTIME -~ LAUNCH TIME IN HOURS, MINUTES AND SECONDS (INTEGER)
LALT =~ 30 WORD ARRAY OF RADIOSONDE ALTITUDE IN DECAMETERS
LDIR = 30 WORD ARRAY OF RADIOSONDE WIND DIRECTION IN DEGREES
L.BFD - 30 WORD ARRAY OF RADIOSONDE WIND SFEED (M/B3

NCEEAD - NUMEER OF THERMISTOR CALIBRATION FOINTS

NCSOND - NUMEER OF SONDE CALIERATION FOINTS
NFEL - NUMEER OF RADIOSONDE DATA FOINTS
RCEEAD - CALIEBRATION DATA FOR SENSOR

OOO0NO0o0O0ONOOoONCOooooOeoOooOoNoooooOOoOOoODoooO0oOnNNoonoO0O00o



FAGE 002 METROC +SA:1 5

OONOOOOOOM0o0O0onNOnNoOOO0O0N0DODOO00O0ON0nOOnOOnO0o0D0DOO0O0nn

.-

LI

A
FOOR QUALITY
RCSOND -~ SONDE CALIERATION DATA

REF - SONDE REFERENCED FREQUENCY FERIOD IN SECONDS

TCEEAD - THERMISTOR CALIERATION DATA (TEMFERATURE DEG. CELSIUS)

TSTART - TIME TO START FROCESSING DATA (SECONDS AFTER LAUNCH)
TSTOF - TIME 7O STOF FROCESSING DATA (SECONDS AFTER LAUNCH)

XLAT - GEODETIC LATITUDE OF LAUNCH SITE IN DEGREES
XLONG - GEODETIC LONGITUDE OF LAUNCH SITE IN DEGREES
OUTFUT

HEADER, IZTIME, TSTART, TSTOF, IRSKIF, HRADAR, XLAT, XLONG,

IWIND, FCSOND, FCSOND, REF, CALD, TCEEAD, RCEEAD - CARD IPUT
DATA PRINTED ON OUTFUT LISTING

HGATE - HALF-WIDTH OF SIGNAL GATE USED FOR TRACKING MET DATA

SIGLEV - INITIAL VALUE OF SIGNAL GATE USED TOD ACQUIRE, FILTER,
AND TRACK MET DATA = 155.0

TZERO - GMT LAUNCH TIME IN SECONDS

INTERNAL VARIAELES
BI = OCTAL VALUE FOR ALL BLANKS 0377777777777
DTOR - CONVERSION FACTOR FOR DEGREES TO RADIANS
MXEBEEAD - MAXIMUM NUMEBER OF THERMISTOR SENSOR CALIERATION POINTS
MXSOND - MAXIMUM NUMEER OF SONDE CALIERATION FOINTS

INFJT FILES
0 CARD BCD METROC-K INFUT CARDS 1 TO 37

CUTFUT FILES
06 LISTING ecop METROC-K INITIALIZATION AND
CALIERATION DATA
SCRATCH FILES ~ NONE

CALLING ROUTINES - NONE
SUEROUTINES CALLED - ERROR, CLESET, EDIT, LDEDIT, DRIVER, METFORM

COMMENTS
IF CALTERATION DATA IS5 NOT WITHIN BOUNDS OR FCSOND AND RCEEAD
VALUES ARE MOT INCREASING, AN ERROR MESSAGE IS FRINTED AND JOB
IS TERMINATED

MODIFICATION HISTORY
FROGRAMMER DATE MODIFICATION
EILL SFEIDEL 9/02/80 xADDED FILE SKIFP OFTION (FC 21)
2711/81 xREAD FEET TO METERS CONVERSION
OFTION FROM INPUT CARD 4
xFRINT CARD 4 ON FILE 06
CHARLOTTE TETER 8/24/81 »CALL METFORM

x x X x x X x x x x x x X x x x x x x x x x b 4

COMMON /CTIM/ ICAL,IENT,IDN
COMMON /IFMOF/ IFM
COMMON /TEMFPA/ DRTEMF(100),DRTIM(100),NOTEMF,NTFT
COMMON /CDATA/ HEADER(14),TSTART,TZERO,TETOF,ININD,
HRADAR, XLAT, XLONG, _
NFEL,LALT(30),L8FD(30),LDIR(30),DFF(30),BTMF(30),EFRES(30),ALTG,
IRSKIF,LEV

. T A |
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COMMON /CGATE/ SIGLEV,HGATE

COMMON /CALERA/ FCSOND(2%), RCSOND(25), TCEEAD(10), RCEEAD(10),
& NCEEAD, NCSOND

DIMENSION IZTIME(3)

DATA MXEBEAD /10/, MXSOND /25/

DATA EBI/0377777777777/
DATA DTOR / 01745329/
DATA IFC /21/

C+ ®READ INFUT CARDS AND INITIALIZE

SIGLEV=1G5C.,

HGATE=S,

READ (5,400) HEADER, IZTIME,TSTART, TSTOF, IWIND, IRSKIF,
& HRADAR, XLAT, XLONG, IFILE
IF (IFILE.EQ.0) IFILE = 1
NFILE = IFILE - 1%
TZERO = 460,%(40, IIZTIHE(1)+IZTIME(’))+IZTIHE(3)
WRITE (6,500) HEADER, IZTIME, TZERO, TSTARY, TSTOF,
IRSKIF, NFILE, HRADAR, XLAT, XLONG, IWIND, SIGLEV, HGATE

0 pe

X PERFORM FILE SKIP
REWIND (21)
IF (NFILE.LE.0) GO 70 S
CALL FILFSP (TFC,NFILE)
CONTINUE

L

XLAT = XLAT x DTOR
¥XLONG = XLONG x DTOR
IF(IWNIND) GO TO 16
c CONVERT DEGREES TO RADIANS
Cxxaxx DATASONDE CALIERATIONS DATA +..

READ ¢ S,201) IENT,ICAL,IDN,IFM
IF (IENT.EQ.1) GO TD 11
WRITE (06,5200)
GO TO 12

11 KWRITE (946,2000)

12 IF (ICAL.EQ.1) GO TO 13
WRITE (06,5300)
GO TO 14

13 WRITE (06,5100)

14 IF (IFM.ER.,1) GO TO 15
WRITE (06,5400)
GO TO 1690

1% WRITE (06,5S500)

140 CONTINUE

IF(IENT) ,14,

READ(S,420) NCSOND,NCEEAD

C
C+ xFRINT ERROR MESSAGE IF CALIERATION DATA IS OUT OF EOUNDS OR FCSOND
C+ AND RCEEAD VALUES NOT INCREASING

IF (NCEEAD.GT.MXEEAD) CALL ERROR(4)
IF (NCSOND.GT.MXSOND) CALL ERROR(S)
IF (NCEEAD.LE.1) CALL ERROKR(6)
IF (NCSOND.LE.1) CaALlL ERROR(7)
WRITE (4,520) HEADER
WRITE (4,3550)
DO 20 I = 1,NCSONMD

READ(S,431) RCSOND(I), REF, CALD
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FCSOND(I)Y=REF/AMAX1(CALD,1.)
IF(CALD.EQ,0.) REF=EI
IF(CALD.EQ.0,) CALD=EI
WRITE(6,860) RCSOND(I),FCSOND(I),REF,CALD
IF (I.,EG.1) GO TD 20
) IF (FCSOND(I).GE.FCSOND(I-1)) CALL ERROR(?)
20 CONTINUE
WRITE (6,530)
READ(S,431) (TCEBEAD(I),I=1,NCEEAD)
READ(S5,432 (RCEEAD(I),I=1,NCEEAD)
DO 1¢ I = 1,NCEEAD -
WRITE (6,540) TCEEAD(I), RCEEAD(I)
IF (I.EGQ.1) GO TO 10
IF (RCEEAD(I).GE.RCEEAD(I-1)) CALL ERROK(8)
10 CONTINUE
16 CONTINUE

+ *READ INFUT BASE LEVELS IF AVAILAELE
READ (S,501) NFEL, (LALT(I),LSPD(I),LDIR(I),DFF(I),ETHF(I),EBPRES(I)
+I=1,NFEL)
IF (IWIND) GO TO 30

c
c
&
c
C+ xMODIFY CALIERATION DATA

c CLESET'MODIFIES THE TCEEAD, RCEEAD, RCSOND, AND FCSOND
c ARRAYS FOR LATER WSE EY THE SUEBROUTINE ‘FRQTMF’.,

CALL CLESET

c
c
c

+  %xEDIT, SMOOTH AND FILTER METEOROLOGICAL ROCKETSONDE FARAMETERS
30 CALL EDIT
CALL UDEDIT (IWIND)
CALL DRIVER
CALL METFORM
STOF

201 FORMAT (4I1)

400 FORMAT (14Aé6 / 3(I2, 1X), 11X, 2F10.1, 4%, L1, 13X, 17 /
& Fi0.2, 2F10.4,I3)

410 FORMAT (2(F10.2, F10.4))

420 FORMAT (21I5)

430 FORMAT (30X, F10.:, F10.3)

431 FORMAT (SF18.5)

440 FORMAT (30X, Fi0.1, F10.4)

500 FORMAT (1H1, 14A6 //

19X, ‘TIME OF LAUNCH# , 12, 2(1iH%, IZ), 1HZ,

3X, F7.0, ’ SECS’ /

 START FPROCESSING (SECS PAST TOL)$# ‘, Fé.1, ’ SECS’ /

* STOF FROCESSING (SECS FAST TOL)# ‘/, Fé.1, * SECS’ //

7X, ‘INFPUT TAFE RECORDS TO SKIP= ‘, 17 /

7X, ‘INFUT TAPE FILES T8 SKIP= *, I7 //

19X, ‘RADAR ALTITUDE# ‘/, F7.1, ‘ METERS’/

19X, ‘RADAR LATITUDE# ‘, F7.2, ‘ DEGREES’ /

18X, ‘RADAR LONGITUDE# ~‘, F7.2, ’ DEGREES COUNTED FOZITIVE WE’

¢ ‘ST OF GREENWICH’ //

19X, ‘WIND DATA ONLY+ “, L1,//719X,’SIGLEV,HGATE=",2Fé6.,1)

S01 FORMAT(I2/(3(IS,2I3,F4.1,FS.1,F6.1)))

Po Do Do D0 DO D6 PO Do DO P Do )
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515 FORMAT (
X, SONDE ALTITUDES® ‘, F7.1, 7 7O ’, F7.1 /
15X, ‘SONDE ATR FRESSURE$# ‘, F7.1, * 70 7,
F7+1, ¢ MILLIEARS’)
$20 FORMAT (1H1, 1446 // ’'CALIERATION DATA)
S30 FORMAT ( / / TEMP-CENTIGRADE RESISTANCE-K OHMS’ /)
5490 FORMAT ( 4Xx, F7.1, 12X, F8.,3; .
S50 FORMAT(/’ RESISTANCE-K OHMS FREQ RATIO REF. FREQ. SIG.”
& v/ FREG, /)
560 FORMAT (4X,FB8.1,8X,F8.4,2F14.4)
$000 FORMAT (1HO,T20,°21 FOINT CALIE, DATA REGUIRED’)
5100 FORMAT (110,720 ‘CALIE, DATA IS FRESENT’)
$200 FORMAT (1HO0,720,’WIND DATA OR DATA FILE 08 REGUIRED’)
5300 FORMAT (1HO0,T20, CALIE, DATA NOT FRESENT’)
5400 FORMAT (iHO,T20,’SLANT RANGE FROM INFUT TAFE IS IN FEET")
5500 FORMAT (1HO0,T20, /SLANT RANGE FROM INPUT TAFE IS IN METERS')
END

De Do Do

)\
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SUEROUTINE FOLYFT (N)

A —— T —— 7 T — S — e . VS iy T f— k. ot S W i} o S P Al S W P P S —— . — T

FURFOSE
Calculates the coefficiemts for a3 polyrnomial
least-squares fit by salving the matrix equation
AC = B
The elements of A are supplied by arvayg ET,
which is generated by EDIT alorng with array EB.
C is the soluwtion vector. The technique used
is Gauwssian elimination followed by back solution.

Ali, i) = Sum(freqxXx{2N-i-j)) ix0, j=0O
F i i=0, j=0

E(i)

Sum(freqxtimexx(N-i))

BT(i)

DUMMY VARIAELES
N Number of coefficients in the fitted polyriomiazl,
equals one plus the deqree of the polyrnomial

LOCAL VARIAELES
oL
I
It
IXA
J
JIX

COMMON VARTIAELES
A(3,3)
8(3)
ET(S)
C(3)

CHANGES
Identical to the METROC-H versiorn edcept?
l1,Array A in the origionsl rouwtine, which was
equivalent to commonrn arrag ET, was replaced
with BT.
2.Array U was renamerd A,

REFERENCES
Equations for coefficierstst F.L. Staffanson, "METROC-K
Algorithms", University of Utabh Engineering College
Report UTECHMR 79-141 November 1979, pp. 16-17.

Ay i S —— T i S Ty S S S S S W T et et S S —— o . S¢S O ) . SY AP WP St M — T P A A i iy St G ek e s g, W

o ——— e} S o —— — e — v —— e . 2o o —— . ik o g gy P bt S ot . Y sk sy W b e s

L =29
DO 30 I = 1,N
IXA = 2x(N-IL)

DO 10 J = I,N ttransfer Ith row into matriu A
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IXA = IXA-1 tfrom storage array BT

10 A(I,J) = BT(IXA)

IF (IL.EQ.0) GO TG 30

DO 20 J = 1,IL

DL = A(JI,I)/A(J,J) tdivide Jth row by pivot A(Jd,Jd)
C to get multiplier DL

E(IY = B(I)-DLXE(J)

DO 20 JX = I,N ssubtract DL times Ith row

20 A(T,JX) = A(I,JX)-DLxA(J,JX) $from Jth row

' 30 IL = IL+1

Comrmmm——— e ————— 1 o e - S -

40 I = N

S0 IF (I.EQ.ILY GO TO 40
B(IL) = B(IL)-C(I)xA{IL,I)
I=1I-t%
GO0 TO SO

60 C(IL) = E(IL)/AC(IL,IL)
IL = It-1
IF (IL.NE.G) GO TO 490
RETURN
END
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SUBEROUTINE RDRCRD (RDATA)
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FURFOSE
Converts the zazimuth, elevation, and range information
in arrag RDATA into rectanaslar X, Y, Z coordirates.,
The coordinates are then stored back im array RDATA,
(with X,;Y,Z stored respectively in the azimuth, elevstion,
and range)

DUMMY VARIABLES
Azimuth, elevation, amd range input from EDIT
arnd X, Y, Z coordinates passed back to EDIT!
RDATA(L) azimuth (deqrees), X coordinate (meters)
RDATA(Z) elevation (degrees), Y coardinate (meters)

KRDATA(3) range {meters), Z coordinate (meters)
CONSTANTS

CRVETH Reciprocal of twice the earth’s radius (1/meters)

DTOR Degrees to radians conversion factor

INTERNAL VARTIAELES

AZR Radar azimuth angle in radians

cCa Cosirne of radar azimuth

CE Cosine of radar elevation

ELR Radar elevation anale in radians

R Horizontal (agrouwnd) rarge of sonde from radar
Sa Sire of radar azimuth angle

SE Sirne of radar elevatiorn angle

COMMON VARIAELES
HRADAR Height above sez level (meters) of radar site

CALLING ROUTINE - EDIT
SUEROUTINES CALLED - ZSIN, ZCOS

REFERENCES
Conversion formula! F.L. Staffarson, "METROC-K Algerithms"
University of Utah Engineering Cellege Report UTECHMR 79-1461
November 1979, pp.10~-11

CHANGES
This subroutine is idernticsl to METROC-K version
except Z5IN and ZC0S fumctions replace standard 6809
trig functions because they dorn’t take nea.arguments
COMFILED &/17/83

. — —————— —————— ———— T — —— — —— — — — " ——— . — ——— " ——— " ————— -, — — — ——

INCLUDE ‘RCOMMON.SAILS
DIMENSION RDATA(3)

DaTA DTOR / 01745329/ {dearees to radians conv. factor

DATA CRVETH / 7.8491112E-08/ jreciprocal of twice the earth’s
tradius

AZR = RDATA (1) x DTOR jconvert szimuth from dearees to radians

ELR = RDATA (2) % DTOR jcornvert ranae from degqrees to radians

Ca = ZCO0S (AZR)

8A = ZSIN (AZR) '

CE = ZC0OS (ELR)
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SE = ZSIN
R = RDATA
RDATA (1)
RDATA (2)
RDATA (3)
END

+SALL

(ELR)
(3) x CE

=

R x SA

R x CA
RDATA (3) x SE + RxRxCRVETH + HRADAR

F '3
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SUBROUTINE REMOVI (D,EMTY)

c —————————————————————————————————————————————————————————————
C For documentation see ADD1
C _____________________________________________________________
INCLUDE ‘RCOMMON.SALL’
DIMENSION D(5)
EMTY=-1,
& IF (ITAIL1.EQ.IHEAD1) THEN
EMTY=1.
RETURN
END IF
0O 10 I=1,5

D(IN=RFILE(I,ITATILL)
10 CONTINUE
ITATIL1=TTAIL1+1
IF (ITAII.1.CT.LNGTHQ) ITAIL1=1
END

b

OF PUDP QUALITY

s ¥ )



FAGE 001 REMOVZ .SAll

SUEBROUTINE REMOVZ (D,EMTY)

B - ———

10

INCLUDE ‘RCOMMON.SAI1’

DIMENSICGN D(S)

EMTY=-1,

IF (ITAILZ.EQ.THEADZ2) THEN
EMTY=1,
RETURN

END IF

DO 10 I=1,S
D(I)=GFILE(I,ITAIL2)

CONTINUE

ITATL2=ITAIL2+1

IF (ITAIL2.GT.LNGTHG) ITAILZ2=1

END

i ——— . —— T U o T Ao oy o el ek o e e o i o T T ———— T At — e o o, Wl i e i T W S —ap —
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SUBROUTINE REWRT (INTRVL,DINERT)
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FURFGSE
Replaces the frequency datum of the last INTRVL
edited data points in quewel with an "inert" value,
DINERT: Rewrites that would overrun the beginning
of the queue are stopped at the beginfing (ITAIL1).

———r (empty)
pDoLDDDDDDD EEEEEEEEEEEE
quesa 2 D A A E queue 1
(values D IHEADZ ITaIl1l E (data points
from D E from
DRIVERY D E EDIT
DOODDOD _ EEEEEEEEEEEEEEEEEEEEEE
A A .g::____
ITAILZ2 IHEAD]
DUMMY VARIAELES
DINERT Cornstant to replace the frequency value
in QFILE(Z2, i) in the points to be rewritten.
INTRVL Number of points in the quewe to be rewritten,

starting at the last point added.

INTERNAL VARIABLES

I Index of points to be rewritten.

ISTART Start pointer. Contains index in queue of
first Ppoint to be rewritten.

ISTOF Stop pointer. Comtains index in quewe of

last point to be rewrittern, which is the
last point in the agqueue,

COMMON VARIAEBLES

IHEADL Head pointer for quewel. Foints to location
of rnext point to be added to quevel.
ITAILY Tail pointer for quewel. FPoints to location

of next point to be removed from gqueuel.
AFTLE(S,2000) Storage queue comntasining edited data points
from EDIT and meteoroloqical values from
DRIVR1.,
RAFILE(1, )= time since launch(seconds)
AFILE(Z2, j)= frequency datum (Hertz)
RFILE(3,.j)= X coordinate (meters)
QFILE(4, )= Y coordinate (meters)
QFILE(S, )= Z coordinate (meters)

CALLING ROUTINES - EDIT

COMMENTS

1.Subrouvtine ADD1 initializes the quewe pointerg
Luged by a3ll the other quewe access rowtines)
abD2, REMOV1, REMOVZ, REWRT. Therefore ADD1
must be called at least once before ary of the
ovthers are called.

2.REWRT will only work properly if IHEADL is
greater thanm ITAILL. This should a3lwads be
true in EDIT and showld be checked if the
imitial values of the pointers are charged.

wri
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CHANGES

REWRT 15 a new routine and was not part of METROC-K,

COMFILED &/20/82
REFERENCES

- ——

10
1000
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INCLUDE ‘RCOMMON.SATL’
IF (IHEAD1.LE«ITAIL1) THEN jcheck proser prter condition
WRITE (I01,14800)

STOP
END IF
IF (INTRVL.LE.0) RETURN thandles case of INTRVUL=0,.
ISTOF=IHEAD1~1 tstop at last edited pt
ISTART=ISTOF-INTRVL istart INTRVL pts back

IF (ISTART.LT.ITAIL1) ISTART=ITAIL1
00 10 I=ISTART,ISTOF
GFILE(2,I)=DINERT
CONTINUE
FORMAT (/xxx ERROR IN REWRT‘/
‘HEAD FOINTER LESS THAN OR EQUAL TO TAIL FOINTER’)
END
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SUBROUTINE SINGLE(IDEG!,NFTFTL,CF1,CV1,CAl)

DIMENSION F1(10,99),FF1¢(10,%9%9),FPFF1(10,99),FSQ1(10),CV1(100),
Ca1{(100>,CF1(100)

c

c SUEROUTINE SINGLE CALCULATES SMOOTHING COEFFICIENTS, ITS ARGUMENTS
c ARE

c IDEG1 = THE DEGREE OF TIME SMOOTHING FOLYNOMIAL
c NFTFT1 = THE SMOOTHING INTERVAL LENGTH

c CFi = DATA COEFFICIENTS

C cvi = VELOCITY COEFFICIENTS

c DAl = ACCELERATION COEFFICIENTS

c

&

C

c

CALL LEGNDR TO OEBETAIN LEGENDRE FOLYNOMIAL COEFFICIENTS FOR FIT
CALL LEGNDR(NFTFT1,IDEG1,F1,FSQ1,FF1, PFFI, )
MID=NFTFT1/2+1
FTFT1=NFTFT1
c COMFUTER DATA,VEL, AND ACC COEFFS FOR FIRST DEG OF FIT

DO 20 I=1,NFTFT1
Cr1I(D)=F1(1,I)xF1(1,MID)/FPS5G1(1)+1,.0/FTFT1
CV1(I)=F1(1,I)xFP1(1,MID)/FSQL(1)
CAL(I)=F1(1,IIxFFFPL(1,MID)/FSQL1(1)
IF(IDEG1.ER.1) GO TO 20
DO S  J=2,IDEG1
c COMFUTE DATA,VEL,AND ACC COEFFS FOR HIGHER DEGS OF FIT
CRLI(I)=CF1{I)+P1(J,T)xF1(J,MID)/FSQ1 (I
CVI(I)=CVYL1(I)+F1(J, 1) xFF1(J,MID)/FESR1(J)
CAL(I)=CALCT)+FPI(J, D)xFPFL(J,MID)/FERL(J)D
CONTINUE
RETURN
END

)
o
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SUEROUTINE SUNUF (ALT,TIME)
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Uses latitude, longitude, sltitude, and day of dear to compute
a8 sunrise and sunset time for the sonde’s present position.

It ther compares the time correspornding to the sensor’s
present position to the sunrise/sunset times to determine
whether the sensor is in day or night, and sets flag DAYNGT
accordinals, Subroutirne HKMNTAE uwuses DAYNGT to apply the
proper dax @r night Krumins’ temperature correction.

CONSTANTS
DTOR Degrees to radians conversion factor
364,242 Number of days in a3 4ear

23.4438333 Earth’s inclirmation in deqrees

279.9348 Factar for assygmmetry due to ellipticity
in computing solar declination

34600 Howurs to seconds caonversion factor

DUMMY VARIAELES

ALT Altitude in meters
TIME Elapsed time from launch in seconds

INTERNAL VARIAELES

A The sunrise/sunset solar elevation argle (radians)

CQsD Cosine of the solar declination araqle

D Day of the dvear in radians

SIND S8ine of the solar declimation argle

H Solar hour angle (in decimal hours), (this is also
the rnusmber of howrs in half a “dayg'")

IYR Year of launch decoded from header

MONTH Morth of launch decoded from header

MTHDAY tLaunch day of month decoded from header

SNODN The time (in decimal howsrs) of meridian passage
or true so0lar noOof.

TIMNOW Time corresponding to altitude of sensaor (GMT
i seconds).,

TSR Time of sunrise (GMT in seconds).

TSS Time of sunset (GMT in secornds).

THODEE Two times the day of the dear in secords

XFHI Arigale (in radians) which takes into account the

ellipticity of the earth,

COMMON VARIAEBLES

DAYNGT flag that indicates whether sensor is in day
or night, Values! 1.=day, =~1l.=riight

HEADER 14 character launch operation label

TZERO Lavunch time (GMT in secornds)

XLAT Geodetic latitude of launch site in dearees

KLONG Geodetic lormgitude of launch site in dearees

CALLED BY - KMNTAR
FUNCTIONG CALLER - ZSIN, ZC0S

COMMENTS

1.Date of launch must start at character 15 of HEADER
and be in form YYMMDD,
2.Longitude XLONE is inm degrees counted positive

Y
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west of Greenwich.
3.A11 formulas for this routine were derived from
NASA’s Technical Memorandum TH-X-1644

CHANGES

-
zE==2

L&

Identical to METROC-K version e:cept! -
1.Changed variable DAYMNTH 1o MTHDAY to make it integer,
and variable M to SNOON to make it real.,
Varjaple DAYEAR is real instead of integer.
2+.Used ENCODE statement to help decode HEADER
3.Charged the two values of flag DAYNGT to 1.=day, _-1.=night
4.4dded temporary variable TWODEE
S.Used functions ZSIN and ZC0S because SIN and C0S cannot
take negative arguments.
Fe T P Y 3 S S s e P R e S T § 4 s 2 Y T
INCLUDE ‘RCOMMON.SAI1”
DIMENSION DAYEAR(12)

INITIALIZE

DATA DAYEAR /0.,31.,59.,90.,120.,151.,
181.,212.,243.,273.,304.,334./
DATA DTOR/.01745329/

CALCULATE DAY OF YEAR

ENCODE 2000, HEADER

DECODE 1000, NYR, MONTH, MTHDAY

DAYNGT = 1.

D = DAYEAR(MONTH) + MTHDAY - 1

IF((MONTH .GT.2) .AND, (MOD(NYR,4) .EQG. 0) > D =D + 1,0
D= (D x 360, / 365,242 ) x DTOR

COMFUTE SOLAR HOUR ANGLE
TWODEE = 2Z.x D

XFHI = (279.9348 + D/STOR + 1.914827xZSIN(D) - 0,079525xZC0OS(D)
+ 0.019938 x ZSIN(TWODEE) - 0,001620 x ZCOS(TWODEE)) x DTOR

SIND = 23.44383333%DTOR

SIND = ZSIN(SIND) x ZSIN(XFHI)

SIND = 1, - ABS(SIND)xxZ,

COSD = SORT(SIND)

AR = (~1,7645% x ((ALT/1000.)x%,40795)) x DTOR

BE = (ZSINCAAY - ZSINC(XLAT) x SIND)/(ZCOS(XLAT)xCOSD)
IE = BB

IF (IB) 9,59,10
H = (ACOS(EE)})/(15.xDTOR)

COMFUTE TRUE SOLAR NOON
SNQON = 12, + 0,123570 x ZSIN(D) - 0.00428%9 x ZCOS(D)
+ 0.153809 x ZSIN(TWODEE) + 0.060783 x* ZCOS(TWODEE)
TIMNOW = TZERO + TIME
DETERMINE IF DATA OETAINED IN LIGHT OR DARKNESS

TSR
7SS

(XLONG/(15.%DTOR) + SNOON - H) x 3600,
(XLONG/(15.%DTOR) + SNOON + H) x 3600.



]
l
|

L

ORIGMNEL. For o

L

FAGE 003 SUNUP  ,SA!l OF POOR Qiiiei

10

1000
2000

IF (TIMNOW .LT. TSR AND. TIMNOW .CGT.
IF (TIMNOW GT. TSS .AND. TIMNOW .LT.
CONTINUE

RETURN

CONTINUE

DAYNGT = -1,

RETURN

FORMAT (14X, 3I2, 64X)

FORMAT (14A4)

END

Lo T

TS5-86400.) DAYNGT
TESR+86400.) DAYNGT

-10
"'10
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SUEROQUTINE SWAF (SCOFY)

FURFOSE
Ex:chanqges the 13 smoothed temperature arnd position
variables gernerated by DIRSIT with the values stored
in array SCOFY.

DUMMY VARIAELES
SCOFPY{(13) contains previows values of the 13 temperature
and position variables below in the order
listed. ..
SCOFY(1)=TIME ,.. SCOFY(13)=TEMFDD

COMMON VARIAELES

TIME time after launch of present data point (s)
XS smoothed east coordinate (m)

YSs smoothed north coordinate (m)

5 smoothed altitude (m)

TEMF smoothed sensor temperature (K)

XD east velocity component (m/s)

YD north velocity comporent (m/s)

ZD upward velocity comporent (mn/s)

TEMFD first derivative of sensor temperature (K/s)
XDD east acceleration component (m/sXx2)

YDD north acceleration component (m/sxx2)

ZDD upward acceleration component (m/sXx2)
TEMFDD secand derivative of sensor temperature (K/sxx?)

INTERNAL VARIAEBLES
SaAY temporary storaqge

SUBROUTINES CALLED - NONE
CALLING SUEROUTINES - DRIVRI
LAST CHANGE 1Z/4/82

. £ e ke S T Ay Y T ———— - ——— T —— —— T . — — . — . 2 Y T R i A ARy Y P i S i il i skl i e it

INCLUDE 'RCOMMON.SAIL”

AV = TIME
TIME = SCOFY(1)
SCOFY(1) = SAV
SAV = X§

XS5 = SCOFY(2)
SCOPY(2) = SaAV
SAV = YS

YS = SCOFY(3)
SCOFY(3) = SAV
gAY = IS

Z5 = SCOFY(4)
SCOFY(4) = SAV
SAY = TEMF
TEMF = SCOFY(3)
SCOFY(S) = SAV
8AV = XD

XD = SCOFY(u}
SCOFY(4) = SAV
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say = YD orrTye - :
YD = SCOFY(7) OF ol iiliae
SCOFY(7) = SAV )

SAV = 2D

ZD = SCOFY(8)
SCOFY(8) = SAV
SAV = TEMFD
TEMFD = SCOFPY(9)
SCOFY(9) = SAV
sAaV = XDD

XDD = SCOFY(1()
SCOFY(10) = SAV
SAV = YDD

YDD = SCOFY(11)
SCOFY(11) = SAV
SAV = ZDD

DD = SCOPY(12)
SCOFY(12)= SAV
SAV = TEMFDD
TEMFDD = SCOFY(13)
SCOFY(13)= SAV
END



FAGE 001 TIMCHK .S4:1 ORIGINAL PAGE 9

OF POOR QUALITY
SUBROUTINE TIM (HE (DSTOR,NW,NERR)

e A Dt o D B W A S it s Skl e kS . —————————— - ——— 1 W — . — S il U ik S S S M M S D A S S N G S W P W S

FURFOSE
Checks for errors in successive time vziuec of raw data,
Corrects the time of “he point in error if there are less
tharn a8 maximum rfumkt of errors in the given set of points.
When Lhe maximum is . ceeded, the proaram aborts,

DUMMY VARIAELES
DSTOR(S,10) terth secomd raw data record.
DETOR(L1,j) time in GMT seconds )

N rumber of raw data points in DSTOR to be cheched
for time errors, (NW=5 for first call to TIMCHK,
NW=10 theresfter)

NERR maximim ramber of time errors allowed before
program stops

INTERNAL VARIAELES

DELT difference in time valuwe between two successive
raw data points

IDSTOR temporary storage for time, used to truncate
to the tenths place,

IERFG error counter, If DELT < .5 or DELT » 1.5
the courter is incremented.

JL irnder of raw data points

COMMON VARIAELES
101 Dutput device number for informative messages
Fossible Values?
99 Dummy device, No output occurs
101 Terminasl display screen
102 Frinter

CALLED EBY - EDIT

TERMINATION CONDITIONS
If riumber of time errors during current call is greater
than NERR! error message is primted andgd proaram stops

COMMENTS
A single raw data point which is merely missing,
rather than wrormg, will csuse a chain reasction which
will abort the program,

CHANGES

This subrouvtine differs from the METROC-K version?

1.Al]1l references to radar time were eliminated,
since radar time is mot present

2:.The parameter NERR wss added becawse elimirnating radar
may require changes inm the error limit

3.Frinting the error messaae and terminating are dorne
directly by TIMCHK rather tharm bw ERROR.

COMPILED 6/25/83

INCLUDE ‘RCOMMON.SASL-
DIMENSION DSTOR(S,10)
IERFG = 0
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Do
DE
IF
&

TIMCHK .SA:1 AL T
OF POOR ULALITS
1 JdL=2,NW
LT = DSTORC(1,JL) - DSTOR(1,Jl.-1) (differernce showld be .1 sec
(DELT.GT.«15 .0OR. t1if difference is out of
DELT.LT..05) THEN H rmormal rarge,
JERFG = IERFG + 1 sincrement. error counter
IF(IERFG.GT.NERR) THEN t1if too many errors in this set
WRITE (I01,1000) NERFR, DSTOR(1,JHY jprint error message
STOF t a3 abort
END IF

DSTOR(JSH,JL)Y = DSTOR(JK,JL-1) + +1 }otherwise, correct error
IRSTOR = (DSTOR(JIH,JL) + .05) x 10,
DSTOR(J¥,JdL)Y = IDSTOR / 10.

END IF
1 CONTINUE
1000 FORMAT ( xxx ERROR IN TIMCHK'/
-3 ‘MORE THAN 7 ,1I2,7 TIME LRRORS'/
& ‘LAST TIME CHECKED = ‘,FB.3,’ SECONDS)
END

ke a¥ 3
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SUBROUTINE TMFFIT(IDRSIT,TIN,T,TOUT,TXOUT,TVOUT,TAOUT,ICNTT,LTHT,

& ISLIDE)
c
203000000 3 3, 30 3K 0 00 300 0000200 70 00 00 02 00 200 00 0020 300 00 0 3 200 390 300 0 60K 902 56200 0K 6 0 2030 20030 020 20 0 300 30000 0K 0300500 3 3000 00 3 K 0 K
c
c THIS SUBROUTINE USES A LINEAR FIT FOR THE TEMFERATURE, EUT IT
c USES A QUADRATIC FIT FOR THE FIRST AND SECOND DERIVATIVES.
c THE F1 AND F2 ARRAYS MUST BE DIMENSIONED AT LEAST ?LTHT?, WHILE
c THE TEMF AND TIME ARRAYS MUST EBE DIMENSIONED EY AT LEAST ?(LTHT +
c NSKIM)? (NSKIF IS DEFINED IN SUEBRQUTINE DIRSIT).
c
5200300 000850203020 3023520030300 000 0000 20 300200 002K 3000 0 00 33900 200 3300 20 00 300300 200 0060 26 200 00 30 2003 200 2 300 300 00 3K 0 0 00 0C 300 20 0 00 KK K K
C
DIMENSTON TEMF(100),F1(1006),F2(100),TIME(100)
Go 70 ¢10,20,20,60) TIDREIT
10 CONTINUE
DELT=.3
C
c DEFINE TIME INCREMENT
ITEAR=(LTHT+1)/2
c
c CALCULATE MIDFOINT OF SMOOTHINE INTERVAL
FOSGR=LTHT
c
C INITIALIZE
F180R=0,0
F25QKR=0.0
c
c CALCULATE THE COEFFICIENTS (ALONG WITH THE 3UMS OF THEIFR
c SUUARES) TO EBL USED IN THE QUADRATIC FIT FOR THE DERIVATIVES.
DO % I=1,LTHT
F1(I)=sI-ITEAR
FZ{I)={(I-ITBARI®XXZ = (LTHTx%2-1,0)/12.0
F1SQR=F1SQR+F1 (1) xx2
FE2SOR=FZSOR+P2(TIxx2
% CONTINUE
RETURN
20 CONTINUE
c

c FUT RaW TEMPERATURE &ND TIME IN 77 7TEMPY AND?TIME? ARRAYS(RESH)
TEMFLICNTT)=T
TIAE(ICNTTI=TIN
RETURN
60 CONTINUE

C FUT RaW TEMPERATURE AND TIME IN THE TEMF AND ARRAYS
TEMF(ICNTT =T
TIMECICNTT y=TIN

C
C CALCULATE SUMS NECESSARY FOR THE FIT OF TEMFERATURE AND ITS
c DERIVATIVES,

FOXEM=0.0

F1X5M=0.0

FPZXEM=0.0

DO 80 I=1,LTHT
FOXEM=POXSM+TEMM(I)
FLESM=FLIXSM+(P1(I)XTEMF (X))

w S
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F2ZXESM=FZXSH+(F2(I)XTEMF(I)) OF POOR QUALITY
80 CONTINUE

CALCULATE SMOOTHED TEMFERATURE AND ITS DERIVATIVES.
TXOUT=FOXSM/FOSAR
TVOUT=F1XSM/ (DELTxF1iSQR)
TAQUT=2.0%xF2XSM/(F2SQRXDELTx%x2)

SET ?T? AND ?TOUT? EQUAL TO THE RAW TEMFERATURE AND TIME
CORRESFONDING TO THE SMOOTHING INTERVAL MIDFOIN.
T=TEMF(ITEAR)
TOUT=TIME(ITBAR)

SLIDE THE DATA IN THE TEMF AND TIME ARRAYS.

IA=ICNTT-ISLIDE
DO 90 I=1,1A
IC=I+I5LIDE
TEMF(I)=TEMF(IC)
TIME(I)=TIME(IC)

90 CONTINUE
RETURN
END

(RESF)
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FUNCTION ZCOS(A)
THE 6809 CANT TAKE CDS OF A NEG
DUMMY=AES(A)

ZC0S=C0S (DUMMY)
RETURN

¥
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FUNCTION ZSINCA)

THE 4809 WILL NOT TAKE THE SIN OF A NEG #
THIS FUNCTION TAKES CARE OF THE FROEBLEM

O0O0O0On @]

IF(A .GE, 0.0) GOTD 10
A = ~A B I P
ZSIN=SIN(A) e
ZSIN =-2SIN L P HLR el t T
RETURN

10 ZSIN = SIN(A)
RETURN
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COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMHON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

RCOMMON .S5A!1

A(3,3)
ALTG

E(3)
BFRES(30)
BT(S)
ETMF(30)
€

C1

CC1(60)
CC2¢460)
CC3¢(40)
CCa(40,2)
CCZ(40)
DAYNGT
DFILE(S,400)
DM(185)
DMMY
DMY(183)
prE(aM)
DRTEMF(100)
DRTIM(100)
DUM(184)
DUMMY (200
FCSOND(25)
FRATIOD
FSKRID
FSKT
HEADER (14
HGATE
HRADAR
ICAL
IDENT
IDFEK

IDN

IENT

IFM
IMODEL
I0uUT
IRSKIF
TWIND
LALT(30)
LDIRC(30)
LEV
LSFD(30)
NAVG
NCEEAD
NCSOND
NEMN

NKPT
NOTEMFP
NFEL

NTFT
NX1MID
FXYL(100)
FXY2(100)
RCEEAD(10)
RECSOND(25)
SCOFPY(13)
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COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COoOMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

RCOMMON ,SA$1

SFR(100)
5IGLEV
5T1¢(180)
3X(100)
SY(100)
S2(100)
TAFOG
TCEEAD(10)
TEMF
TEMFD
TEMFDD
TIME
THMID(S0)
TMFTRS(1150)
TSTART
TSTOF
TZERO
u(3,3)
XD

XDD
XLAT
XLONG
XMID(S0)
XS
XUM(50)
YD

YDD
YMID(S0)
Ys
YUM(S0)
ZAFOG
ZD

ZDD
ZMID(50)
ZS
ZXM(50)
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