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ABSTRACT

The Ozone Flow Control and Monitoring System was developed in 1986 for
the controlled exposure of diverse plant species to various
concentrations of ozone gas. Design, operation, and performance are
described for the automated system for generation, distribution,
sampling, analysis, and control of ozone gas for plant exposure. The
system has proved to be reliable, easy to maintain, and flexible in
adapting to exposure programs. System software is reliable, and the
user interface (CRT keyboard) is easy to use, providing quick-glance
viewing of overall exposure conditions. The capability to expose
plants to ozone concentrations in multiples of the ambient ozone level
has been added, and software improvements in the areas of system
response and user input are planned.
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1. SCOPE

The Ozone Flow Control and Monitoring System has been developed to
provide growth chambers for the controlled exposure of diverse plant
species to various concentrations of ozone gas.

The system also provides for the inclusion of ambient exposure, that
is, exposure of control groups to ambient levels of ozone, and "zero"
exposure, that is, exposure of control groups to ambient air from which
the majority of the ozone has been removed by means of charcoal
filters.

This report describes the overall design, operation, and level of
performance of the system. It does not discuss results of particular
plant groups that have been exposed in the system. Detailed papers on
specific experiments will be published later.



2. SYSTEM OVERVIEW

The Ozone Flow Control and Monitoring System consists of four major
components, or subsystems: (1) one subsystem is for the generation and
controlled distribution of ozone; (2) one is for the exposure of test
specimens; (3) one is for sampling and analyzing gas concentrations
within the exposure area; and finally (4) one subsystem is for
acquisition, processing, and storage of exposure data and for overall
system control.

A photograph of the entire exposure facility is shown in Fig. 1.

Organization of the exposure system is shown diagrammatically in
Fig. 2. As indicated by this figure, each subsystem is very closely
linked to the preceding and succeeding subsystems. Each specific
subsystem is discussed in detail in succeeding sections.



Fig. 1.
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3. HAZARDS AND PRECAUTIONS

Ozone is a toxic gas whose presence can cause extreme difficulty in
breathing. It can also cause choking, nausea, vomiting, and even
death. Therefore, because of the concentration and volume of ozone gas
produced by 0800 Area system, extreme caution must be exercised while
working on or around the gas generation and distribution components.

it addition to being toxic, ozone is also a strong oxidizing agent and
has been known to initiate spontaneous combustion when allowed to come
in contact with combustible materials at concentrations produced by
0800 facility eguipment. Therefore, system operators do not allow
combustible materials to become exposed to the concentrated ozone gas
stream.

In addition, ozone generators use high voltage in the production of
ozone gas. This voltage may be as high as 15,000 V with a current
capacity sufficient to produce a lethal shock.

As a result of these hazards, it is mandatory that personnel take
appropriate precautions.



4. OZONE GENERATION AND DISTRIBUTION SUBSYSTEM

4,1 OZONE GENERATOR

This subsystem consists of an Ozone Research and Equipment Corporation
Model 03SP38-A.2 ozone generator and associated equipment, as shown in
Fig. 3. The generator itself is a self-contained unit with an internal
compressor and drying system which permit the use of ambient air for
the source gas supply. An integral cooling water distribution network
permits the use of ordinary tap water (at ~25°C) as the coolant.

Ozone gas is produced within the generator by exposing a stream of
dried ambient air supplied by the compressor and driers to a high
potential (~15-kV) electric field. Because of the extreme oxidizing
action of ozone, all components of the ozone distribution subsystem
that are normally exposed to the highly concentrated (11,000-ppm) gas
stream are fabricated of 316 stainless steel and/or Teflon.

4.2 OZONE DISTRIBUTION

The ozone gas generated by the unit is routed through Teflon tubing to
a set of four electrically operated stainless steel control valves.
These valves serve as control elements for regulating the rate of flow
of ozone gas for each major level of concentration. The trim for each
of the valves was selected to permit a reasonable range of adjustment
about the desired value for the particular gas stream, based on the
number of chambers that require the given concentration. The actual
determination of the valve trim is explained in Sect. 4.2.1, Control
Valve Sizing.

A control signal is provided for each actuator from a separate analog
output channel of the control and data acquisition subsystem. The
magnitudes of these signals, determined by the control program ruuning
within the computer, range from 0 to 100% of valve position.

The gas stream is wouted from the respective control valve to a
distribution manifold. The manifold has as many outlets as chambers to
be exposed to the particular concentrations. Each outlet is connected
to a variable area flowmeter (rotameter), which is equipped with &
manually operated metering valve.

The gas stream that passes from the flowmeter is mixed with a stream of
ambient air, referred to as the "carrier gas,” that serves to minimize

the transport delay of the ozone gas. The mixed stream is then sent to
an exposure chamber.

The use of individual manual trim valves with the flowmeters rather
than a computer-controlled valve for each chamber is due to the large
number of exposure chambers and the relatively high cost of control
valve actuators.
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Since all chambevs bheing eaxposed to a particular concentration are fed
from a single control walve, and the setting of the control wvalve is
based on measurements of ozone concentration in each of the
corresponding chambers, 1t is veryv important that chambers fed from the
styeam he adiusied as cleosely as pussible to each other. This has the
etfect of waking a2 group of chambers appear as a single chawmber to the
control computesr.

~

The generation and distribution subsystem terminates at the point where
the distribution line enters the blower at the exposure chamber sitse,
and the gas 1s Injected inte the blower for dispersion into the
chamber.

4.2.1 Control Valve Sizing

Control wvalve trim size may be deterwmined by using the flow equation

Qeoe = Qo,v0, + Qaoa (L

3 D
e}
I

total flow to the chamber,

Qs = flow of ambient air,

Qp. = flow of ozone-enriched air from ozone generator,
o = concentration of ozone to chamber,
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concentration of ozone in ambient air,
concentration of ozone from ozone generator.

OA
003

I

Since Qp >> Qoa’ Qe = Q4 and Eq. (1) can be rewritten as
Qcoc = Qo o0, *+ Qcoa

Solving for the flow of ozone-enriched air yields

Qs = Lloezop) (2)
90
3
The blower for the chamber produces an air flow of 72,000 L/min, and
the ozone generator produces a concentration of 11,000 ppm of ozone.
Thus, the flow of ozone-enriched air from the ozone generator follows
the relationship

Q03 = 6.55(6o-0p) (3)
where ¢ is in parts per million and Qo3 is in liters per minute.

Equation (3) is then used to determine the flow necessary to produce
the desired concentration of ozone within a chamber.

For example, if it is desired to produce a concentration of 100 ppb of
ozone above ambient, then g.-op = 100 ppb, or 0.1 ppm. Then the ozone
flow required is

Q03 = 6.55(0.1) = 0.655L/min

Similarly, if 60 ppb above ambient is the desired concentration within
a chamber, then

QO3 = 6.55(0.060) = 0.39 L/min

If the desired concentration of ozone is a function of the ambient
concentration such as o, = 204, then the highest ambient concentration
of ozone expected must be estimated for factoring into Eq. (3). (Note
that this estimate was unot necessary in the "offset" example used
above).

A good estimate of the highest ozone concentration anticipated might be
150 ppb; this estimate may include some buffer. Then,

Qo, = 6.55(20p-04) = 6.55(0.15)
= 0.98 L/min

Following through on this example, ~1 L/min of ozone-enriched gas is
required to be fed by the control valve per chamber. 1If the control
valve is to feed five chambers, the total flow needed through the valve
is



Total QO3 = (number of chambers) x QO3
= 5 x 1 L/min = 5 L/min

This equation assumes equal distribution.

It is now necessary to convert liters per minute to standard cubic feet
per hour (SCFRH):

Qo, = 5 L/min x (0.035315 ££%/L) x 60 min/h
= 10.6 SCFH

If it is assumed that there 1s a 5-psi pressure drop across the valve
and the supply pressure is 15 psig, then

Qo, /520 s
Cy = = = 2 x 107" Qp, ,
1360/15x5
and Cy = (2x1073)(10.6 SCFH)
= 0.0212

which, from Table 1, requires an L trim on the control valve.

Table 1. Valve trim sizing for
research control valves
(Badger Meter, Inc.)

Control valve Trim size designation

.32
.2

.12
.08
.05

OO OO0
S~ Tm O

.03
.02
.01
.006
.003

[eNel oo Nl
O=ZXFH R
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4.2.2 Flow Balancing

Once the control valve trim is selected and installed, it is necessary
to balance ozone flow to the individual chambers by adjusting the
rotameters with the system software running (see Sect. 7, Control and
Data Acquisition Subsystem). This can be done by selecting the F6 key
to access the controller configuration options and setting the output
of the desired controller to manual mode at a value of 100%. Following
instructions on the display returns the screen to overall display and
continued chamber sampling. The float in the rotameters is then
adjusted to provide a full-scale reading for each chamber being
supplied.

Because distribution of the ozone to the chawbers through the header is
not quite uniform, it is necessary to make trim adjustments to equalize
the flow to each chamber. Again, the F6 key is used to set the output
of the corresponding controller to 50%. Monitoring the concentration
of ozone in each chamber and adjusting the corresponding rotameter
attains the desired concentration. After each cycle, rotameters are
adjusted until the concentrations are as nearly equal as possible.
When all chambers for a particular concentration are equalized, the Fé6
key is used to access the control display and return the corresponding
controller to the automatic mode.



5. EXPOSURE AREA SUBSYSTEM

5.1 CHAMBERS

As mentioned in the previous section, the ozone distribution tubing
terminates in the blower located at each of the ozone exposure
chambers. These chambers, together with the ambient and "zero"
chambers, make up the exposure area. Top and side diagrammatic views
of the equipment arrangement are shown in Figs. &4 and 5.

The only difference between those chambers that receive ozone and those
that do not is the absence of an ozone distribution line in the blower
housing of the chambers that de not receive ozone.

5.2 AIR CIRCULATION/OZONE INJECTION

Ambient air is moved through the blower at a rate of ~72,000 L/min.
Both the zevo exposure chambers and the ambient exposure chaubers are
equipped with ordinary blowers; that is, there is vo ozone injection
line. Chambers that are to have a reduced level of ozone (zero
chambers) are equipped with a series of activated charceoal filters on
the inlet. These filters reduce the ambient ozone concentration to
values ranging from 10 to 15 ppb. Chambers that are to receive an
elevated level of ozone are equipped with ozone distribution lines that
terminate in the side of the blower housing behind the blower motor.

In all cases, the outlet of the blower is connected to the chamber by a
plastic duct -2 ft long by 2 ft?. The air from the blower enters the
chamber through a series of holes in & diffusing baffle located around
the lower half of the chawber, providing an even diffusion of the inlet
air and preventing esxposure of plant samples to direct high-velocity
air currents.

The chamber exhausts through the open tep into the atmosphere. The
ratio of input flow vate to chamber volume provides an exchange of air
at ~6-s intervals,

5.3 CHAMBER SAMPLING LINES

Although only ozone exposure chambers are fitted with a distribution
line, all chambers are equipped with a 6-mm-diam Teflon sample line.
The sample line originates at a filter in the center of each chamber as
near as possible to the vertical center of the plant being
exposed/sanpled. The lines then proceed to the sampling and analysis
subsystem where they terminate in a corresponding sample line selection
solencid valve.

11
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It is important to note that all sample lines are of the same type of
6-mm-diam Teflon tubing and of the same length to within a foot. They
are ~60 m in length with the excess loosely coiled at the chamber site.

Compliance with these requirements ensures that all sample lines have
reasonably equal absorbtion of gas samples and equal flow rates.

5.4 TUNIFORMITY OF EXPOSURE

A major concern in the exposure of plants is the uniformity of ozone
concentration within the chamber. To assess the uniformity, a profile
of one chamber was taken.

Horizontal ozoene concentration variability within chambers was
determined by comparing 0, concentrations drawn from 13 locations
within a single chamber. The filtered ends of 13 sample lines were
systematically positioned in the chamber at seedling canopy height.
The control valves were set to deliver a fixed concentration of 0.
Ozone in the air drawn through these sample lines was sequentially
analyzed at 6-min intervals, and the results are depicted in Fig. 6.
The coefficient of variation was 7%.

OZONE CONCENTRATIONS IN CHAMBER 27

2‘:* ;29/36‘
# ~y é % 2z L L
200 //// v //// (AT o ¢
2
) 760 // AL an% g
iy
AN
B
o
s
s
W AN NN
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Ly

SAMPLE POSITION

Fig. 6. Distribution of 0; across chamber.



6. SAMPLING AND ANALYSIS SUBSYSTEM

6.1 SAMPLE LINES

Each chamber is fitted with a 6-mm-diam Teflon sampling line to
facilitate measurement of the actual levels of ozone in the chambers
for both control and monitoring purposes. A detail of the sampling and
analysis subsystem is shown in Fig. 7.

The inlet of the sampling line is fitted with a filter element to
prevent the induction of dirt, insects, and any other solid particulate
material, and it is positioned at a level equal to that of the main
portion of the plants to be exposed.

6.2 SAMPLE MULTIPLEXING

A pneumatic multiplexing system constantly draws a sample stream from
each chamber: ambient, zero, and exposed. Streams are selected in a
cyclic manner at fixed intervals for routing to an ozone analyzer.

Sample line selection is controlled by the control and data
acquisition computer.

The three-way solenoid valve connected to each sample line is normally
in the off position to permit the sample stream from a chamber to be
continually drawn by the common sample stream vacuum pump. When a
sample stream is to be analyzed, the cotrespondiug three-way valve is
switched on, thereby directing the sample stream into the glass
manifold and into the czone analyzer. The selected sample stream is
drawn into the analyzer by the analyzer’s internal sample pump. Sample
gas is analyzed for -60 to 70 s following selection by the control
computer. At the end of this period, the control computer accesses the
corresponding ozone analyzer and obtains an electrical signal
proportional to the ozone concentration value. After the value is
read, the control computer performs a sweep cycle to minimize residual
gas effects on the next sample to be taken. This sweep cycle is ~20 s
in duration. The reading obtained from the analyzer is processed by
the control and data acquisition program and stored on magnetic disk.
Following each analysis cycle, the sweep cycle is initiated and the
sequence repeated for the next chamber.

Three analyzers are used and switched concurrently to decrease the

overall sampling time and thereby provide better exposure control.
Each analyzer services 15 chambars.

14
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6.3 ANALYSIS OF QZONE CONCENTRATION

A Dasibi Model 1003PC ozone analyzer, calibrated by the EPA Designate
Equivalent Method, EQOA-0577-019 (reference standard traceable to NBS),
is used to calibrate a Protocal CSI 3000 ozone generator, which in turn
is used to calibrate the three Dasibi (Model 1008-AH) ozone analyzers
used to monitor the 0, concentration in the chamber. The results of
this calibration are presented in Table 2,

6.4 SAMPLE LINE OZONE ABSORPTION

Since the ozone concentration is being determined from a gas sample
that has passed through a considerable length of tubing, one of the
concerns is the error in the concentration values as a result of
absorption by the tubing.

Ozone loss rates on sample lines (Teflon tubing, 6 wm diam and 60 m
long and fitted with Teflon dust filters) were determined by measuring
0; generated in known concentrations by a Protocal CSI 3000 generator
and introduced into the ends of the sample lines located in each
chamber. Loss rates averaged 14.4% with a 36% coefficient of
variation. The values obtained are shown in Table 3.
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Table 2. Calibrations of ozone analyzers

1986
Dasibi
Protocal analyzer
Date settings readings Analyzer

(ppb) (ppb) ID No.

Oct. 9, 1986 1 9 58005
0 8 58006

0 7 58007

200 201 58005

201 207 58006

196 198 58007

Oct. 17, 1986 0 4 58005
0 9 58006

0 ] 58007

199 198 58005

203 204 58006

205 204 58007

Oct. 24, 1986 0 7 58005
0 ) 58006

0 7 58007

199 203 58005

201 209 58006

200 206 58007

NOTE: Analyzers are offset by about +8 ppb at zero.
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Table 3. Ozone sample line calibrations
October 13, 1986

Line
Protocal Analyzer delivery Loss
Chamber output reading efficiency on line
(ppb) (ppb) (%) (%)
10 100 88 88.00 12.00
11 99 83 83.84 16.16
12 99 82 82.83 17.17
14 100 84 84 .00 16.00
15 99 80 80.81 19.19
17 101 95 94.06 5.94
21 102 95 93.14 6.86
22 99 85 85.86 14.14
24 101 83 82.18 17.82
27 101 97 96.04 3.96
30 101 91 90.10 9.90
31 100 82 82.00 18.00
32 100 81 81.00 19.00
33 101 84 83.17 16.83
36 101 83 82.18 17.82
37 101 87 86.14 13.86
39 99 73 73.74 26.26
40 100 85 85.00 15.00
41 102 93 91.18 8.82
42 99 81 81.82 18.18
43 100 90 90.00 10.00
Means 100.24 85.81 85.57 14,43
Standard
deviation 0.97 5.78 5.21 5.21

Note: Ozone from the Protocal was introduced into the
ends of the sample lines in the individual chambers at the
concentrations indicated in this table.



7. SYSTEM DYNAMICS

This section defines the dynamic response characteristics of the ozomne
distribution, exposure, and sampling subsystems.

As discussed earlier, the distribution of the ozone is accomplished by
mixing the concentrated ozone gas (nominal 11 x 108 ppb) stream with
the atmospheric air carrier gas (mominal 60 ppb) stream.

This mixing operation is required because the volumetric rate of the
concentrated gas stream is so low that the transport delay would be

unacceptable,

The resultant ozone concentration of the mixed stream is given by

003Q03 + 0airQair

Om o ,
where

oy = vVvolumetric concentration of ozone in mixed stream, parts
per billion,

Qum = volumetric flow rate of mixed stream, liters per second,

oXt) = volumetrie concentration of ozone in concentrated stream,

3 parts per billijom,

Qo = volumetric flow rate of concentrated ozone stream, liters
per second,

Oair = Volumetric ozone concentration of atmospheric air
(nominal), parts per billion,

Qair = volumetric flow rate of atmospheric air stream, liters

per second.

The transport delay for a step change in ozone concentration within the
distribution lines is given by

Va1
tdd T g

where

tgq = distribution line transport delay time in seconds,

Qu = volumetric flow rate of mixed gas stream, liters per
second,

Vg1 = total volume of the distribution line, liters.

A typical value for tgg for this system would be

Va1
tgd = = 0.1 L = 5,98 s

Qy, 0.0167 L/s

18
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The carrier gas/ozone mixed stream is mixed with ambient air in the
chamber blower unit. This is where the majority of dilution occurs to
produce the desired concentration. The concentration of ozone as a
result of this mixing is given by

'mQm + ZairQblower

Ui= ’
Qi
where

ai = concentration of ozone in chamber inlet stream, parts
per billion,

Qi = chamber inlet flow rate (Qyu + Qplower), liters
per second,

Im = ozone concentration in mixed stream (carrier
gas/ozone), parts per billion,

Qn = volumetric flow rate of mixed stream, liters
per second,

Oair = volumetric ozone concentration of atmospheric air

{nominal), parts per billion,
Qblower = volume flow rate of ambient air from blower, liters
per second.

The dynamic response of the ozone concentration within the chamber is
determined by the following:

Performing a mass balance on the chamber:

m = m - m
Oas O3i 030’
where
mg, = rate of mass storage of ozone within chamber,
s
my,, = mass flow rate of ozone into the chamber,
1 -~
mg, = mass flow rate of ozone out of the chamber.
o

The inlet mass flow rate (moles per second) is given by

m, . = £0,Q191

where

po. = mnominal density of ozone, moles per liter,

Qi = volume flow rate into the chamber, liters per second,

oy = concentration of ozone in the inlet stream, parts per
billion.
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The outlet mass flow rate is given by

ng, ~ PO3Q000 )
o
where
Qo = volume flow rate out of the chamber, liters per second,
oo = concentration of ozone in the outlet stream (chamber

exhaust), parts per billion.

The rate of ozone mass storage in the chamber is given by

do.
m = Ve =—
03 P03 Ye gt
where
Ve = chamber volume, liters,
0. = ozone concentration within the chamber, parts per billion.
The mass balance becomes:
do.
Ve I + Qoo = Qjuj

This gives the time constant for the chamber concentration as:
Ve
Te = g
The response of the chamber to a step change in input concentration is

therefore

0o(t) = oinic + Ui[l - e"t(Q°/V°)]
wheire

1y . — . L] -
0init = chamber ozone concentration prior to step change .

A typical value of 7. for this system is

Ve 3
Tczm_zwm]:zloa,ss

Qo 1.2 x 103L/s

Therefore, the time for the chamber to come to 29.3% of the new
concentration is 57, or

(5)(104.6 s) = 523 s or 8 min
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The transport delay for samples being drawn from the chamber is a
function of sample flow rate and sample line volume. This delay is
given by

Vsl
tad = =—
ad QS
where
Qg = sample flow rate, liters per second,

Vg1 = volume of sample line, liters.

A typical sample line delay time is

Vsl 0.1 L
tsq = = =3 s

Qs  0.033 L/s




8.0 CONTROI AND DATA ACQUISITION SUBSYSTEM

The control and data acquisition subsystem is responsible for all
control commands, digital output for actuation of the sample selection
solenoids, and analog output for control valve positioning. The sub-
system is also respounsible for all data acquisition and storage
operations. Figure 8 is a photograph of the subsystem, and Fig. 9 is a
diagram of major subsystem components.

8.1 COMPUTER CONFIGURATION

The subsystem is based on an International Business Machines, Inc.,
Model 7234 industrial, rack mount PC AT. This particular unit was
selected for its relatively low cost, general functionalism, and
capability to be mounted in a standard 19-in. industrial rack cabinet.
An IBM Model 7534 industrial, rack mount color graphics monitor permits
display of real-time status information and can display data in graphic
form.

8.2 ANALOG INPUT

All process information required by the system is acquired through a
MetraByte Model DASH-8 eight-channel multiplexed, 12-bit, bipolar
analog-to-digital converter (ADC), which plugs directly into one of the
backplane expansion slots in the TIBM PC AT.

The ozone analyzer output signal is intended essentially as input to a
stripchart recorder and is therefore ranged for O to 1 V dc. The
DASH-8 analog input module accepts a signal in the range 0 to 5 V dc.
The signal is converted by a 12-bit resolution, bipolar ADC on the
DASH-8 module. The equivalent resolution of ozone concentration values
is therefore as follows:

-5V - 0 counts,
0V - 2048 counts,
5 V - 4095 counts;

obtaining equivalent mV/count,

5V
FATE e = .44 mV t;
2048 counts 4 my/count;
and, obtaining the equivalent analyzer output sensitivity,

1000 ppb _ 1 ppb
lv mV

22
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Fig. 9. Diagram of control and data acquisition subsystem,

Converting to obtain sensitivity in terms of parts per billion per
count:

2.44 mV « 1 ppb _ 2.44 ppb
count mV  count

Therefere, the full-scale analog inmput range of 0 to 1 V from the
analyzer is equivalent to 0 to 409.6 counts, or,

2.44 ppb

count

409.6 counts x = 999.4 ppb

Therefore, the system is capable of resolving 2.44 ppb over the range
of ~0 to 1000 ppb. While this range does not utilize the full
capabilities of the conversion equipment (it uses only the 0- to +5-V
portion of A/D range), we feel that the resolution is adequate.

8.3 ANALOG OUTPUT

Control valve output signals are provided by a MetraByte Model DDA-06
six-channel analog output module, which also plugs directly into the
backplane of the IBM PC AT. The analog output signals are derived from
12-bit ADCs, one per channel. The converters’ outputs are
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switch-selectable for 0 to 10 ¥V dec or 4 te 20 mA output. The

4. to 20-mA selection is used because of its compatibility with the
control valve input and the generally superior neise immunity provided
by current-loop operation,

8.4 DIGITAL OUTPUT

The on-off (open-close) signals needed to control the sample stream-to-
analyzer selection are also provided by the DDA-06 wodule since it also
supports 24 channels of digital input/output. Additiconal digital
channels are provided by a MetraByte Model PIO-12 digital 1/0 medule,
which also plugs directly into the IBM PC AT backplane.

Although the DDA-06 and PI0-12 module’s digital outputs can be
configured for a wix of input-output, all input, or all output, they
were configured for all cutput to provide sufficient channels for
solenoid valve control.

Two Metrabkyte ERB-24 form ¢ relay boards are driven by the DRPA-0O6 and
P10-12 modules to actually switch the solencid valves.

Experience has shown that some noise is present in measurements from
the analyzers. It iz not certain where the noise originates, but it
can be eliminated. The 0800 Avea system currently uses a technique of
multiple sampling, discarding the highest and the lowest values and
averaging the remaining values. This technique has been found 1o he
effective and is accepted because the measurement sample Interval is
much, much less than system response time.

e

The subsystem is provided with a time-of-day clock, which permits
accurate sampling intervals and proper time-sztamping of the values as
they are stored to disk andfor printed on hard copy.

8.5 DATA STORAGE

Data storage for the system is provided by a dual drive ILOMEGA 20-Mbyte
(40 Mbytes total) rvemovable disk unit., This type of unit was selected
for its low initial cost, low wmedia cost, and ruggedness. The
removable media permit data to be accumulated in the field and removed
for analysis in the laboratory or offics.

8.6 SYSTEM POWER CONDITIOHING

Power for the control and data acquisition subsystem is provided by a
power line conditioner/regulator. The inclusion of the conditioner/

regulator was necessary because of the vemoteness of the site and the
corresponding fluctuations in supply voeltage.



9. SYSTEM SOFTWARE

The system software is respomnsible for all data acquisition and control
operations for the system. The software is written entirely in the
BASIC programming language and is orgsunized as a series of specific
sections, each designed to perform a particular function. Examination
of the program listing provided in the appendix will yield a more
complete understanding of system operation.

The interface between the system software and the user is a series of
screens accessed through function keys on the IBM PC AT keyboard.

The most commonly used screen is the overall system display.

9.1 OVERALL SYSTEM DISPLAY
A copy of the overall system data display is shown in Fig. 10. The
data are presented on the system color display and updated in real
time.
Components of the display are as follows:

Upper left corner: Current date

Upper right corner: Present time of day

Top Line: Display title ("OZONE CONCENTRATION IN PPB VS CANOPY

NUMBER")
2nd Line (left side): "CANOPIES JUST UPDATED: 13 28 43n

These are the canopies (chambers) which have just been sampled
and updated.

2nd Line (right side): "AMBIENT OZONE LEVEL (PPB): 66.0"

This is the current ambient ozone level as measured by a
separate ozone analyzer.

3rd Line: *“Canopy #: 12 ... 8 9"

This line identifies the number for which the corresponding
data on line 4 apply.

4th Line: "Minjiwum: 58.7 ... 39.1"

This line shows the minimum level of ozone measured in the
corresponding chamber since widnight.

26
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10-08-1887 OZONE CONCENTRATION IN PPR VS CANOPY NUMBER 18:06: 38
CANOFPIES JUST UFPDATED: 13 28 43 AMBIENT QZOME LEVEL (PPBY: 66.0
CAROPY#: ! 2 3 4 & & 7 8 9
MINIMUM: 58.7 119.8 31.8B 28.8 B58.7 1.1 6€1.1 985.4 39.1 CNTL: 1 MODE:M
PRESENT: 70.9 158.9 31.8 38.7 T0.9 75.8 6.5 168.3 53.8 5P: 0.4
MAXIMUM: 70.9 158.9 41.8 39.1 T0.8 7T5.8B £8.5 186.3 53.8 PV:
CANOPY#: 10 11 12 i3 14 15 i 17 18 QUT: 0
MINIMUM: 68.0 51.3 18.6 58.7 81.1 107.86 5H6.2 22.0 17.1
FRESENT: 124.7 K3.8 24.4 70.3 6£6.0 119.8 88.0 29.3 19.8 CNTL: 2 MODE:A
MAKIMOM: 124.7 53.8 24.4 T70.9 #6.0 119.8 $6.0 ©9.3 19.8 SP: 1301
CANOPY#: 15 20 3 22 23 24 S 28 27T PV 1856.3
HMINIMUM: 58.7 14.7 102.7 129.6 17.1 66.0 68.2 189.8 5H8.7 QUT: 89
PREGENT: 6.0 12.8 129.5 163.8 19.6 132.0 88.6H 2Z2.0 86.0
MAXTMOM: 66.0 2.0 129.6 168.7 19.6 132.0 68.5 22.0 88.0 CHTL: 3 MODE:A
CANOPY#: 28 29 30 31 32 33 34 38 s BP: 120.2
MINIMUM: 58.7 17.1 58.7 46.5 14.7 35.7 9.8 41.8 107.6 ¥V: 124.7
PRESENT: 66.0 31.8 65.0 48.9 22.0 41.6 9.8 44.0 110.0 0OUT: 59
MAXTMUM: 6.0 31.8 €6.0 BH1L.3 22.0 41.6 12.2 44.0 112.0
CANODYH: 37 38 39 40 41 4z 43 44 45 CHTL: 4 MODE: A
MIHTMUM: “6.9 9.8 31.8 31.8 38.7 28.9 38.7 12.Z 14.7 B8F: 119.3
PLESENT: 48.9 12.2 85.6 51.3 51.3 51.3 51.3 12.2 24.4 PV 51.3
MAXTHMUM: 48.9 12.2 #85.6 B1.3 51.3 &1.3 B51.3 12.2 Z4.4 OUT: £h
STATUS:
1870F 2RESET  3FACE 41LOG ENOSTOR 6CONTRL TDRIVE  d8ASGLGN ISUELP OETATS
Fig. 10. Overall system data display.
5th Line: “Present: 70.9 53.8"

This line shows the pressnt level of ozone

corresponding chamber.

as measured

in the

6th Line: "Maximum: 70.9 53.8"
Thiz line shows the maximum level of czone as measured in the

corresponding chambers since midnight.

Lines 7 through 10, 11 through 14, 15 through
22 show similar information for the remaining

i8, and 19 through
chambers.

The line with the word "Status:" is veserved for system status
information such as Yprinter not ready", "diskfull", snd so forth.
The label "CNTL:" refers to one of four control loopz. The controller
number is located just to the right of the label.

The label "MODE:" refers to either automatic (A) or manual (M) mode.
In the automatic mode, the control system makes the necessary
adjustments to the controel valves to accomplish proper control. In
manual mode, the user is responsible for adjusting the valves to their
proper positions.
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The label "SP:% indicates the present value of the setpoint for the
corresponding controller. The units read parts per billion.

Immediately under the setpoint label and values are the "PV:" 6 or
process variable, label and value. This readout is the current ozone
concentration value corresponding to the controller.

The "Out:" label refers to the current controller output signal as a
percentage from 0% (closed) to 100% (open).

The line across the bottom lists the function keys (F1 through F10) and
the corresponding program function.

9.2 SYSTEM CHANNEL ASSIGNMENT

The assignment of chambers (teo controllers, analyzers, etc.) is
performed through the "SYSTEM CHANNEL ASSIGNMENT INFORMATION" screen, a
copy of which is shown in Fig. 11. The format for each of the three
sets of information is shown at the top of the display. For each of
the three groupings, the information is as follows:

1st Column: Canopy or chamber number

These mumbers, which run from 1 through 15, 16 through 30, and
31 through 45, corvespond to the actual exposure chambers.

2nd Column:
This column indicates the status of the corresponding chamber,
either active (ACT) or inactive (INA). If a chamber is active,
it will be scaunned and the value used in control or setpoint
calculations, if necessary.

3rd Column:

This cblumn shows to which controller the chamber is assigned.
Legal values for this column are contyollers 1 through 4

(Ctl #1, 2, 3, or 4) or a name indicating that the chamber is
either a zero or ambient chamber.

4th Column:

This column indicates to which of the three ozone analyzers the
chamber is connected.

Sth Column:

This column shows to which sampler multiplex line the chamber
is assigned.



FORMAT: CANOPYH#, STATUS,
1 ACT NONE 1 1N
72 ACT CTL #2 1 2Y
3 ACT NONE 1 3N
4 ACT NONE 1 4 N
5 ACT NONE 1 5N
& ACT CTL #2 1 6 Y
7 ACT NONE 1 7T N
8 ACT CTL #2 1 8 Y
9 ACT NONE 1 9 N
10 ACT CTL #3 1 10 Y
11 ACT CTL #4 1 11 Y
12 ACT NONE 1 12 N
13 ACT NONE 1 13 N
14 ACT NONE 1 14 N
15 ACT CTL #3 1 185 Y
ARE ANY CHANGES

15TOP 2RESET 3FACE

Fig. 11.
6th Column:

9.3 DISK DATA STORAGE DRIVE ASSIGNMENT

TO BE MADE TO TABLE [Y/N}7:

5YS

TEM

CONTROLLER

i86

Z8
29
30

4L0OG

ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT

ENOSTOR sS8CONTRL 7IRIVE

29

CHANNEIL, ASSTIGNMENT INFORMATION

#, ANALYZER #,

NONE
NONE
NONE
NONE
NONE
CTL #3
CTL 43
NONE
CTL #3
NONE
NONE
NONE
NONE
NONE
NONE

3]

MDD DN NND

ZRZRTLZE A< ZZ AT

SAMPLER CHANNEL ., CONTROLLED

31
3z
33
34
b

ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT
ACT

5 ACT

BALDSIGN

System channel assignment display.

CTL #4
NGNE
CTL #4
NONE
NONE
CTL #3
NONE
NONE
CTL #3
NONE
CTL #4
NONE
CTL #4
NONE
NONE

gHELP

31
3z
33
34
35
36
37
e
38
Y}
41
47
43
44
45

Lo W W W LYWL W W W W W W

OS5TATH

This column indicates whether the chamber is being controlled.

DT DG LT T

N

Changes may be made in the assignments on this screen by answering

"Y" to the query ARE ANY CHANGES TO BE MADE TO TABLE [Y/N]?
user is then guided through steps to make necessary changes.

The

Data acquired by the system are stored on disk for later analysis or

plotting.

is made through the screen shown in Fig. 12.

Selection of the disk drive on which data are to be stored

The disk-logging interval determines the frequency with which data will

be written to disk.

This interval may be examined and altered by
responding "Y" to the query DO YOU WANT TO CHANGE DISK LOGGING INTERVAL
[Y/N]?:
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CURRENT DATA DRIVE IS: G
ALTERNATE DATA DRIVE IG: D:
DO YOU WANT TO CHANGE DRIVE ABSIGNMENTS? [Y/N): W

DO YOU WANT TO CHANGE DISK LOGGING INTERVAL [Y/N]?:N

18TOP 2RESET  3FACE 41.0G SNOSTOR 6CONTRL 7DRIVE  BASSIGN SHELFE 05TATSH

Fig. 12. Disk data storage drive assigmmeat:.

9.4 HELP DISPLAY

A brief "HELP" display has been provided to aid the user in accessing
various system functions. The screen is shown in Fig. 13.

9.5 CONTROLLER PARAMETFR DISPLAY

A display shewing each of the countrollers and the key parameters
associated with each has been provided and is shown in Fig. 14,

The column headed "Controller #" indicates which controller is being
referenced.

The "Setpoint (PPB)" column shows the present setpoint for each
controller. These setpoints must be interpreted along with the column
labeled "MODE" as follows:

oIf the "MODE" indicates "OFFSET", then the setpoint is considered
as a constant offset above the ambient level (addition).

¢If the "MODE" indicates "Proportional”, then the setpoint is
considered a multiplier for the ambient level. For example, if
the setpoint is 2, the actual controller setpoint will be two
times the average ambient atmospheric ozone concentration.

The other field in the "MODE" column is the "MAN"/"AUTO" column. This
shows whether the controller is active in the automatic mode (auto) or
is depending upon the user to set the control valve (man).
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KEY# DISPLAY
START
STOPR
REGET
FACE
LOG
NOLOG
STORE
NOSTORE
CONTRL
DRIVE
ASBIGN
HELP
GTATS
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STATUS:

18TOF ZRESET
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OZONE FLOW CONTROL SYSTEM HELFP SCREEN 14:48:2

FUONCTION

INITIATE ALL DATA ACQUISITICON/CONTROL ACTIONS.
SUSPEND DATA ACQUISITION AND CONTROL.

RESET DAILY MINIMOME AND MAXIMUMS.

DISPLAY ALL VALUES IN FACEPLATE FORMAT.

LOG ALL VALUES TO PRINTER AT REGULAR INTERVAL.
DISCONTINUE LOGGING VALUES TO PRINTER.

STORE ALL VALUES TO DISK AT REGULAR INTERVAL.
DISCONTINUE STORING VALUES TO DISK.

SET CONTROLLER SETPOINTS AND AUTO/MANUAL MODES.
CHANGE DATA STORAGE DRIVE ASSIGNMENT .

ASSTIGH CANOPIES, INPUT CHANNELS, ANALYZERS,ETC.
DISPLAY THIS SCREEN.

DAILY AND HISTORICAL STATISTICA PRINT GPTIONS

IFACE 410G ENOSTOR SCONTRL 7DRIVE BASSIGN 9HELP OGTATS

Fig. 13. System help display.

COMTRILLER PARAMETHERS

CONTROLLER#  SETFOINT {(FPED FMODE QUTFUT (4)
i (%) MAN OFFBET 9]
# LHO ALTO IFFGET a9
3 2 AT FROPORT TONAL b
4 2 ALITO FROPORT TONAL 27
ENTER CONMTROLLER [1,2,3,4 OR <CR> FOR MDD CHANGE 3

18710 2RESET

SFACE 4L.0aG SNOSTOR 6CONTRI. 7DRIVE BaASBIGN 9HELF GRTATS

Fig. 14. Controller configuration display.

()
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The column headed "OUTPUT $" contains the present valve position value
being presented to the ozone flow control valves. The values range
from 0% (valve closed) to 100% (valve fully open).

Changes may be made to each of the controls by entering the
corresponding controller number in response to the prompt. If no
changes are to be made, the "Enter" or "carriage return" key is pressed
without specifying a controller.



10. DATA ANALYSIS AND CONTROL EVALUATION

System performance and exposure conditions were evaluated from data
logged automatically by the control system over the course of the
growing seasomn,

Since the details of data storage are discussed in Sect. 7, this
section will focus on retrieval and analysis of the data.

The data analysis serves two very important purposes. First, it
permits correlation of changes in plant behavior with ozone
concentration (this, of course is the main reason the system exists).
Second, it permits the control performance of the system to be measured
and evaluated.

Examples of data acquired from the system are shown in Figs. 15, 16,
and 17. Figure 15 shows the variations in ambient ozone level over a
24-h period as measured in a typical chamber. Figure 16 shows the
variations in ozone level in a typical ozone exposure chamber with a
setpoint of ambient +60 ppb. Figure 17 shows typical data for a zero
chamber.

Figure 18 is a composite graph of all three of the chambers to permit
comparison hetween chambers. All values were taken on the same day.

Analysis of control system performance can be done simply by comparing
the desired conditions with the actual conditions experienced.

As stated previously, the operating mode for the system during the
first growing season was to maintain the ozone level in the exposure
chambers at a constant level above the ambient value.

As can be seen from the composite plot, the zero chamber remains at a
level below 20 ppb while the ambient level rises to between 40 and 45

ppb.

The ozone exposure chamber tracks at or near the setpoint at a level
~60 ppb above the ambient.

Figure 19 shows the frequency distribution of the difference between
the ozone exposure concentration and the ambient ozone level. The mean
and standard deviations are also included to provide a measure of
control performance.
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20 Sept. 1986

Chamber 1
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200 ~
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Time

Fig. 15. Variations in ambient ozone exposure.

20 Sept. 1986
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Fig. 16. Variations in controlled ozone exposure.
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20 Sept. 1986

Chamber 3
260
20
220
200
8
= 180 ]
= 160 ~
[«
R 140
&
& 120
J ol
g 100
Q
2 80
8
& €0 -
40 -
O ] ] ¥ 1 T b T
12:00 AM 04:48 AM 09:36 AM 02:24 PM 07:12PM 12:00 AM
Time
Fig. 17. Zero chamber exposure.
Chasshes 2
240

Cuops Concentration in Pacss 7 Rillion

Fig. 18. Composite of exposures,.
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11. SUMMARY

A flexible, automated system for the generation, distribution,

sampling, analysis, and control of ozone gas for plant exposure has
been developed and is operational.

The equivalent of two seasons of exposure has been accomplished with
the system, and plans are being made for additional exposure.

The system has proven to be reliable, easy to maintain, and flexible in
adapting to new exposure programs,
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12. CONCLUSIONS AND RECOMMENDATTONS

The system has performed well over the first and second seasons and has
provided a large quantity of consistent, accurate data. In addition,
it has maintained proper control of exposure conditions.

The software has proven to be flexible and reliable and has provided
excellent interaction with the system. The user interface (CRT
keyboard) has proved to be easy to use and provides a complete overview
of exposure conditions. The "faceplate" or overall data display screen
has been particularly useful because it provides the user with
quick-glance capability for viewing overall exposure conditions.

One of the recommendations for system improvement was the addition of a
capability to expose plants to an ozone concentration which is a
multiple of the ambient ozomne level. This addition to the software has
been made and is now operational.

Other improvements to the software will be added in the areas of system
response and usex inoput.
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PROGRAM LISTING






10

15

30

40

50

70

90

110
130
150
170
180
190
210
230
250
270
2930
310
330
350
370
330
410
430
450
470
490
510
530
540
545
55Q
570
590
610
630
670
690
710
730
750
770
790
g8l0
830
850
870
890
910
930
350
970
990
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*WRITTEN 3-24-86 BY JIM A. MCEVERS
fMODIFIED 4-27-87 BY TERRY L. BOWERS
OPTION BASE 1
COLOR 2,9,12
SYSDRIVES="B:"
DATADRIVES="C: "
ALTRDRIVES=4D:™

*DEFINE ALL HARDWARE I/0 ADDRESSES AND OFFSETS:
DDA ERASES=&H300

DASHBBASES=6H330

PIOL2BASES=8&H340

EXP.GAIN%=10

AMBIENT$=128 ¢AMBIENT OZONE CHANNEL (CHNL 8 * 16 (SHIFT))=128
WNDUPLMT=100!

DLINTRVL=420! *DEFTNE DISK LOGGING INTERVAL IN SECONDS.
PLINTRVL=1800! *DEFINE PRINTER LOGGING INTERVAL IN SECONDS.
CDRVS="C: "

DDRV$="Dz "

EDRVS="Ez "

FDRVS=F 1 ™

BLANKS=""

'DEFINE INPUT CHANNEL ON DASH-8 USED: TO MONITOR LINE VOLTAGE.
PWRCHNL%=7

'ESTABLISH POWER FAIL LEVEL.

POWERFAIL=4.75

'ESTABLISH COMMON CUTPUT WORDS FOR DIGITAL I1/0.
DIM OUTWORD%{Z,3)

'DEFINE LOGICAL TRUE AND FALSE FLAGS.

TRUES$=1

FALSE$=0

BIAS%=1 fFLAG FOR ADDITIVE CONTROL
RATIO%=2 *FLAG FOR PROPORTIONAL CONTROL
*DEFINE SOME COMMON BIT PATTERNS

BITO%=1

BIT1%=2

BIT2%=4

BIT3%~9

BIT5%=32

BIT6%=64

BITT7$=128

BIT8%=256

BIT9%=512

BIT10%=1024

BIT11%=2048

BIT12%=40%6

BIT13%<819%2

BIT14%=16384

BIT15%=~32768!

NBIT1112%=NOT (BIT11% OR BIT12%)

BRITD10%=sHTFF

NBITOL0%=NOT (BITO10%)

*DEFINE ALL DDAO6 DIGITAL CHANNELS AS OUTPUT.
DDAOGABCS=&HS0

‘DEFINE ALL PI012 DIGITAL CHANNELS AS OUTPUT.

1010 PTO12ABC%~&HB0

1030 'DEFINE MASKS USED TO DECODE SAMPLE. TABLE.
1050 DEVICEMASK%=&H400

1070 PORTMASKS=4&H300

1090 CHNLMASK$=g&HFF

1110 ANLMASK%$=&iH1800

1111 "ESTABLISH MAXIMUM ALLOWABLE SETPOINT.
1112 MAXSETPNT=250!

1113 "ESTABLISH SYSTEM SHUTDOWN LIMIT.

1114 SHTDWNLMT=400!

1130 fESTABLISH CONTROLLED POINT AND SETPOINT TABLES.
1150 DIM CONTROLLED%(45)

1170 DIM SETPOINTS (4)

1190 DIM AMBCAN%(4,10)

1210 CPPCT=40.95 fCUTPUT GAIN IN COUNTS PER PERCENT.
1230 SPMASK%$=&H7T

1250 KP{1)=.3

1270 KP(2)=.3

1290 KP(3)=.3

1310 KP(4)=.3

1330 KI(1)=.05

1350 KI{2)~=.05



1370
1390
1410
1430
1450
1470
1490
1510
1530
1550
1570
1590
1610
1630
1640
1650
1670
1680
1685
1690
1710
1720
1722
1724
1725
1726
1730
1750
1770
1790
1810
1830
1850
1870
1890
1910
1930
1950
1970
1990
1993
2010
2020
2030
2035
2040
2050
2070
2090
2110
2130
2135
2150
2170
2190
2210
2230
2250
2260
2270
2290
2310
2330
2350
2370
2390
2410
2430
2450
2470
2490
2510
2530
2550
2570
2590
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KI(3)=.05

KI{4)=.05

KD (1)=0!

KD (2)=0!

KD (3)=0!

KD (4) =0!

SPAN(1)=500!

SPAN (2)=500!

SPAN (3) =500!

SPAN (4)=500!

DIM ERRDIF (4),SPMPV{(4) ,0LDERR{4)

DIM MIN(4),MAX (4),MEDIAN (4)

DIM ACTIVE% (4)

DIM MODE% (4)

DIM SETPNTTYPE (4)

AUTOMODE%=TRUE%

MANUALMODE%=FALSE%

FIRST=TRUE%

SINGLE%=TRUES% CONTROLS TO INDIVIDUAL TREATED CHAMBERS.
DIM STRTTIME (4)

DIM STOPTIME (4)

’ Define day of year for end of each month.

DIM ECPM(12)

EOPM(1)=0 : EOPM(2)=31 : EOPM(3}=59 : EOPM({4)=90 : ECPM(5)=120
EOPM{6)=151 : EQPM(7)=181 : EOPM(8)=212 : EOPM(9}=243 : EOPM(10)=273
EOPM(11)=304 : EOPM{12)=334

‘DEFINE WATCHDOG UPDATING PARAMETERS.

WDTMRCNTL%=&H30

WDLB%=&H8 "DEFINE RESET INTERVAL AS 30 SECONDS,
WDHB%=&H7 r 60PPS*30SEC=1800 (BASE 10) = 708 (BASE 16).
'DEFINE THE DIMENSIQNS OF A FACEPLATE CELL.

CELLWIDTH%=6

CELLHEIGHT %$=4

CONCMASK$-=&HEQ00

DEFINE INPUT SENSITIVITY : PPB/COUNT (0 - 1000 PPR RANGE/409 COUNTS).

PPBPCOUNT=10001!/409!

fESTABLISH THE ANALYZER SAMPLE TABLES.

DIM ANLTBL%(3,45),ANLCNT% (3),ANLPTR% (3)

'ESTABLISH THE CONCENTRATION VALUE TABLE.

DIM VALUE (45) ,MINVAL(45),MAXVAL(45) ,DPCNT (45),03VAR (45),03AYG(45)
SREAD%=FALSE%

DIM DEVICES% (3),PORT% (3),CHANNEL% (3)

DIM CNTRLC3 (4) ARRAY FOR AVERAGEDOZONE IN TREATED CHAMBERS BY CONTRLLR
DIM UPDATES {3)

DIM CNTS%(5) * Array for analyzer spike removal

DIM NEWVALU(45) fNew analyzer reading for disk storage.

DIM FACECOORD% (2, 45) ‘FACEPLATE DISPLAY COORDINATE PAIRS.

DEFINE THE CHAMBER SAMPLE TABLE.

DIM SAMPLE% (45)

DDATS$="_.DAT"

DRIVES$="C:"

DIM TIMSTMP# (45)

'DEFINE FLAG USED TO INITIATE A 12 BIT A/D CONVERSION.
START12BIT%=0

'DEFINE PERIOD OF TIME TO WAIT (IN SECONDS) FOR QZONE MEASUREMENT.
SAMPLEDELAY=95

‘ DEFINE TIME TO WAIT FOR SWEEPING "SPUTNIK".

SWPDELAY=10

DIM SWEEPING(3) *, SWPSTRT

SET DIGITAL I/0 DEVICES PORT DIRECTICN.

OUT DDAOGBASES + &HF, DDAOGABCY

OUT PIO12BASE% + &H3, PIO12ABC%

fANALYZERS.

fESTABLISH THE CHAMBER S5AMPLE TABLE.

'DATA &H8801,&H8802,&H8804,&H8808,4H8810Q, «HB820, sHBB40, £1B8BRO
'DATA &H9901,&H9902,&H9904,&H9908,&H9910,&H9920, §H994C, &H9980
"DATA &H9A01,&HOA02, &sHOA04, &HOA08, &HOA10, &HOA20, &H9A40, &§HOABO
"DATA &H9CO1,&H9C02, &H9C04, &§H9CO8, &HIC10, &H9C20, &H9C40, &HICBO
"DATA &H9D01,&H9D02, &sH9DC4, «HOD08, &HOD10, &HID20, &HID40, &HID8O
"DATA &HOEOQ1l, &H9E02, sHO9EC4, ¢HIEO8, &HIEILD

"CONTROL WORD FOR CHANNEL SAMPLES IS AS FOLLOWS:
FRKKKKKKKRKKRI XK KX XSAMPLE TABLE ENTRY BIT ASSTGNMENTS* %% %k %% k % sk o %k %
’BIT 15 - ACTIVE CHANNEL FLAG, 1=ACTIVE, O=OMIT.

‘BIT 13-14 UNUSED

‘BIT 11-12 OZONE SAMPLE INPUT CHANNEL, I.E.; ANALYZER # (RANGE 0 THRU 3}.

‘BIT 10 - DIGITAL OUTPUT DEVICE: 0=DDAO6, 1=PI024
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2610 'BIT 09-08 ~ PORT: 00=PORT A, 01=PORT B, 10=PORT C.

2630 'BRIT 07-00 - CHANNRL WITHIN THE PORT.

2650 fHExxkkxkxkk*END OF SAMPLE TABLE ENTRY BIT ASSIGNMENTS* ¥k ddxdkkkdkdh sk kx4
26770 'DEFINE CONTROLLED POINT TABLE

2690 DATA &HB00O, &«HB8000, sH8000, «HBO00, £§HB8000, 448000, &«H800C, §H8000

2710 DATA &H8000, &H8000, &H8000, &HE000, 4H8000, §H8000, «HBG(0O, &H8000

27730 DATA &HB0O0O, &H8000, 48000, &HB000, &H8000, 4H8C00, &HBCO0, £H80O0

2750 DATA &HB8000, &H8000, &H8000,&H8000, &H8000, &HB000, «BBL00, &H8000

2770 DATA &HS8000, &H8000, &H80C0, «H8000, sH8000, &H8000, 4HB000, «H8000

2790 DATA &H8000,&H80G00, «HE000, §HB000, §HBC00

2810 FhhkkhrkRRkEXKIXRKE NI RRKK PROGRAM SET—UP SECTION ARKXKKXXKKRKKAK AKX KX KR KRN KK %
2830 CLs

2850 KEY OFF

2870 ‘REDEFINE KEYS, DISPLAY THEM AND THE FLAG PACE.

2890 KEY 1,"START"™

2910 KEY 2, "RESET"

2930 XEY 3,"FACE"

2950 KBY 4,"L0oG"

2970 KEY 5,%STOREY

2990 KEY o, "CONTRL"

3010 KEY 7, "DRIVE"

3030 KEY 8, "ASSIGN"

3050 KEY 9, “"HELP™

3070 KEY 10, "STATSH

3090 XKEY (1) ON

3110 KEY {2) ON

3130 XEY (3) ON

3150 KEY {4) ON

3170 KEY (3) ON

3180 KEY ({6) ON

3210 XEY (7) ON

3230 KEY (8) ON

3250 KEY (9) ON

3270 KEY (10) ON

3290 'DEFINE ROUTING FOR FUNCTION KEYS AS PRESENTLY DEFINED.

3310 ON KEY (1) GOsSUB 20670

3330 ON KEY (2) GOSBUB 20730

3350 ON KEY (3) GOSUB 20850

3370 ON KEY (4) GOSUB 21250

3390 ON KEY (5) GOSUB 21310

3410 ON KEY (6) GO3UB 20990

3430 ON KEY {7) GOsUB 21530

3450 ON KEY (8) GOsSUB 21130 '
3470 ON KEY (9) GOSUB 21730

3490 ON KEY {10) GOSUB 21870

3510 LOCATE 7,1

3530 PRINT; TAR(10);CHRS$(201);STRINGS(59,205) ;CHRS (187)

3550 FOR LOOP%=1 TO 10

3570 PRINT; TAB(10);CHRS$(186);TAR(70) ;CHRS (186)

3590 NEXT LOOP%

3610 PRINT;TAB(10);CHR${200);5TRINGS(59,205);CHRS5(188)

3630 KEY ON

3650 LOCATE 9,20

3670 PRINT "Ozone Fileld Studies Data Acquisition™

3690 LOCATE 11,38

3710 PRINT "and®

3730 LOCATE 13,25

3750 PRINT "Contrel Systen®

3770 LOCATE 15,25

3790 PRINT "Version: 2.1¢

3810 LOCATE 16,25

3830 PRINT "Written: April 27,1987"

3450 *DISPLAY THE FLAG PAGE FOR A REASONABLE PERIOD OF TIME, THEN PROCEED.
3470 TODO=TIMER

3890 TOD1=TIMER

3910 IF TORO > TCD1 GOTO 3870

3930 ¢ (TOD1 -~ TODO) < 3! GOTO 3890

3950 CLS

3970 DEFINE "CELLS-LOCATIONS" FOR THE DATA ON THE FACEPLATE DISPLAY SCREEN
3990 ENTRY%=0

4010 FOR ROW%=1 TO 5
4030 FOR COLM%=1 TO ¢
4050 ENTRY%=FENTRY%+1
4070 FACECCORD% (1,ENTRY%
4090 FACECOORDSY (2, ENTRYS
4110 NEXT COLM%

1 + (ROWS - 1) * CELLHEIGHT%
1 + (COLM% - 1) * CELLWIDTH%

)
)



4130
4150
4170
4190
4210
4230
4250
4270
4290
4310
433C
4350
4370
4380
4385
4390
4410
4430
4450
4470
4490
4510
4530
4550
4570
4590
4610
4630
4650
4670
4690
4710
4730
4750
4770
4790
481¢C
483C
4850
4870
4890
4910
4930
4950
4970
4990
5010
5030
5050
5070
5090
5110
5130
5150
5170
5190
5210
5230
5250
5270
5290
5310
5330
5350
5370C
5390
5410
5430
5450
5470
5490
5510
5530
5550
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NEXT ROWS

" CONSTRUCT SCAN TABLES ORGANIZED BY ANALYZER.

GCSUB 5270

fCHECK FOR AUTO-RESTART EROM POWERFALL.

GOSUB 715C

’********!*********END Of‘ PROGRAM S‘E’]"_UP SECTION*******i‘k‘k**ﬂ****!*
’Y****X****X*******OVERALL PROGRAM ‘-Ij):‘ Lopn SECI‘ION******k****‘k******
'PROGRAM TDLE LOOP, ALWAYS COME BACK TC HERE TO SEE WHAT TO DO NEXT.
‘DISPLAY TIME OF DAY IN THE UPPER R FAND CORNER OF SCREEN.

LOCATE 1,73

PRINT TIM=ZS

LOCATE 1,1

FRINT DATES

' Go to Julian Calendar routine.

GOosuUB 22910

*GO TO POWER FAIL CHECKING RQUTINE,. #»aY NOT COME BACK.

*GOSUB 6630

*UPDATE THE WATCHDOG TO KEEP IT FROX TIHING OUT.

IF RUNNING% THEN GOSUB 19390
"CHECK FOR NEW FUNCTIONS AS A RESUL™ ¢
‘DETERMINE 72 DATA ACQUISITION AND NG
IF STARTS$ = TRUE% THEN GOSUB 955C

"IF ENABLED, GO SELECT THEE NEXT CHAwIu.{:) T[0O BE PROCESSED.
I¥ SELECT% = TRUE% THEN GOSUB 5970

JNCTION KEY BEING PRESSED.
'L IS TO BE STARTED.

1IF ENABLED, GO SEE I1IF THE SELECTED TwriuvT3 ARE READY TO BE READ YET.
IF ACQUIRE% = TRUE% THEN GOSUB 7430
'IF ENABLED, GO SEF IF THE CONTROL Uy @03 NEED TOC BE UPDATED.

IF CONTROL$ = TRUE% THEN GOSUB 871C
*DETERMINE IF THEZ FACEPLATE DISPLAY .9
IF FACEPLATES = TRUE% THEN GOSUB 12%%(
*DETERMINE [F THE CLEAR SCREEN/RESE:
IF CLRSCRN% = TRUE$% [HEN GOSUB 1471
*DETERMINE IF PRINTER LOGGING IS ACY Vi..

IF PLOGY% = TRUE® THEN GOSUB 10590 LUNUB 11030
'DETERMINE IF DISK STORAGE TS ACTI
IF STORE$ = TRUE% TEEN GOSUB 11390 5 GUSUB 11190

'SEE IF CHANNEL ASSIGNMENT OPTION 1& ACTIVE.

I¥ ASSIGNS = TRUE% THEN GOSUR 15050

'SEE IF UPDATE CF SCAN TABLES IS REQUIREL.

If UPDATETBL% = TRUE% THEN GOSUB 5750

*SEE If SETPOINTS ARR TO BE MODIFTRD.

IF SETPOINTS = TRUE% THEN GOSUR 17950

*SEE IF PROGRAM IS TO STOP EXECUTICHN.

IF STOPPROGSY = IRUE% THEN GCSUB 10190

*SEE IF DISK DRIVE ASSIGNMENDTS ARE TO BE CHANGED.

IF DRVSFL% THEN GOSUB 12150

"SEE IF STATISTICS ARE SUPPOSED TO BE PRINTED.

IF STATS% = TRUE% THEN GOSUB 22100

*SEE IF HELP IS BEING REQUESTED.

IF HELP% THEN GOSUB 1995C

*UPDATE THE STATUS LINE.

GOSUB 19850

*CHECK FOR MIDNIGHT ROLLOVER PARAMETER RESET.

GOSUB 19530

GOTQ 4270 *GO BACK TO THE BEGINNING OF THE IDLE LOOP.
txxxkxKxKKKXNKX*END OF OVERALL PROGRAM "IDLE-LOCP" SECTION*** %%k ks xkkkx
£ xxxxxk ¥ X xCONSTRUCT SCANNING TABLES ORGANIZED BY ANALYZER # ***%xkkkxxxw
* CONSTRUCT TABLES FOR CONCURRENT SAMPLING FROM ANALYZERS.

*ENTRY PCINT

FOR ANLYZR%=1 TO 3

ANLCNT% (ANLYZR%) =0

NEXT ANLYZR%

ON ERROR GOTO 0

OPEN SYSDRIVES$+"SAMPLE.TRL" FOR INPUT AS #1

CPEN SYSDRIVES+"CONTROLD.TBL® FOR INPUT AS #2

FOR ENTRY% = 1 TO 45

INPUT #1,SAMPLE® (ENTRY$)

INPUT #2, CONTROLLEDS% (ENTRY$%)

NEXT ENTRY$

CLOSE #1

CLOSE #2

OPEN SYSDRIVES$+"SETPOINT.TBL"™ FOR INPUT AS #1

FOR CNTL%= 1 TO 4

INPUT #1,SETPOINTS (CNTL%),MODES (CNTL3),CNTLOUT (CNTL%) , AMBCAN% (CNTL%, 1)
,AMBCAN% (CNTL%, 2) , AMBCAN% (CNTL$%, 3) , AMBCAN% (CNTL%, 4),

AMBCANS (CNTL%, 5) , AMBCAN% (CNTL%, 6) , AMBCANS (CNTL%, 7) , AMBCAN% (CNTL$, 8)

, AMBCANS (CNTL%, 9) , AMBCANS (CNTL%, 10) , SETPNTTYPE (CNTL%)

TIVE.
GOSUB 14590
1S ACTIVE.
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5570 ACTIVES® (CNTL$%)=FALSE%

5590 NEXT CNTL%

5610 CLOSE #1

5630 FOR ENTRY3%=1 TO 45

5650 IF SAMPLE% (ENTRY%) > 0 GOTO 5870

5670 ANLYZR%= (SAMPLE% (ENTRY%) AND ANLMASK%)/2048

5690 IF (BANLYZR% < 1) OR (ANLYZR% > 3) GOTO 5830

5710 ANLCNT$% (ANLYZR%)=ANLCNTS% (ANLYZR%) +1

5730 ANLTBL$% (ANLYZR%, ANLCNT% (ANLYZR%) ) =ENTRY%

5750 IF ANLCNT%(l) > ANLMAX% THEN ANLMAXS% ANLCNT% (1)

5770 IF ANLCNT%({2) > ANLMAX% THEN ANLMAX% ANLCNT%(2)

5790 IF ANLCNT%(3) > ANLMAX% THEN ANLMAX% ANLCNTS (3)

5810 GOTO 5870

5830 PRINT “INVALID ANALYZER VALUE = ",ANLYZR%, "ENTRY #",ENTRY%

5850 PRINT "PROGRAM TERMINATED":END

5870 NEXT ENTRY%

5890 UPDATETBL%=FALSE}

5910 RETURN

5930 ’*kkk KAk ¥ XX XXXEND OF SCANING TABLE CONSTRUCTION SECTIONY %k %ikkkxkikk k%

EQEQ raskkkkakhdkxkxx*xkx*¥SAMPLE LINE SELECTION SECTTIONX® %k kk &k kkkhk Rk kkk ok

5970 'ENTRY POINT

5975 IF FIRST=TRUE% GOTO 5986

5980 FOR SWPCK=1 TO 3

5982 IF SWEEPING (SWPCK)=TRUE% GOTO 6390

5984 NEXT SWPCK

5986 FIRST=FALSES%

5990 CPOINT%=CPOINTS%+1

6010 IF CPOINT% <= ANLMAX% THEN GOTO 6030

6020 FOR ANLYZR%=1 TO 3

6022 ANLPTRS% (ANLYZR%) =0

6024 NEXT ANLYZR%

6026 CPOINTS$=1

6030 FOR ANLYZR%=1 TO 3

6050 ANLRUNGS (ANLYZR%)=FALSE$%

6070 IF ANLPTRS% (ANLYZR%) => ANLCNTS% (ANLYZR$%) THEN GOTO €370

6090 ANLPTRS% (ANLY2R%)=ANLPTR% (ANLYZR%) +1

6110 POINTER%=ANLPTR% (ANLYZR%)

6130 DEVICES (ANLY2R%)=(SAMPLEY (ANLTBL% (ANLYZR%,POINTER%)) AND DEVICEMASKS) /1024

6150 PORT% (ANLYZR%)=(SAMPLES (ANLTBL% (ANLYZR%,POINTER%)) AND PORTMASKS) /256

6170 CHANNELY (ANLYZR$)=SAMPLE% (ANLTBL% (ANLYZR%,POINTERS)) AND CHNLMASK$%

6190 ‘LOCATE 2+ANLYZR%,1:PRINT CHANNEL% (ANLYZR%), CPOINT%,ANLYZR% " DEBUG

6210 *"CR" THE NEW CHANNEL INTO THE COMMON OUTPUT WORD FOR DEVICE/PORT.

6230 QUTWORDS% (DEVICE% (ANLYZR%)+1, PORTS (ANLYZR%) +1) = (OUTWORDSY (DEVICES (ANLYZR$%) +1,
PORT% (ANLYZR%)+1) OR CHANNZL% (ANLYZRS$)} .

6250 IF DEVICES% (ANLYZR%) = 0 THEN OUTBASE$=DDACEBASE%+&HC

6270 IF DEVICES% (ANLYZR%) = 1 THEN OUTBASE$=PIO12BASE%

6290 OUT OUTBASE$+PORTS(ANLYZR%), OUTWORDS% (DEVICES$ (ANLYZR%)+1, PORT%(ANLYZR%)41)

6330 ANLSTRT{ANLYZR%)=TIMER

6350 ANLRUNG#% (ANLYZR%) =TRUE%

6370 NEXT ANLYZR%

6390 ACQUIRE%=TRUE%

6410 SELECT%=FALSES%

€430 GOTO 6570

6450 ‘SELECT%=TRUE%

6470 *ACQUIRE%=FALSES$

6490 *FOR ANLYZR%=1 TO 3

6510 "ANLPTRS% (ANLYZR%) =0

6530 ‘NEXT ANLYZR%

6550 "CPOINT%=0

6570 RETURN

6500 fr*X*xxkrkkk*kx XXk NX*END OF SAMPLE LINE SELECTION SECTIONXX***kx¥dkkskxkkkik

GG1L0 THRAXKIAXAkAXKK XXX XA XX*XPOWER FATIL DETECTION SECTION****.*******************

6630 ‘YCHECK LINE VOLTAGE TO SEE IF POWER FAIL HAS OCCURED.

6650 OUT DASHBBASE%+2, PWRCHNL%

6670 OUT DASHBBASE%+1, START1ZBITS

6690 EOC%=INP (DASHBBASE%$+2) AND &HS80

6710 IF EOCY = 1 GOTO 6690

6730 LO%=INP (DASHBBASES)

6750 HI%=INP (DASHBBASE$+1)

6770 COUNTS%=HI% * 16 + LO% /16

6790 PWRLVL={COUNTS%*10/4096)~-5!

6810 *PRINT “POWERLEVEL=",PWRLVL,COUNTS% ! DEBUG

6830 IF PWRLVL > POWERFAIL GOTO 7090

6850 'INDICATIONS ARE THAT LINE POWER HAS FAILED ,CLOSE UP SHOP.

6870 PRINT "POWER FAIL DETECTED, FILES BEING CLOSED."

6890 ‘PLACE ANY POWER FAIL CODE HERE!f![I!!!

6910 IF DATAFILE% = FALSE% THEN GOTO 6950

I



6930
6950
6970
6990
7010
7030
7050
7070
7090
7110
7130
7150
7170
7190
7210
7230
7250
7270
7290
7310
7330
7350
7370
7390
7410
7430
7450
7460
7470
7490
7510
7530
7550
7570
7590
7610
7630
7635

7640
7650
7670
7690
7710
7730
7750
7770
7780
7782
7784
7186
7790
7792
7794
7796
7798
7800
7802
7804
7806
7808
7810
7830
7850
7855
7856

7857
7858
7860
1862
7864
7866
7870
7872
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CLOSE #2

DATAFILES = FALSES

*SAVE KEY INDICATORS TO RESTORE SYSTEMS ON POWER UP.
OPEN SYSDRIVES$+"PWRFAIL.FIL" FOR OUTPUT AS #2

WRITE #2,START%,PROFILES, FACEPLATE%,ASSIGN%, PLOGY, STORES
CLOSE #2

SYSTEM

END

RETURN

FTRAKK IRk KKAK XKk KKK KETND OF POWER FAIL DETECTION SECTION**************t****
PAXHXF KKK KKK XAUTO-RESTART (AFTER POWERFAIL] SECTTON® ¥ ¥ % %% %%k k¥ XK ¥k k% %%
*ENTRY POINT

ON ERROR GOTO 7290

OPEN SYSDRIVES+"PWRFAIL.FIL" FOR INPUT AS #2

INPUT #2,STARTS,PROFILES, FACEPLATES, ASSIGNS, PLOGS, STORE$S
CLOSE #2

KILL SYSDRIVES$+"PWRFAIL.FIL"

GOTO 7350

1IF ERR = 53 THEN GOTO 7330

LPRINT "AUTO-RESTART FILE ERROR:",ERR, *TIME=", TIMES
RESUME 7350

ON ERROR GOTO 0

RETURY

’********************END OF AUTO-RESTART SECTION***************A’*ki\"k'k'k*t
’******7(**************ANALYZER INPUT SECTION****************************
*ENTRY POINT

FOR ANLYZR$=1 TO 3

IF SWEEPING (ANLYZR%) =TRUES GOTO 8230

IF ANLRUNG% (ANLYZR%) = FALSE$ [HEN GOTO 8310

TOD=TIMER

’TEST FOR MIDNIGHT ROLL-OVER.

TF ANLSTRT (ANLYZR%) > TOD THEN TOD=TOD+864G0!
ELAPSED=TOD-ANLSTRT (ANLYZR$)

IF ELAPSED < SAMPLEDELAY GOTO 8310

*READ THE OZONE CONCENTRATION VALUE.

ANTCHNL%= (ANLYZR%+4) ¥16

OUT DASHBBASES + 2, ANLCHNLS

*READ CHAMBER 5 TIMES , DISCARD HI & LO READINGS , AVERAGE 3 REMAINING
{(i.e. MIDDLE 3).

FOR READING= 1 TO b5

QUT DASHBBASES$+1, START12BITS

*WAIT FOR THE CONVERSION TU COMPLETE.

EOC%=TNP (DASHBBASE$+2) AND sH80

IF EOC% GOTO 7690

"READ THE ACTUAL VALUE AND CONVERT TO PPM 03.

LO%=INP (DASHBRASES)

HI%=INP (DASH8BASE%+1)

XTHEN=TIMER

NOW=TIMER

IF (NOW-XTHEN) < 0! GOTO 7780

IF (NOW-XTHEN) < .05 GOTO 7782

COUNTS$=EI% * 16 + LO% / 16

CNTS4% (READING) =COUNTS%

NEXT READING

FOR SCRT= 1 TO 5=

FOR ORDER=1 TO 5

IF CNTS$ (ORDER) < CNTS% (SORT) GCTO 7804

TEMP=CNTS% (SORT) : CNTS%{SORT)=CNTS% (ORDER) : CNTS$% (ORDER)=TEMP
NEXT ORDER

NEXT SORT

COUNTS%={CNTS% (2) + CNTS%(3) + CNTS%(4))/3
PPBO3-PPBPCOUNT* (COUNTS%-2048) /EXP.GAIN%

*DEPOSIT VALUE IN DATA ARRAY.
POINTFR$=ANTLTBL% (ANLYZR%, ANLPTR% (ANLYZR%))

IF PPBO3 < SHTDWHLMT GOTO 7870

IF SREAD$=TRUE% THEN LOCATE 23,10:PRINT "SHUTDOWN DUE TO #",POINTER%,
"O3=";PPBO3 ; “AT " ; TIMES : STOPPROG%=TRUE%
SREAD$=TRUES

XTHEN=TIMER

NOW--TTMER

IF (NOW - XTHEN) < O! GOTO 7858

IF (NCW - XTHEN) < 45! GOTO 7860

GOTO 7640

IF PPRO3 > 0! THEN VALUE (POINTER%) =PPBO3

TMCK=TTMER



7873

7875
1876
78717
7890
7910
7920
7922

7924

7928
7930
7950
7970
7990
8010
8011
8030
8050

8070
8090
8110
8130
8150
8160
8170
8190
8200
8210
8220
8230
8250
8270
8280
8290
8300
8310
8330
8350
8370
8390
8410
8430
8450
8470
8490
8510
8530
8550
85740
8590
8610
8630
8650
8670
8690
8710
8730
8750
8770
8780
8790
8810
8830
8850
8870
8890
8910
8930
8950
8970
8990
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IF DATECK > TIMER THEN TIMSTMP# (POINTER%) = (JULDATE + 1) ,

ELSE TIMSTMP# (POINTER%) =JULDATE
IF PPBO3 > 0! THEN TIMSTMP# (POINTEKY%)=TIMSTMP# (POINTER%) + TIMER/{60*60*24}
IF TMCK > TIMER THEN GOTO 7872
IF PPRO3 > 0! THEN NEWVALU (POINTER%)=TRUES%
IF VALUE(POINTER%) > MAXVAL(POINTER%) THEN MAXVAL (POINTER%)=VALUE (POINTER%)
IF VALUE(POINTER%) < MINVAL(POINTER%) THEN MINVAL(POINTER%)=VALUE (POINTERS%)
DPCNT (POINTER%) =DPCNT (POINTER%) +1 -
O3VAR (POINTERS) = (DPCNT {POINTER%) ~1) * O3VAR(POINTER$)/DPCNT {(POINTER%)

+ (OBAVG(POINTER%)—VALUE(POINTER%))AZ * {DPCNT (POINTERS%)-1) /DPCNT (PCINTER%) "2
03AVG {POINTER%) = (DPCNT (POINTERS) ~1) * O3AVG(POINTER%)/DPCNT (POINTER%)

+ VALUE (POINTER%) /DPCNT (POINTERS)
SREAD%$=PALSES
UPDATES (ANLYZR%) =POINTER% ‘
fIF POINT IS A CONTROLLED POINT, SET THE CONTROLLER ACTIVE.
IF CONTROLLED% (POINTER%)=> 0 GOTO 8030
CONTROLLER$=CONTROLLED% (POINTER%) AND SPMASK%
ACTIVES (CONTROLLERS) =TRUE%
CONTRLPNT$% (CONTROLLER%) =POINTER%
‘CLEAR THE CHANNEL AND PROCEED TO 'THE NEXT ONE.
CUTWORDS (DEVICE% (ANLYZR%)+1, PORT% (ANLYZRS$) +1) =OUTWORDS% (DEVICES (ANLYZR%) +1,
PORT% (ANLYZR%) +1). AND (NOT (CHANNEL% (ANLYZR%)))
IF DEVICE% (ANLYZR%) = 0 THEN OUTBASE%=DDAC6BASE%+&HC
IF DEVICES (ANLYZR%) = 1 THEN OUTBASE%=PIOL2BASE%
7OUT OUTBASE$+PORTS (ANLYZR%), OUTWORD% {DEVICES$ (ANLYZR%)+1,PORT% (ANLYZR%) +1)
ANLRUNG%Y (ANLYZR%) =FALSEY
SWEEF THE "SPUTNIK" BETWEEN CHANNELS.
SWEEPING (ANLYZR%) =TRUES$
OUTWORDS (2, 2) =OUTWORD% (2,2) AND (NOT (2" (4+ANLYZR%)))
OUT PIO1ZBASES$+1, OUTWORD%(2,2)
OUT QUTBASES+FORTS (ANLYZR%), OUTWORD% (DEVICES% (ANLYZRY¥) +1,PORT% {ANLYZR%) +1)
SWPSTRT=TIMER
FIRST=TRUE%
TOD=TIMER
IF (TOD-SWPSTRT) < O! THEN GOTO 8210
IF (TOD-SWPSTRT) < SWPDELAY THEN GOTO 8310
OUTWORD% (2, 2) =OUTWORD% (2,2) OR (2" (4+ANLYZRS%))
OUT PIOL2BA3E%+1l, OUTWORD%(2,2)
SWEFPING (ANLYZR%) =FALSE%
NEXT ANLYZR%
‘read the ambient ozone level.
OUT DASHBBASES$+2, AMBIENT%
OUT DASH8BASE%+1l, START1I2BITS
EQC%=INP (DASHBBASE%+2) AND &H80
IF ECC% GOTO 8390
LO%=INP (DASHBBASES%)
HI%=INP (DASH8BASE%+1)
COUNTS%=HI%$*16+1.0%/16
NEWAMBO3=PPBPCOUNT* (COUNTS%-2048) /EXP.GAIN%
IF NEWAMBO3 > 0! THEN AMBIENTO3=NEWAMBO3
FOR ANLYZR%=1 TO 3 YSEE IF THERE ARE ANY ANALYZERS RUNNING.
IF ANLRUNGS (ANLYZR%) = TRUE% THEN GOTO 8650
NEXT ANLYZR$%
SELECT%=TRUE%
ACQUIRE$=FALSE%
CONTROL%=TRUE%
RETURN
FRK KK AKX K KK KK KAAKAKXKXEND OF ANALYZER INPUT SECTION * Xk %ok 4% %k %% ko ks ok dk e ko
l********************CONTROL & OUTPUT SECTION****************x*******‘x**
‘ENTRY POINT
FOR CONTROLLER%=1 TO 4
IF ACTIVE% (CONTROLLER%)=FALSE% GOTO 8790
MAX (CONTROLLER%)=~10000!
MIN (CONTROLLER%)=10000!
NEXT CONTROLLER%
FOR POINTER%=1 TO 45
IF SAMPLE% (POINTERS) > 0 GOTO 8970
IF CONTROLLED#% (POINTER%} => 0 GOTO 8970
CONTROLLER%=CONTROLLED% (POINTER%) AND SPMASK%
IF VALUE (POINTER%) = 0! GOTQ 8970
IF MAX (CONTROLLER%) < VALUE (POINTER%) THEN MAX (CONTROLLER%)=VALUE (POINTER%)
IF MIN (CONTROLLER%) > VALUE (POINTER%) THEN MIN(CONTROLLER%)=VALUE (POINTER%)
MEDIAN (CONTROLLER%) =MIN (CONTROLLER%) + (MAX (CONTROLLER%) -MIN (CONTROLLERS%) ) /2!
NEXT POINTER%
FOR CONTROLLER%=1 TO 4



3010
9030
9032
3034
9036
9038
9039
9040
9042
9044
9046
9047
9048
9043
9050
3070
3090
9110
9115
9130
9150
9170
9190

9192
9194
9198
9199
9200
9201
9203
9205
9207

9209
9211

9230
9231
9232

9250
9270
9290

9292
9294
9296
9298
9300
9302

9304
9310
9330
9350
9370
9390
9410
9430
9435
9450
9470
9490
9510
9530
9550
9570
9590
9610
9630
9640
9650
9670
9690
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IF MODE$ (CONTROLLER%) = MANUATMCDES THEN GOTO 9350

IF ACTIVES% (CONTROLLERS%) = FALSE$ THEN GOTO 9450

CNTRLSUM=0!

CNTRLCNT%=0

FOR LOOP%=1 TO 45

IF CONTROLLED% (LOOP%)=>0 GOTO 9046

IF (CONTROLLER%<> (CONTROLLED% (1.OOP%) AND SPMASK%)) GOTO 9046

IF VALUE (LLOOP%)<=0! GOTO 9046

CNTRLSUM=CNTRLSUM + VALUE (LOQOP%)

CNTRLCNT$=CNTRLCNT%+1

NEXT LOOP%

*LPRINT "COUNT=" , CNTRLCNT$%

IF CNTRLCNT%<>0 THEN CNTRLO3 (CONTROLLER%)=CNTRLSUM/CNTRLCNT% ELSE GOTO 9450
" LPRINT "“OZONE AVG=" , CNTRLO3{CCONTROLLER%) , "CONTROLLER #" , CONTROLLERS%
TEMPAMB=0!

AMBCOUNT%=0

FOR LOCP%=1 TO 10

IF AMBCAN% (CONTROLLER%,LOOP%) = 0 THEN GOTO 9190

IF VALUE (AMBCAN% (CONTROLLER%,LOOP%)) = 0 GOTO 9170
TEMPAMB-TEMPAMB+VALUE (AMBCAN% (CONTROLLER%, LOOP%) )

AMBCOUNT%=AMBCOUNTS%+1

NEXT LOOP$%

IF AMBCOUNT% <> O THEN AMBOZONE (CONTROLLER%)=TEMPAMB/AMBCOUNT% ELSE AMBOZONE
{CONTRCLLERS%) =AMBIENTO3

IF VALUE (CONTRLPNT% (CONTROLLER%)) <= 0! GOTO 9435

IF SETPNTTYPE (CONTROLLER%)=RBIAS% GOTO 9200

SETPNT {CONTROLLER%) =SETPOINTS (CONTROLLER%) *AMBOZONE (CONTROLLER%)

GOTO 9201

SETPNT (CONTROLLER%) =SETPOINTS (CONTROLLER%) +AMBOZONE (CONTROLLER%)

IF SETPNT (CONTROLLER%) > MAXSETPNT THEN SETPNT (CONTROLLER%) =MAXSETPNT
GOSUB 22500 ' Control Evaluation

IF SINGLE%=TRUE% GOTO 9211

SPMPV (CONTROLLER%) =SETPNT (CONTROLLER%) -CNTRLO3 (CONTROLLER%) ! CONTOLS TO AVERAGE OF
TREATED CHAMBERS

GOTO 9230

SPMPV {(CONTROLLER%) =SETPNT (CONTROLLER%) ~VALUE (CONTRLPNT% (CONTROLLER%) )
fCONTROLS TO INDIVIDUAL TREATED CHAMBERS

IF KI{CONTROLLER%) =< 0! THEN GOTO 9250

ERRSUM (CONTROLLER%) =ERRSUM {(CONTROLLER%) +SPMPV (CONTROLLER$)

IF ABS (ERRSUM (CONTROT LER%)) > WNDUPLMT THEN ERRSUM (CONTROLLER%) =WNDUPLMT*SGN
(ERRSUM (CONTROLLER%) )

ERRDIF {CONTROLLER%) =SPMPV (CONTROLLER%) -OLDERR (CONTROLLER%)

OLDERR (CONTROLLER%) =SPMPV (CONTROLLER%)

CNTLOUT (CONTROLLER%) =CNTLOUT (CONTROLLER%) + {KP (CONTROLLER%) *SPMPV (CONTROLLER%} +
(KI (CONTRCLLER$%) *ERRSUM (CONTROLLERS%) ) )

IF CONTROLLER%=1 GOTC 9310

IF CONTROLLER%=2 THEN CNT$="02"

IF CONTRCLLER%=3 THEN CNT4$="03"

IF CONTROLLER%=4 THEN CNT$="04"

CPEN DATADRIVES + "CNTRLR."™ + CNTS$ FOR APPEND AS #1

PRTINT #1. USING " ####.44%48, ##4, #%, ###.4"; TIMSTMP# (CONTRLPNT% (CONTROLLER%)),
CNTLOUT(CONTROLLER%),CONTRLPNT%(CONTROLLER%), CNTRUCK {CONTROLLERS%)

CLOSE #1

IF CNTLOUT (CONTROLLER%) < 5! THEN CNTLOUT (CONTROLLER%)=5!

IF CNTLOUT {CONTROLLER%) > 95! THEN CNTLOUT (CONTROLLER%)=95!

DAQUTS (CONTROLLER%) =CNTLOUT (CONTROLLER%) *CPPCT

DAH%=INT (DAQUT% (CONTROLLER%) /256)

DAL%=DAQUT% (CONTROLLER%) -DAH%*256

OUT DDAOG6BASES$+2* (CONTROLLER%-1), DAL%

QUT DDAO6BASE%+1+2* (CONTROLLER%-1), DAH%

ACTIVES (CONTROLLERS%) =FALSE%

NEXT CONTRCLLER%

CONTROL%=FALSE%

RETURN

l***********i**k**‘k*END OE‘ CONTROL & OU[‘PUT SECTION********A’************
’*******t****‘kINITIATE DATA ACQUISITION AND CONTROL***i*****‘k********‘k
START%=FALSE%

SELECT%=TRUE%

ACQUIRE%=FALSE%

CONTROL%=TRUE%

RUNNING%=TRUE%

STORE%=TRUE%

CPOINT%=0

SDATES$=DATES

STIMES=TIMES



)

9710 FOR LOOP%=1 7O 45

9730 MINVAL(LOOPS) =10000!

9750 MAKXVAL (LOOP%) =-1DGNO!

2770 NEXT LOOPS

5790 FOR AMLYEZRE=1L T0 3

9310 ANLPTR® (ANLYZRE) =0

9830 NZKT ANLYZRY

2850 RIVES+TSETPOINT, TRL® FOR INPUT AS #1

9870 FOR CNTLE= 1 TO 4

9890 INPUT #1.SETPOINTS [CNTLY), MODEY {IHTLE) , CNTLOUT (CNTL%) , AMBCANS (CNTLY, 1), AMBCANA
(CHTLE, 2) , AMBCARS (UNTL%, 3}, AMARCAN% (CNTLE, 4) , AMBCANS (CNTL%, 3) , AMBCANY (CNTL%, 5) ,
AMBCANS (CHTLY, 7) , AMBCANS (CNTLS, 8) , AMBCANS (CNTLE, 9) , AMBCANS (CNTLE, 10), SETENTTYPE (CNTLY)
MIN (CHTLE) =10000!

MAX'”NTH%)
CEMAX (O}
CRUTHN { . ;
ERRSUV{FHm Ay =01
WEXT CHTLS

Bl

oS

[OF
FOR F 7O 2:0U7 SEHFLOOPE, O:NEXT LOOPS%
FOR If)n)i“? TO 32007 uW‘uJ GRASKEI+FLREY OW’% Uy NEAT LOUP%
1 005G ouT g L, &HEC

100770 ?m’fwwm%lz,z; 0OR &HED
106840
1H104 ) 2 55 TUREN GOTO 12070
ON Kh” {1i MD*WW 214490

RETURN
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KEY 1
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21310
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THEN GOTO 109340

AND (PLTINME C 7200)) GOTO 10930
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}?LTT?" 2 M

IF PLTIME 'I, h:J PLYT
PRIWT TAT FIME S
1 ‘710 PFOROLPOTHL
10740

PLUIME-3640D1

a

1081 i r i TEEELE, T ‘. ALUE(LPS) , VALIIE (LP %+ 1) , VALUR (LPS+2) , VALUE (IP%+3) , VALUR {LP%+4) ,
VALUE {LP %+ 3) . VALUEA{LP%46)  VALUE(LP%+ /) . VALUE (LP%+8)

KT LPOINTH

10830

10850 LPRINT STPOTNTY, BAMBIENUTY, "MINIMUN™, "MEDIAN®, "MAX IMUMY
10870 FOR CONTROL
10820 S {CONTROLLERY%)  AMBOZONE (CONTROLLERS) , MIN (CONTROLLERY) ,

ITROLLERSY)



10910
10930
10950
10970
10990
11010
11030
11050
1107¢
11090
11110
11130
11150
11170
11190
11210
11230
11250
11270
11290
11310
11330
11350
11370
11390
114190
11450
11550
11570
11630
11640
11650

11670
11675
11680
11690
11700
11710
11720
11730
11740
11750
11760
11770
11790
11810
11830
11850
11870
11890
11910
1183¢C
11950
11970
11990
12010
12030
12050
12070
12090
12110
12130
1215C
12170
12190
12210
12230
12250
12270
12290
12310
12330
12350
12370
12390
12410

NEXT CONTROLLER%

RETURN

IF (ERR=27) OR (ERR=24) OR (ERR=25} THEN LOCATE 23, 9:PRINT “PRINTER FAULT:",ERR
PLOGH=FALSE%

RESUME 10930

FRikxkkkkxxkkxrkxx**NTSABLE PRINTER LOGGING SECTTON Y *kxkkdkkkkxhkx kX kkkxkkx
TENTRY POINT

KEY 4, "LOG"™

ON KEY (4) GQOSUB 21250

PLTIME=0!

RETURN

Pkxkk XXXk xk k% *XEND OF DISABLE PRINTER LOGGING SECTIQN***XXX*Xkkkxxkakkxkxx
FkrkkFkkokkxkkwkxxkkx *NORMAL DATAFILE CLOSING SECTION*************‘k*********
'DISK DATA STORAGE FILE CLOSING.

fentry point

DULTIME=0!

*IF DATAFILE% = FALSE% THEN GOTO 11330

‘CLOSE #2

'DATAFILE%=FALSES%

KEY 5, "STORE™

ON KEY (5) GOsSUB 21310

RETURN

Fkkk XKk XXXk ****¥END OF NORMAL DATAFILE CLOSING SECTIONXX**kdkskkxikkdkxxxkx
PhkAkKkFhHk Kk ANk kK kx*¥*¥*kDTSK DATA STORAGE SECTION*'ki’***************‘k****k******
fENTRY POINT

PDLTIME=TIMER

ON ERROR GOTO 11830

KEY 5,"NOSTORE"

ON KEY {5) GOSUB 21430

I¥ PDLTIME < DLTIME THEN GOTO 11790

IF ({(PDLTIME > 85200!) AND (DLTIME < 1200}) GOTO 11790

DLTIME = PDLTIME+DLINTRVL

IF DLTIME > 86400! THEN DLTIME=DLTIME-86400!

DISK DATA STORAGE BY CHAMBER NUMBER FILES

FOR CHAMBER= 1 TO 45

IF NEWVALU (CHAMBER) =FALSE% GOTO 11770

TENS = F'IX(CHAMBER/10) + 48

UNITS = (CHAMBER - (FIX(CHAMBER/10)*10)) + 48

PNTS$ = CHRS${TENS) + CHRS$(UNITS)

OPEN DATADRIVES + "CHAMBER." + PNT$ FOR APPEND AS #2

PRINT #2, USING “###4. 88444, ##4.#4"; TIMSTMP# (CHAMBER) , VALUE (CHAMBER)
NEWVALU (CHAMBER) = FALSES

CLOSE #2

NEXT CHAMBER

ON ERROR GOTO 0O

RETURN

IF ERR <> 61 AND ERR <> 67 THEN GOTGC 11950
TEMPDRIVE$=DATADRIVES

DATADRIVES=ALTRDRIVES

ALTRDRIVES =TEMPDRIVES

' DATAFILE$=FALSES$

RESUME. 11790

IF ERR <> 58 THEN GOTO 12010

' DATAFILES=FALSE%

RESUME 11790

IF ERR <> 68 THEN GOTO 12050

STORE%=FAI.SE$%

PRINT “DISK ERROR, ERROR=",ERR

PRINT "DATA FILE=",DATAFILES

RESUME 11790

I*****t******i*****END OF DISK DATA STORAGE SECT“[ON % g d vk Xk Ak ok ok K ok kK kK Kk ok ok %
’*******ﬂk.‘.i*r*****Dls}( DRIVE ASSIGNMEN'I SECTION_*ix**k****************
"ENTRY POINT

CLS

LOCATE 3,1

PRINT “CURRENT DATA DRIVE 1S: ",DATADRIVES

LOCATE 4,1

PRINT "ALTERNATE DATA DRIVE IS: ",ALTRDRIVES

LOCATE 5,1

PRINT SPACES (80) :LOCATE 5,1

INPUT "DO YOU WANT TO CHANGE DRIVE ASSIGNMENTS? [Y/WN]: “,YNRES$
IF YNRESS$="N" OR YNRESS$="n" OR YNRESS$="" THEN GOTO .2690

TF YNRESS$<>"Y" AND YNRESS$<>"y" THEN GOTO 12290

LOCATE 6,1:PRINT SPACES (80) : LOCATE 6,1

INPUT "ENTER NEW DATA DRIVE I.D. [C:,D:,E:,F: OR <CR> FOR NO CHANGE]:",NEWDRV$
IF NEWDRVS=BLANKS THEN GCTO 12550



12430

12450
12470
12490
12510
12530
12550
12570
12590
12610
12630

12650
12670
1269C
12710
12730
12750
12770
12790
12810
12830
12850
12870
12890
12910
12930
12950
12970
12990
13010
13030
13050
13070
13090
13110
13130
13150
13170
13190
13210
13230
13250
13270
13290
13310
13330
13350
13370
13390
13410
13430
13450
13470
13490
13510
13530
13550
13570
13590
13610
13630
13650
13670
13690
13710
13730
13750
13770
13790
13810
13830
133850
13870
13890

(O]
e

TF NEWDRV$<>CDRV$ AND NEWDRVS$<>DDRVS AND NEWDRVS<>EDRVS AND NEWDRV$F<>

FDRVS$ THEN GOTOQ 12370

TF NEWDRVS=DATADRIVES THEN GOTO 12550
' SAVESTATS=DATAFILES
DATADRIVES=NEWDRV§

'IF DATAFILE$ THEN GOSURB 11190

"IF 3AVESTATS THEN STORE%=TRUES

LOCATE 7,1:PRINT SPACE$(80) :LOCATE 7,1

INPUT "ENTER NEW ALTERNATE DRIVE I.D. [C:,D:,E:,F: OR <CR> FOR NO CTHANGE]

IF NEWDRVS=BLANKS THEN GOTO 12620
IF NEWDRVS5 = DATADRIVES THEN GOTO 12550

TF NEWDRVS<>CDRVS AND NEWDRVS<>DDRVS AND NEWDRVS<>EDRVE AND NEWDRVE<>

FDRVS THEN GOTO 12550

IF NEWDRVS$=ALTRDRIVES THREN GOTO 12690
ALTRDRIVES$=NEWDRVS

LOCATE 8,1:PRINT 3SPACES (80):LOCATE 8,1

INPUT "DO YOU WANT T0 CHANGE DISK LOGGINC INTERVAL [Y/N]?:",YNRESS
IF YMNRESS = "N* OR YNRESS = "n" OR YNRESS = "" THEN GOTO 12830

IF YNRESS <> "Y" AND YNRESS <> "y THEN GOTO 12630
LOCATE 8,1:PRINT SPACES$(80):LOCATE 8,1

PRINT "CURRENT ITNTEXRVAL IS*DLINTRVL/60!®MINUTES.®
LOCATE 9,1:PRINT SPACES (80):LOCATE 9,1

INPUT YENTER NpEW INTERVAL [1 <= VALUE <= 1440] IN MINUTES:

IF NEWINT <1 OR NEWINT > 1440 THEN GOTO 12810
DLINTRVL=NEWINT* 60

DRV3IEL$=FALSES

CLs

RETURN

FRXKAKKKKXKKERKKARKRKXEN]] OF DRIVE SELECT SECTION. ¥ %3 dkkkkddikkhkdkhkhkdkkx
frEEEXFEXPACEPLATE DTSPLAY CREATION AND UPDATING SECTIONH*&&kk¥kaxx

fENTRY POINT

DETERMINE IF FACEPLATE TEMPLATE HAS BEEN DRAWN YET.
IF FPTEMPLATEY% THEN GOTO 14030

LS

LOCATE 1,20

PRINT "OZONE CONCENTRATICON IN PPB VS CANOPY NUMBER®
LOCATE 2,1

PRINT ®CANCPIES JUST UPDATED:™

LOCATE 2,47

PRINT "AMBIENT QZONE LEVEL (PPB):®

FOR LOCP%=1 TO 45 STEP 9

LOCATE FACECOORD% (1, L00P%)+2,1

PRINT "CANOPY#:"

LOCATE FACECOORDS (1,L00P%)+3,1

PRINT “MINIMUM:"

LOCATE FACECOORDS (1,LO0P%)+4,1

PRINT "PRESENT:"

LOCATE FACECOORDS (1,T.00P%)+5,1

PRINT "MAXTMUM:"

NEYT LOOP%

FCR DPOINT%=1 TO 45 'DRAW THE TEMPLATE.
LOCATE FACECOCRD%(1l,DPOINTS)+2, FACECOORD% (2, DPOINTY) +12
PRINT USING " #4";DPCINTS

I¥ SAMPLES% (DPOINT%) > 0 GCTO 13650

TF VALUE (DPOINT%) = 0! GOTC 13530

LOCATE FACECOORDS% (1,DPOINT%)+4,FACECOCRDSY (2, DPOTNTS} +12
PRINT USTING "444.4"; VALUE(DPOINTS)

IF MINVAL(DPOINTS) = 10000! GOTO 13590

LOCATE FACECOORDS(1,DPCINTS)+3,FACECOORDS (2, DPOINTS) +12
PRINT USING "##4%. 4", MINVAL (DPOLNTY)

IF MAXVAL(DPOINTS%) = -10000! GOTO 136350

LOCATE FACECOORD% (1,DPOINTS%)+5,FACECOCRDS (2, DPOINTS) +12
PRINT USING *“###4.#"; MAXVAL(DPOINTS)

NEXT DPOINT%

FCOR LOOE%=1 TO 4

ROWE=4+ (LOOP%--1) *5

COLUMN%=67

LOCATE ROW%, COLUMNE

PRINT "CHTL: MODE: ™

LOCATE ROWS$, COLUMN%+56

PRINT USING “#";L00r%

IF MODE% (LOOP%) THEN MODES$="A" ELSE MODES="M"

LOCATE ROWS, COTLUMN%+13

PRINT USING "!";MODES

LOCATE ROWS$+1,COLUMN%

PRINT *s3pP:"

1, NEWDRVS



13910
13930
13950
13970
13990
14010
14030
14050
14070
14090
14110
14130
14150
14170
14190
14210
1423¢C
14250
14270
14290
14310
14330
14350
14370
14390
14410
14430
14435
14440
14445
14450
14451
14470
14490
14510
14530
14550
14570
14590
14610
14630
14650
14670
14690
14710
14730
14750
14770
14790
14810
14830
14850
14870
14890
14910
14930
14950
14970
14990
15010
15030
15050
15070
15090
15110
15130
15150
15170
15190
15191
15192
15193
15194
15195
15210
15230
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LOCATE ROW$+2, COLUMNS
PRINT ®PV:"
LOCATE ROWS$+3,COLUMN%

PRINT #OQUT:"

NEXT LOOP%

FPTEMP LATE%=TRUE$ /THE TEMPLATE IS NOW ON SCREEN.
FOR ANLYZR%=1 TO 3

DPOINT%=UPDATE% (ANLYZR%)

UPDATE% (ANLYZRS%) =0

IF DPOINT% = 0 GOTO 14270

LOCATE 2,24+ (ANLYZR%-1)*3

PRINT USING " ##";DPOINT%

LOCATE FACECOORDS% (1,DPOINTS)+4,FACECOORD% (2, DPOINTS) +12
PRINT USING "#4#.#"; VALUE (DPOINT$)

LOCATE FACECOORD$ (1,DPCINTS%)+3, FACECOORD% (2, DPOINTS) +12
PRINT USING "###.#";MINVAL (DPOINT%)

LOCATE FACECOORD% (1,DPCINTS%)+5, FACECOCRDS (2, DPOINT%)+12
PRINT USING "#4##.#";MAXVAL (DPOINTS%)

NEXT ANLYZR%

LOCATE 2,74

PRINT USING "###.#";AMBIENTO3

FOR LOOP%~1 TO 4

ROW$=4-+ (LOOP%-1) *5

COLUMN%=67

LOCATE ROW%+1, COLUMN%+4

PRINT USING ™ ###.4";SETPNT (LOOPY)

LOCATE ROW%+2,COLUMN%+4

IF CONTRLPNT% (LOOP%) = 0 GOTO 14470

IF SINGLE%=TRUE% GOTO 14451

PRINT USING ™ ###.4";CNTRLO3(LOOP%) AVERAGE OF TREATED CHAMBERS
GOTO 14470

PRINT USING " ###.4";VALUE (CONTRLPNT% (LOOP%)) 'INDIVIDUAL CHAMBER

LOCATE ROW%+3,COLUMN%+6

PRINT USING "™ ###";CNTLOUT (LOOP%)

NEXT LOCP%

RETURN

rhkkkkxkkkkxkxxx*k*END OF FACEPLATE DISPLAY SECTIONX k%% %xkkwkxxxk*k*xxx
AKX KKK KKK KA KK A XA KFACEPLATE RESET SECTION* ¥ ¥k &k kkkk ko kkdkk ko kk ko ok x
"ENTRY POINT

FPTEMPLATE%=FALSE%

RETURN

FRKXKEK KERKKXHEXKAKAEND OF FACEPLATE RESET SECTION****xkkxxxxx¥xkkkkkxkxx
FRXKEN KK KKK KA XN XXXk XNXCT AR SCREEN AND RESET MIN/MAX SECTION**************
*CLEAR DISPLAY/RESET MIN,MAX SECTION.

*ENTRY POINT

CLS

LOCATE 4,1:PRINT SPACES (80) : LOCATE 4,1

INPUT "RESET DAILY MINIMUMS AND MAXIMUMS ? [Y/N):",YNRESS$

IF YNRESS <> "Y" AND YNRESS$ <> "y" THEN GOTO 14910

FOR LOOP%=1 TO 45

MINVAL (L.OOP%)=10000"

MAXVAL {LOOP%)=~10000"

NEXT T.00P%

GOTC 14930

IF YNRESS <> "n" AND YNRESS$ <> "N" AND YNRESS$S <> "* THEN GOTO 14750
CLRSCRN%=F'ALSE%

CLS

RETURN

PxxkkxkARRKk* kX ¥k *END OF PROFILE DISPLAY SECTTON®® X %% %ok ko k ok k & &Kk kok % X % %

fx¥k NIk K KR KNKXSYSTEM CHANNEL ASSTGNMENT LISTING SRECTIONY**xxkxkkwkkxkkxk
*DISPLAY THE CHANNEL ASSTGNMENT INFORMATION AND ACCEPT CHANGES.

*ENTRY POINT

CLS

ON ERROR GOTO 0

LOCATE 1,30

PRINT "SYSTEM CHANNEL ASSIGNMENT INFORMATION®

LOCATE 3,1

PRINT “FORMAT: CANOPY#, STATUS, CONTROLLER #, ANALYZER #, SAMPLER CHANNEL., CONTROLLED"
FOR ENTRY$ = 1 TO 45

IF ENTRY%-=1 CR ENTRY$=16 OR ENTRY%~=31 THEN ROW%-0

ROW%=ROW$+ 1

IF ENTRY%=1 THEN COLUMN%=1

IF ENTRY$-=16 THEN COLUMN%=29

IF ENTRY$=31 THEN COLUMN%=57

LOCATE 4+RCWS, COLUMN%

TF SAMPLAE% (ENTRY%) < O THEN STATUSS="ACT" ELSE STATUS$="INA"



15250
15270
15290
15310
15330
15350
153790
153%0
15410
15430
15450
15470
1548¢C
15510
15530
15550
15570
15590
15610
15630
15650
15670
155690
15710
15730
15750
15770
15790
15810
15830
15850
15870
15890
15910
15930
15950
15970
15930
16010
16030
16050
16070
16090
16110
16130
16150
16170
16190
16210
16230
16250
16270
16290
16310
16330
16350
16370
16390
16410
16430
16450
16470
16490
16510
16530
16550
16570
16590
16610
16630
16650
16656
16670
16690
16710
16730
16750
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SPNUME=CONTROLLED% (ENTRY%) AND SPMASKS

IF SPNUM% = 0 THEN SPNUMS="NONE"

IF SPNUM% = 1 THEN SPNUM$="CTL #1v

IF SPNUM% = 2 THEN SPNUMS="CIL #2*

IF SPNUM% = 3 THEN SPNUM$~="CTL #3"

IF SPNUM% = 4 THEN SPNUMS$S="CTL #4"

ANLYZR%= (SAMPLES (ENTRY%) AND ANLMASK%) /2048

TEMF%=SAMPLES (ENTRY%) AND BIT010%
IF TEMP% > 255 THEN GOTO 155330
FOR N=0 TO 7

IF 2”N = TEMP% THEN GOTC 15490
NEXT N

CHNL%=N+1

GOTO 16190

IF TEMP% > 511 THEN GOTO 15670
TEMP%=TEMP%-256

FOR N =0 TO 7

IF 2"N = TEMP% THEN GOTO 154630
NEXT N

CHNL%=N+17

GOTO 16190

IF TEMP% > 767 THEN GOTO 15810
TEMP3=TEMP%-512

FOR N = 0 TO 7

IF 27N = TEMP% THEN GOTO 15770
NEXT N

CHNL%=N+9

GOTO 16190

IF TEMP% > 1279 THEN GOTO 15%50
TEMP%~=TEMP%-1024

FOR N= 0 TO 7

IF 2°N = TEMP% THEN GOTO 15510
NEXT N

CBNL$=N+25

GOTO 16130

IF TEMP% > 1535 THEN GOTQ 16090
TEMP%=TEMP%-1280

FOR N=0 T0O 7

IF 2°N = TEMP% THEN GOTO 16050
NEXT N

CHNL%=N+41

GOTO 16190

TEMP$=TEMP%-1536

FOR N=0 TO 4

IF 2"N = TEMP% THEN GOTO 16170
NEXT N

CHNL%=N+33

CNTLS="N"

IF CONTROLLED%(ENTRY%) < 0 THEN CNTL3="Y"

PRINT USING ™ ## \ \\ N #  ## \ \";ENTRY%, STATUSS, SPNUM3, ANLYZR%, CHNL%, CNTL

NEXT ENTRY%
'REQUEST ANY CHANGES TO THE CHANNEL ASSIGNMENT TABLE.

LOCATE 22,1:PRINT SPACES (80):LOCAIE 22,1

INPUT "ARE ANY CHANGES TO BE MADE TO TABLE [¥/N]?: ", YNRESS

IF YNRESS = "N" OR YNRESS="n" OR YNRESS$="" THEN GOTO 17610

IF YNRESS$ <> YY" THEN GOTO 16290

LOCATE 22,1

PRINT SPACES (80) :LOCATE 22,1

INPUT “ENTER CANOPY TO BE MODIFIED [RANGE:1-45,<cr> FOR NO CHANGE] : ", CANPYS
IF CANPYS3 <= 0 THEN GOTO 17610

IF CANPY$ > 45 THEN GGTO 16370

LOCATE 22,1

PRINT SPACES (80} :LOCATE 22,1

LOCATE 22,1

INPUT "ENTER ITEM TO BE MODIFIED [STRING:1-10):",ITEMS$

IF ITEMS = ™% THEN GOTO 16410

IF ITEMS <> “"STATUS" THEN GOTO 16710

LOCATE 22,1

PRINT SPACES (80) : LOCATE 22,1

INPUT “ENTER NEW STATUS [ACTIVE/INACTIVE]:",STATUSS

IF STATUSS = "ACTIVE" THEN SAMPLE% (CANPYS) =SAMPLES (CANPY%) OR BIT15%
TENS=FIX (LOOP%/10) + 48

IF STATUSS = “INACTIVHE"™ THEN SAMPLES$ (CANPY%) = (SAMPLES (CANPY%) AND (NOT BIT15%))

GOTO 17530

TF ITEM$ <> "CONTROLLER" THEN GOTO 16310
LOCATE 22,1

PRINT SPACES {80):LOCATE 22,1

5
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16770 INPUT “ENTER CONTROLLER NUMBER [NONE,#1,#2,#3, OR #4]:",CTLNUM3
16790 IF CTLNUMS = "NONE"™ THEN CONTROLLED% (CANPY%)=0

16810 IF CTLNUMS = "#1" THEN CONTROLLED% (CANPY%)=&H8001
16830 IF CTLNUMS = “#2" THEN CONTROLLED% (CANPY$%)=&H8002
16850 IF CTLNUMS = "#3" THEN CONTROLLED% (CANPY$)=&H8003
16870 IF CTLNUMS = "#4" THEN CONTROLLED% (CANPY$%)=gH8004

16890 GOTO 17530

16910 IF ITEMS$ <> "ANALYZER"™ THEN GOTO 17070

16930 LOCATE 22,1

16950 PRINT SPACES (80) : LOCATE 22,1

16970 INPUT "ENTER ANALYZER NUMBER (1,2 OR 3]:",ANL$

16990 IF ANL% = 0 THEN GOTO 16470

17010 Tr¥ (ANL% < 0) OR (ANL% > 3) THEN GOTO 16930

17030 SAMPLE% (CANPY%) = ((SAMPLES%(CANPY$%) AND NBIT1112%) OR (ANL% * 2048))
17050 GOTOC 17530

17070 IF ITEMS <> "CHANNEL"™ THEN CGOTO 16470

17080 LOCATE 22,1

17110 INPUT “ENTER NEW CHANNEL NUMBER [RANGE: 1-45, <cr> FOR NO CHANGE]:",CHNL%

17130 IF CHNL% = O THEN GOTO 16370

17150 IF CHNL% > 8 THEN GOTG 17210

17170 SAMPLES% (CANPYS%) = (SAMPLE% (CANPY%) AND NBIT(010%) OR 2~ (CHNL%-1)

17190 GOTO 17530

17210 IF CHNL% > 16 THEN GOTO 17290

17230 SAMPLE% (CANPYS%)={(((SAMPLE% (CANPY%) AND NBIT010%) OR BIT9%) OR 2~ (CHNL%-9))

17250 PRINT HEXS (SAMPLE% (CANPY$))

17270 GCTO 17530

17290 IF CHNL% > 24 THEN GOTO 17350

17310 SAMPLES (CANPY%)=( ( (SAMPLES% (CANPY%)AND NRIT010%) OR BITB%) OR 2" (CHNL%-17)

17330 GOTO 17530

17350 IF CHNL% > 32 THEN GOTO 17410

17370 SAMPLE% (CANPY$)=(((SAMPLE% (CANPY%) AND NBIT010%) OR BIT10%) OR 2~ (CHNL%-25))

17390 GOTO 17530

17410 IF CHNL% > 40 THEN GOTO 17470

17430 SAMPLE% (CANPY%)=((((SAMPLE% (CANPY%) AND NBITOJ10%) OR BIT10%) OR BIT9%) OR 27 (CHNL%-33)

17450 GoTC 17530

17470 IF CENLS% > 45 THEN GOTO 17570

17490 SAMPLF% (CANPY%)={ (({(SAMPLE% (CANPY%) AND N2Ii7010%) OR BIT10%) OR BIT8%) OR 2~ (CHNL%-41)

17510 GOTO 17530

17530 UPDATETHL%=TRUE$%

17550 GOTO 15070

17570 PRINT- "INVALID CHANNEL NUMRBER."

17580 GCTO 170990

17610 ASSIGN%=FALSE%

17630 IF UPDATETBL% = FALSE$% THEN GOTO 17870

17650 ON ERRCOR GOTO 0

17670 OPEN SYSDRIVES+"SAMPLE.TBL" FOR OUTPUT AS #1

17690 FOR ENTRY%=1 TO 45

17710 WRITFE #1,SAMPLE% (ENTRYS)

17730 NEXT ENTRY%

17750 CLOSE #1

17770 OPEN SYSDRIVES$+"CONTRCLD.TBL" FCR OUTPUT AS #1

17790 FOR ENTRY%=1 TO 45

17810 WRITE #1, CONTROLLED%(ENTRY%)

17830 NEXT ENTRY%

17850 CLOSE #1

17870 CLS

17890 RETURN

17910 " **kxk*ax*x*PND OF SYSTEM CHANNEL ASSIGNMENT LISTING SECTION***%kkk sk % %%

17930 P x*x kI AXAX XA N KKKk ¥ XX CONTROLLER MODIFTCATION SECTLONX %k % k% k& % &% % % % % % k & % % %

17950 "ENTRY POINT

17970 CLS

17990 LOCATE 1,20

18010 PRINT "CONTROLLER PARAMETERS"

1803C LOCATE 3,1:PRINT "CONTROLLER#"SPC (2)"SETPOINT (PPR) "SPC (9) "MODE"SPC (13) "OUTPUT (%) "

18050 FOR CONTROLLER% = 1 T0 4

18070 LOCATE 4+CONTROLLER%,

18075 IF SETPNTTYPE (CONTROLLERS$)=BIAS% THEN CNTRLMODES$="OFFSET "

1808C IF SETPNTTYPE (CONTROLLERS$)=RATIO$% THEN CNTRLMODE3="PROPORTIONAL"

1809C IF MCDE% (CONTROLLER%) THEN MODES="AUTO" ELSE MODES$="MAN"

1811C PRINT USING " ¥ (X2 ] \ AN \ #44 ";
CONTROLLER%, SETPOINTS (CONTROLLER%) , MODES, CNTRLMODES, CNTLOUT (CONTROLLER%)

18130 NEXT CONTROLLER%

18150 FOR CLRW=1 TO 14:LOCATE CLRW + 8,1:PRINT SPACES(80) :NEXT CLRW:LOCATE 9,1

18170 INPUT "ENTER CONTROLLER [1,2,3,4 OR <CR> FOR NO CHANGE]:%,CONTROLLERS%

18190 IF CONTROLLER% = 0 THEN GOTO 19210

18210 IF CONTROLLER% < 1 CR CONTROLLER% > 4 THEN GOT0 18150
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18230 FOR CLRW=1 TO 14:LOCATE CLRW + 8,1:PRINT SPACE$(80) :NEXT CLRW:LOCATE 9,1
18250 INPUT "ENTER ITEM TC BE MODIFIED [SETPNT,MCDE,OUTPUT,AMBIENT, OR <CR>}:",ITEMS
18270 IF ITEMS = "" THEN GOTO 18150

18280 FOR CLRW=1 TO 14:LOCATE CLRW + 8,1:PRINT SPACES$ (80) :NEXT CLRW:LOCATE 9,1
18290 IF ITEMS <> MSETPNT" THEN GOTO 18390

18310 LOCATE 9,1:PRINT SPACES$(160):LOCATE 9,1

18315 INPUT "ENTER SETPOINT TYPE [PROPORTIONAL,OFFSET] :" , SPTYPES

18317 IF SPTYPES = "C" GOTO 18329

18318 TF SPTYPES$ <> "P" GOTO 18315

18320 SETPNTTYPE (CONTROLLER%)=RATIO%

18322 INPUT "ENTER NEW PROPORTIONAL SETPOINT [1.00-4.00] :", NEWSETPNT

18324 IF NEWSETPNT => 1! AND NEWSETPNT <= 4! THEN SETPOINTS (CONTROLLERSY)

=NEWSETPNT ELSE GOTO 18322
18326 GOTO 17990
18329 SETPNTTYPE (CONTRCLLER%)=BIAS%
18330 INPUT “ENTER NEW SETPOINT [ IN PPB ]:",NEWSETPNT
18350 IF NEWSETPNT => 0! AND NEWSETPNT <= 500! THEN SETPOINTS (CONTROLLERS%)

=NEWSETPNT ELSE GOTO 18330

18370 GOTO 17990

18390 IF ITEMS <> "MODE" THEN GOTC 18590

18410 LOCATE 9,1:PRINT SPACE$(160):LOCATE 9,1

18430 INPUT "ENTER CONTROLLER MODE [AUTO,MANUAL, OR <CR>]:",ITEM$

18450 IF ITEM$ <> "AUTO™ THEN GOTO 18510

18470 MODE% (CONTROLLER%) =AUTOMCDE%

18475 T 444444 4£444TNPUT " ENTER CONTROLLER MODE [IND or AVG} ;%, ITEMS3

18480 r4#444#4#4IF ITEMS = "AVG" THEN SINGLE%=FALSE% ELSE SINGLE%=TRUE%

18490 GOTO 17990

18510 IF ITEM$ <> "MANUAL"™ THEN GOTO 18410

18530 MODE$% (CONTROLLER%) =MANUALMODES

18550 GOTO 17390

18570 GOTO 18250

18590 [F ITEMS <> "OQUTPUT" THEN GOTO 18730

18610 LOCATE 9,1:PRINT SPACES (160):LOCATE 9,1

18630 INPUT "ENTER OUTPUT VALUE (0.0 <= VALUE <= 100.9] IN %:",0UTPCT

18650 IF OUTPCT™ < 0 THEN QUTPCT = 0!

18670 IF OUTPCT >100 THEN OUTPCT = 100!

18690 CNTLOUT (CONTROLLER%)=QUTPCT

18710 GOTC 17990

18730 IF ITEMS <> "AMBIENT"™ GOTO 18230

18750 AMBFLG%=FALSE%

18770 FOR LOOP%=1 TO 10

18790 IF AMBCAN% (CONTROLLERS%,LOOCP%) <>0 THEN AMBFLG%=TRUES%

18810 NEXT LOOP%

18830 IF AMBFLGY% = TRUE% GOTC 18910

18850 LOCATE 9,1:PRINT SPACES$ (160):LOCATE 9,1

18870 PRINT “NO AMBIENT CHANNELS DEFINED FOR THIS CONTROLLER."

18890 GOTO 19050

18910 LOCATE 9,1:PRINT SPACES$ (160):LOCATE 9,1

18930 PRINT "AMBIENT CANOPIES: ™

18950 FOR LOCP%=1 TO 10

18970 IF AMBCANS% (CONTROLLER%,LOCP%) = 0 GOTC 19030

18990 LOCATE 9,19+ (LOOP%-1)*3

19010 PRINT USING “#4# ";AMBCANS% (CONTROLLER%, L.OOP%)

19030 NEXT LOOP%

19050 FOR LOOP%=1 TO 10

19070 LOCATE 10,1:PRINT SPACES (80):LoCATE 10,1

19090 INPUT “ENTER AMBIENT CANOPY NUMBER [NN<CR>, -1 TO CLEAR OR <CR> TO END]:",TEMP%

19081 IF TEMP% <> -1 GOTO 19096

180382 FOR LCOP1%=1 10 10

195093 AMBCANS (CONTROLLER%, LOOP1%)=0

19094 NEXT LOOP1%

19095 GOTO 19170

19036 IF TEMP% = 0 THEN GOTO 19170

19109 IF TEMP% > 45 THEN GOTO 19070

19110 AMBCAN% (CONTROLLER%, LOOP%) =TEMP%

19150 NEXT LOOP%

19170 LOCATE 10,1:PRINT SPACES (80) :LOCATE 10,1

18190 GOTO 17990

19210 SETPOINT%=FALSE$

19230 CPEN SYSDRIVES$+"SETPOINT.TBL"™ FCOR OUTPUT AS #1

19250 FOR CNTL%=1 TO 4

19270 WRITE #1,SETPOINTS(CNTL%),MODES$ (CNTL%),CNTLOUT (CNTL%) , AMBCAN% (CNTL%, 1), AMBCANS (CNTL%, 2),
AMBCAN® (CNTL%, 3) , AMBCAN® (CNTL%, 4) , AMBCAN% (CNTL%, 5) , AMBCANS% (CNTL%, €) , AMBCAN% (CNTL%, 7),
AMBCANS% (CNTL%, 8) , AMBCAN% (CNTL%, 9) , AMBCAN% (CNTL%, 10) , SETPNTTYPE (CNTL%)

19290 NEXT CNTL%

19310 CLOSE #1



19330
19350
19370
1939¢C
19410
19430
19450
19470
19490
19510
19530
19550
19570
19590
19610
19630
19650
19651
19652
19654
19656
19658
19660
19662
19664

19666
19668
19670
19680
19690
19695
19710
19715
19730
19732
19733
19734
19735
19736

19737
19738
19739
19740
19741
19742
19743
19744
19745
19750
19770
19790
19810
19830
19850
19870
19890
19910
19930
19950
19970
19990
20010
20030
20050
20070
20090
20110
20130
20150
20170
20190
20210
20230
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CLs

RETURN

FRRXK K XxKxk k¥ ¥ ¥END OF CONTROLLER MODIFICATION SECTION. *****%kaxxkkdkxkx
PRKKKKK KN Kk ok kA *WATCHDOG UPDATING SECTION* XXk x kX Kk x kX KX X KX ¥ X X%
OUT DASH8BASE%+7, WDTMRCNTL%

OUT DASH8BASE%+4, WDLB%

OUT DASHBBASE%+4, WDHB%

RETURN

FxkxkxxkK XXk * A *END OF WATCHDOG UPDATING SECTIONX**x %%k dkkkkoekk %k x %k
EXX KX KKK X * A * kX *MIDNIGHT ROLLOVER RESET SECTTIONY X %% % %k k% ok ok sk ok o Xk ke % X %
fENTRY POINT

TOD=TIMER

IF TOD > 60! THEN GOTO 19790

IF ROLLOVER% THEN GOTO 19810

' SAVESTAT%$=DATAFILE%

"I DATAFILES$ THEN GOSUB 11190

'TIF SAVESTAT% THEN STORE%=TRUE%

"IF (JULDATE-STATDATE)=1 GOTO 19670

IF DATECK > TOD THEN STATDATE=JULDATE ELSE STATDATE=JULDATE - 1
FOR LOOP%=1 TO 45

TENS=FIX (LOOP%/1C) + 48

UNITS=(LOCP% - (FIX(LOOP%/10)*10)) + 48

PNTS$= CHR$ (TENS) + CHRS$ (UNITS)

OPEN DATADRIVES + "\O3STATS\MMMSD." +PNT$ FOR APPEND AS #2

PRINT #2, USING ™ #%#%, ##%.¥, ¥#.%, #8#.#%, #%.%» ; STATDATE, O3AVG(LCOP%),

SQR (O3VAR (LOOP#%) ) , MAXVAL (LOOP %) , MINVAL (LOCP %)

CLOSE #2

NEXT LOOP%

FOR LOCP%=1 TO 45

DPCNT (LCOP%) =0

MINVAL(LOOP%)=10000"!

O3VAR (LCOP%) =0

MAXVAL (LOOP%) =~10000!

03AVG (1,00P%) =0

NEXT LOOP%

FOR LOOP%=2 TO 4

UNITS={LOCP% - (FIX(LOOP%/10)*10)) + 48

PNTS$= CHR$ (UNITS)

OPEN DATADRIVES + "\O3STATS\MMMSD.C" +PNT$ FOR APPEND AS #2
PRINT #2, USING "™ ##&#, #%#._4, #%.4#, #34.8, #8.4" ; STATDATE,

CKAVG (LOOP%) , SQR(CKVAR (LOOP%) ) , CKMAX (LOOP %) , CKMIN (LOOP %)

CLOSE #2

NEXT LOOP%

FOR LOOP%=2 TO 4

CKCNT (LOOP%) =C

CKMIN (I,OOP%)=10000!

CKVAR (LOOP%) =0

CKMAX (I,OOP%)=-10000!

CKAVG (LOOP%) =0

NEXT LOOP%

ROLLOVER%=TRUE%

GOTC 19810

ROLLOVER%=FALSE$

RETURN

Pk xk*XEKKKKK XK KKKk *k*X*STATUS LTINE UPDATE SECTION X ¥ ¥ kXXX kA XAk Xk kXK KX X
"ENTRY POINT

LOCATE 23,1:PRINT "“STATUS:“

RETURN

TAXFKKKARKK KX KK Rk XXX *END OF STATUS LINE UPDATE SECTIONXX%%kx %k kkxk* k% k k%
PRk kKKK KKK KKK Xk kk* **HELP SCREEN SECTICNAX K5k kX ke Ak KXk XKk KKK KKK KKK KK KKK * K
"ENTRY POINT

CLS

LOCATE 1,23

PRINT "QZONE FLOW CONTROL SYSTEM HELP SCREENY

LOCATE 2,1

PRINT "KEY4# DISPLAY FUNCTION"

LOCATE 3,1

PRINT " 1 START INITIATE ALL DATA ACQUISITION/CONTROL ACTIONS."
LOCATE 4,1

PRINT " 1 STOP SUSPEND DATA ACQUISTTION AND CONTROL.™

LOCATE 5,1

PRINT " 2 RESET RESET DAILY MINIMUM3 AND MAXIMUMS.™

LOCATE 6,1

PRINT ™ 3 FACE DISPLAY ALL VALUES IN FACEPLATE FORMAT."

LOCATE 7,1
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20250 PRINT " 4 1.OG L,OG ALL VALUES TO PRINTER AT REGULAR INTERVAL."
20270 T.OCATE 8,1

20290 PRINT " 4 NOLOG DISCONTINUE LOGGING VALUES TO PRINTER."

20310 LOCATE 9,1

20330 PRINT " 5 S5TORE STORE ALL VALUES TO DISK AT REGULAR INTERVAL."

20350 LOCATE 10,1

20370 PRINT " 5 NOSTORE DISCONTINUE STORING VALUES TO DISK."

20390 LOCATE 11,1

20410 PRINT " 6 CONTRL SET CCONTROLLER SETPOINTS AND AUTO/MANUAL MODES."
20430 LOCATE 12,1

20450 PRINT ™ 7 DRIVE CHANGE DATA STORAGE DRIVE ASSIGNMENT."

20470 LOCATE 13,1

20490 PRINT " 8 ASSIGN ASSIGN CANOPIES,INPUT CHANNELS,ANALYZERS,ETC."
20510 LOCATE 14,1

20530 PRINT " 9 HELP DISPLAY THIS SCREEN."
20550 LOCATE 15,1
20570 PRINT " O STATS DAILY AND HISTCRICAL STATISTICS PRINT OPTIONS"

20590 HELP%=FALSE%

20610 HELP%=FALSE%

20630 RETURN

20650 THkXKkRK kX kKK KX KKK *XPUNCTION KEY RESPONSE SECTION*X XK kkkkxkkhkkhkkhkkkk k k%
20670 ’"START FUNCTION RESPONSE.

20690 START$=TRUE%

20710 RETURN

20730 fRESET FUNCTION RESPONSE.

20750 CLRSCRN%=TRUE%

20770 *DISABLE ALL OTHER DISPLAY TYPES.

20790 FACEPLATE%=FALSE%

20810 ASSIGN%=FALSE%

20830 RETURN

20850 ‘FACEPLATE EFUNCTION RESPONSE.
20870 FACEPLATE%=TRUE%

20890 'DISABLE ALL OTHER DISPLAY TYPES.
20910 CLRSCRN%=FALSE%

20930 ASSIGN%=FALSES%

20950 RETURN

20970 ‘SETPOINT MODIFICATION RESPONSE.
20990 SETPOINT%=TRUE%

21010 ’'DISABLE ALL OTHER DISPLAY TYPES.
21030 CLRSCRN%=FALSE%

21050 FACEPLATE%=FALSE%

21070 ASSIGN%=FALSE%

21030 RETURN

21110 ’"ENABLE ASSIGNMENT FUNCTION.
21130 ASSIGN%=TRUE%

21150 ’DISABLE ALL OTHER TYPES OF DISPLAYS.
21170 CLRSCRN%=FALSE%

21190 FACEPLATE$=FALSE%

21210 RETURN

21230 "ENABLE LOGGING OF DATA TO PRINTER.
21250 PLOG%=TRUE%

21270 RETURN

21290 *ENABLE STORAGE OF DATA TO DISK.
21310 STORE%=TRUE%

21330 RETURN

21350 *DISABLE LOGGING OF DATA TO PRINTER.
21370 PLOG%=FALSE%

21390 RETURN

21410 ’'DISABLE STORAGE OF DATA TO DISK.
214320 STORE%=FALSE%

21450 RETURN

21470 *STOP KEY RESPONSE.

21490 ’'ENTRY POINT

21510 STOPPROG%~TRUE%

21530 RETURN

21550 ’'SET DRIVES KEY FUNCTION RESPONSE.
21570 DRVSEL%=TRUE%

21590 'DISABLE OTHER DISPLAYS.

21610 CLRSCRN3=FALSE%

21630 FACEPLATE%=-FALSES

21650 RETURN

21670 "STATS FUNCTION RESPONSE.

21690 STATS%=TRUE%

21710 RETURN

21730 'HELP KEY FUNCTION RESPONSE.
21750 HELP%=TRUE%



58

21770 'DISARLE OTHER DISPLAYS.
21790 ASSIGN%=FALSE%

2181C CLRSCRN%=FALSE%

21830 FACEPLATE%=FALSE%

21850 RETURN

21870 f*¥*kxxkkkx*****END OF FUNCTION KEY RESPONSE SECTIONX*%* ¥ ¥ xk %k k¥ kkx#k k%
21900 7 x¥xxxkxkkkxkk**%k JULTAN CALENDAR SUBROQUTINE X * % % % % % o s % sk J & ok d e X ok % de ok dok ok X ok ok ke k%
21910 ’'Entry point

21920 LYF=VAL(MID$ (DATES$,9,2)) MOD 4

21930 IF LYF > 0 GOTO 21965

21940 FOR LOOP = 3 TO 12

21950 EOPM(LOOP)=EOPM(LCOP) + 1

21960 NEXT LOOCP

21965 DATECK=TIMER

21970 MTH = VAL (MIDS (DATES,1,2))

21980 DAY = VAL{MIDS (DATES,4,2))

21985 IF DATECK >TIMER GOTO 21965

21990 JULDATE = EOPM(MTH) + DAY

22000 RETURN ! back to idle loop

22100 fxk*kkkkkk*kkkkkknkkx STATISTICS SUBROUTINE %k % %% d % %k k &k & &k % % % &k ok ok kok ok Xk ok ook % %
22110 CLS

22120 INPUT “TODAY’S STATS ONLY [Y orN}"™ ; RPLYS

22130 IF RPLY$ = "N" GOTO 22330

22140 LPRINT CHRS$(12)

22150 LPRINT USING "OZONE STATISTICS FOR DAY ###"“ ; JULDATE
22160 FCR LOOP% = 1 TO 45

22170 LPRINT CHR$(10)

22180 LPRINT "CHAMBER™ ; LOOP%

22185 LPRINT "MEAN" ; O3AVG(LOOP%)

22190 LPRINT "SIGMA" ; SQR(O3VAR(LOOP%))

22210 LPRINT “MAX" ; MAXVAL(LOOP%) '

22220 LPRINT "MIN" ; MINVAL(LOOP%)

22230 NEXT LOOP%

22231 FOR CNTRLR%=2 TO {4

22232 LPRINT CHR$ (10)

22233 LPRINT "CONTROLLER"™; CNTRLR%

22234 LPRINT, "MEAN";CKAVG (CNTRLR%)

22235 LPRINT "SIGMA™;SQR (CKVAR (CNTRLR%))

22236 LPRINT "MAX";CKMAX {CNTRLR%)

22237 LPRINT "MIN";CKMIN(CNTRLR%)

22238 NEXT CNTRLR%

22240 GOTO 22498

22330 INPUT “ENTER STARTING JULIAN DAY -- " , SJD

22340 LPRINT CHR$ (12)

22360 FOR LOOP% = 1 TO 45

22363 LPRINT CHRS$ (10)

22365 LPRINT "HISTCORICAL OZONE STATISTICS"

22366 LPRINT " CHAMBER"™; LOOP%

22367 LPRINT ™ DAY MEAN SIGMA MARX MIN®

22370 TENS= FIX(LOOP%/10) + 48

22380 UNITS= (LOOP% - (FIX(LOOP%/10)*10)) + 48

22390 PNT$ = CHRS$(TENS) + CHRS (UNITS)

22400 OPEN DATADRIVES + "\O3STATS\MMMSD." + PNT$ FOR INPUT AS #2
22410 INPUT #2, JDAY,O3MEAN,SIGMA,O3MAX,O03MIN

22420 IF JDAY<SJD GOTO 22410

22430 LPRINT USING ™ ###%, ##&.#, #4.%, %44, #%" ; JDAY,O3MEAN, SIGMA, O3MAX, O3MIN
22432 IF EOF(2)=-1 THEN GOTC 22437

22435 GOTO 22410

22437 CLOSE #2

22440 NEXT LOOP%

22450 FOR CLP%=2 TO 4

22452 LPRINT CHRS$ (10)

22454 LPRINT "HISTORICAL CONTROLLER STATISTICs"

22456 LPRINT ™ CONTROLLER"; CLP%

22458 LPRINT ™ DAY MEAN SIGMA MAX MIN®

22460 UNITS = (CLP% - (FIX(CLP%/10)*10)) + 48

22462 PNT$ = CHRS (UNITS)

22464 OPEN DATADRIVES + “\O3STATS\MMMSD.C" + PNT$ FOR INPUT AS #2
22466 INPUT #2, JDAY,CKMEAN,CKSIG,MAXCK,MINCK

22468 IF JDAY < SJD GOTO 22466

22470 LPRINT USING " ###, ###.#, #4#.4, 484, #4" ; JDAY,CKMEAN,CKSIG,MAXCK,MINCK
22472 IF EOF(2)=-1 GOTO 22476

22474 GOTO 22466

22476 CLOSE #2
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22478 NEXT CLP%

22498 STATS%=FALSE%

22499 RETURN

22500 7 *xkkxdkk kKX XK XK KX %KX *CONTROL EVALUATION* kX Ak kk kA X KKK R A IR ARN KA KK h XK Ak XK XK

22510 IF SETPNTTYPE (CONTROLLER%)=BIAS% GOTC 22530

22520 CNTRLCK (CONTROLLER%) =VALUE (CONTRLPNT$% (CONTROLLERY) ) /AMBOZONE (CONTROLLER%)

22525 GOTO 22540

22530 CNTRLCK {(CONTROLLER%) =VALUE {CONTRLPNT% (CONTROLLERS) ) ~AMBOZONE (CONTROLLERS)

22540 IF CNTRLCK (CONTROLLER%} > CKMAX (CONTROLLER%) THEN CKMAX (CONTROLLER%} =
CNTRLCK (CONTROLLER%)

22550 IF CNTRLCK (CONTROLLER%) < CKMIN{CONTROLLER%) THEN CKMIN (CONTROLLER%) =

CNTRLCK (CONTROLLER%)
22560 CKCNT (CONTROLLER$) = CKCNT (CONTROLLER%) + 1
22570 CKVAR (CONTROLLER%) = (CKCNT (CONTROLLER%)-1) * CKVAR(CONTROLLER%) / CKCNT (CONTROLLER%)

+ (CKAVG (CONTROLLER%) ~CNTRLCK (CONTROLLER%) } 2 * (CKCNT (CONTROLLER%) - 1)
/CKCNT (CONTROLLERS) "2

22580 CKAVG (CONTROLLER%) = (CKCNT(CONTROLLER%)*l)*CKAVG(CONTROLLER%)/CKCNT(CONTROLLER%)
+ CNTRLCK (CONTROLLER%) /CKCNT (CONTROLLERY)

U 4 Control & QOutput Section
ggzgg 553*55****§fx*32*****END o§ PROGRAM* %% %ok ko k 4k Ak KKKk K I X HH KKK KKK KIK KK H K NN
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