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ABSTRACT

The Oak Ridge National Laboratory Outdoor Ultraviolet-B (UV-B) Exposure and
• Monitoring Facility was developed in 1989 to provideweil-controlled and -monitored

exposure of specific terrestrial plant species to elevated levels of ultraviolet (UV) radiation.
The introduction of various anthropogenic agents into the earth's stratosphere has resulted in a
decrease in the volume of ozone (03) present there. The decrease in 03 has resulted in an
increase in the level of UV radiation reaching the earth's surface. Of particular interest is the
level of UV-B, because it has the most detrimental effect on living tissue. A thorough
understanding of the effects of elevated levels of UV-B on living tissue is critical to the
formulation of economic policy regarding production of such agents and alternative strategies.
The UV region of interest is referred to as UV-B and corresponds to radiation with a
wavelength of 290 to 320 run. Design, operation, and performance of the automated
generation, exposure, and monitoring system are described. The system has proved to be
reliable and easy to maintain and operate, and it provides significant flexibility in exposure
programs. The system software is described, and detailed listings are provided. The ability to
expose plants to controlled set point percentages of UV-B above the ambient level was
developed.
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I. SCOPE

q

The OakRidge National Laboratory(ORNL) OutdoorUltraviolet-B(UV-B) Exposure
andMonitoringFacility was developed to supportresearchrelating to the effects of projected
increases in ambientUV-B radiationcausedby stratosphericozone (03) depletion. The
introductionof anthropogenicagents such as chlorinatedfluorocarbons(CFCs) into the earth's
stratospherehas resulted in a decrease in the volume of 03 present. This stratospheric layer of
03 is responsible for the attenuationof ultraviolet (UV) radiationreachingthe earth's surface
from space. A decrease in the effective volume of the stratospheric 03 layer results in an
increase in the level of UV radiationreachingthe earth's surface. This reciprocaleffect is
called the radiation amplificationfactor (RAF). The transport delay associated with the release
of agents at the earth's surface and their ultimate arrivalin the stratosphere, with the eventual
detrimentaleffects, requiresthat a betterunderstandingof the long-term effects of increased
levels of surface UV radiationbe obtained.The large volume of agents released in past years
will not reach the stratospherefor several years and, once there, willremain there - 100
years. The ability to forecast the effects of the increased levels of UV-B and formulate
appropriateactions was the motivation for the developmentof the ORNL Outdoor UV-B
Exposure and Monitoring Facility. The facility allows the introductionof ambient UV-B
radiationand adds radiationprovided andcontrolled by the UV-B exposure and monitoring
system. This system, the key componentin the facility, is responsible for UV-B generation,
monitoring, storage, and exposure conditiondisplay.

This report describes the design basis, overall design, operational methodology, and
performanceparameters for the system, lt does not attempt to discuss the results of specific

. exposures; rather, these discussions are left to the particular reports produced from specific
exposure programs.

..................... *., ,,,,,,,,_m.,,nm,rl,,,n.,. ,t,,_,nnn,i,,,reql,,_lnsn,nrim,,.pif,,im,l,lnvi,,llln,amlll,qWll,,llq,mlm,s,m,mlpai1111l,S,,,SSalqqallaiplm,,,p_lqHrlHnl,'v,rpaml_pqpPlllrqg'plalpplmgP_llrIqWlllnJmqllPq_'lq,rpmglll_PilIHIPlllqqllHl_llqllqgiqqPqlrnnIWYU_II_IlmlqSll_Plq_iP?_IrHVPIPIPHHqlIflIIHHIIIIEIUqll_nPPqqqlmlllIHmlI Iql_lqli|IPD[IIIplHilpIqI_qtmqlsquHIIlpliPl_l_qpiqlllmJlmiin[lljHImilj[i|flimll_iljp_iqllIlir_qUr_lqPYMIIllWIqIql_q_I_NJqPfllPlHlPqIl_llIql_INI_i_q'_[HJiq_l_qm_lPPlJIIIji_qlIm_ill_lYJlq_iqllq_JJIIJpqJll_PJllJqqinqJPIlJn [miiliraq_i_lllllJ_P_lHIIIIIIJmJ'q| IU_iqlllqql__[Jr[]iqlij
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2. SYSTEM OVERVIEW

The UV-B exposureand monitoring systemconsists of four majorcomponents:(1) UV-B
generation, (2) UV-B irradianceexposuremeasurement,(3) ambientUV-B irradiance
measurement,and (4) percentageabove ambientUV-B irradiancecontrol. Figure 1 is a
photographof the outside of the exposurefacility.

Organizationof the exposureand monitoringsystem is shown diagrammaticallyin Fig. 2.
As this figure shows, each subsystemis closely linkedto the preceding andsucceeding
subsystems. The specific subsystemsare discussed in detailbelow.
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• 3. HAZARDS AND PRECAUTIONS

k

Ultraviolet radiationassociatedwith short wavelengthsis extremely dangerous.The
UV-B generationequipmentused in the UV-B exposureand monitoringsystem can produce
levels of UV radiationthat result in permanentdamageto unprotectedskin and eyes. This
radiationis the same as thatwhich produces sunburnfollowing excessive exposure to
unfilteredsunlightand which results in eye damage from viewing an unshielded electric
welding arc.

Because the intensityof UV radiationis inversely proportional to the square of the
distancefrom the r_ant source, exposure at a safe distance is acceptable.Actual
measurementswere made to providesafe boundarylimits around the exposure facility.

Individualsnear UV-producinglamps should take appropriatesafety precautions:

* Turn off ali power when the system is not being used for such activities as measuring
irradianee. When the system is on, the properfull-face shieldsprovided at the facility
should be worn. These special face shieldsare designed and approvedfor reducingUV
radiation below 400 nm. Ordinaryface shields used to protect the face from spilled
chemicals or flying debris do not affordproperUV radiationprotection.

* Cover any exposed skin with appropriateclothing (e.g., long-sleeved shirt, long pants,
gloves).

• Limit UV radiationexposure to the absoluteminimum.

" In addition to the UV radiationhazard, this systemuses voltage and currentlevels that
can be lethal. Use common sense and do not work on equipmentwhen power is on and
excessive levels of moisture are present(e.g., fog, dew, rain).



4. DESIGN BASIS

Recent concerns relatingto the depletion of the stratosphericO3 layerfrom continueduse
of CFCs have led to attemptsto determineor forecastthe long-rangeeffects of elevated levels
of solar UV-B radiation.One of the most obvious methods for determiningthe effects of
increasedUV-B is to place plant specimens in an area exposed to enhancedUV-B radiation,
such as in a chamberor appropriatelydesignatedarea within the laboratory.Of course, it is
also necessary to provide the specimens adequatelevels of "normal" light (i.e., ambient
sunlight). Plants do not respondsoley to the UV-B spectrum(290-320 nm) but requireother
wavelengthspresent in the solar spectrumfor metabolismand cell repair. Because it is
extremely difficultto accuratelysimulatethe solar spectrumin the laboratoryenvironment,
field studies are particularlyimportant.To solve this problem, the ORNL UV-B exposure and
monitoringsystem was designed to provide a field-deployablemethod of appropriately
supplementingUV-B radiationand maximizingplant exposureto ambientsunlight.

Just as it is difficult to accuratelysimulatethe solar spectrumwithin the laboratory, it is
vital that the system enhance only the portionof the UV spectrumthat is expected to incre,_e
as a resultof stratospheric03 depletionto the limit considered detrimentalto plant life.
Extensive analysis of the transmissioncharacteristicsof the earth's atmospherewith regardto
UV-B radiationhas been performed by Green (1983) and others. Additionalwork by Zardecki
and Gersfl (1982) in the determinationof reasonablyexpected RAF values was instrumentalto
propersystem design. RAF is the ratio of the expected increasein the intensityof UV-B
radiationat the earth's surfacerelativeto a decrease in stratospheric03 and is obviously
importantin determiningthe design of an exposuresystem. Currentlyaccepted RAF values
range between 1.7 and 2.0. That is, a 1% decrease in the thickness of the stratospheric O_
layer is expected to result in a 1.7 to 2% change in the intensityof UV-B radiationat the
earth's surface. RAF may be applied conservativelyto more severe extremes of 03 depletion,
as long as it is understoodhow the factor is determined.Additionalresearchused to support
system design and developementwork is cited in the references. Obviously, this work
provides the basis for determining the requireddynamicrange and functional characteristics
for a supplementalUV-B source and exposuresystem.



- 5. UV-B GENERATION AND EXPOSURE SUBSYSTEM

" This chapterdescribes key components,assembly, and geometryof the field exposure
units. Key components of the UV-B generationsystem, other than power supply components
(Chap. 6), arethe UV lamps, filter materials,andassociated supportstructures.

$.1 ULTRAVIOLET-B GENERATION

5.1.1 Ultraviolet Lamps

The Model UVB-313 lamps used to obtain the necessaryUV spectrumwere obtained
from the Q-Panel Company in Cleveland, Ohio. The UVB-313 lamp is similar to the familiar
FS-t0 tanninglamp but has a muchhigher output. These lamps are nominal 40-W,
48-in.-long fluorescentlamps that contain phosphorsselected specifically to enhance
irradiancein the UV-B portion of the UV spectrum.The UVB-313 lamp was developed by
Q-Panel for use in its Model QUV AcceleratedWeatheringTester unit andavailability is
limited. To obtainlamps of this type, it was necessaryto assure the vendor in writing that
they would be used only in a closely monitoredscientific environmentand that personnel
would be fully instructedin the hazardsand precautionsassociated with the lamps. The

• spectraldistributionof the lamps relativeto sunlight is shown in Fig. 3. As this figure shows,
the lamps can supply a significant level of UV radiation,anda considerableamountof this
radiationlies outside (< 290 and > 320 mn) the spectrumof interest.Using the entire

- spectrum availablefrom the lamps couldproduce distorted results, dependingon plant
sensitivity to the other wavelengthspresent. Therefore, filters are requiredto limit the spectral
irradiance to the regionof interest. Filtering implementationis detailed in Sect. 5.1.2.

The lamps are designed to operateat a nominal filamentvoltage of 3.2 VAC root mean
square (rms) and a steady state arc voltage of - 107 VAC rms at 400 mA. As in ali
fluorescent lamps, efficacy dependson envelope temperature.Maximumefficacy occurs at a
bulb wall temperatureof 100°F, which correspondsto an indoorambient temperatureof
77°F. Lamps must be installed as completesets, because the light output of the individual
lamp is a function of its operatingtime. As lamps age, outputdecreases significantly, and the
replacementof a single lamp in a bankof aged lamps will result in nonuniformlight
distribution. Although the output of each individuallamp in a bankcan be "trimmed" by its
series ballast rheostat, trimming may not be practical in some cases. For example, if the light
output of a lamphas been decreasedby increasingthe value of the ballast rheostat, then when
the outputof the entire bankneeds to be reduced, the trimmed lamp may extinguish while
other lamps are still emitting, thus resultingin nonuniformlight distribution.

Individuallamps are held in place andpowered by conventional,commercially available
. lamp end connectors. A detailed view of a typical connector and its mounting is shown in

Fig. 4. The lamps are shielded from above by a semicircular section of aluminumto protect
the lamps from falling objectssuch as hail or projectedobjects such as those from mowing

" equipment.
Individuallamps fixtures are attachedto a lamp rack (a nominal4- by 4-ft framework).
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5.1.2 Filters
o

Lamps used as a source of UV radiationproduce radiationnot only in the UV-B
spectrum(290 to 320 nm) but emit significantradiation from 260 to 375 nm. To limit the
exposure spectrumto the areaof interest,filter materialsmust be placed over the lamps to
block unwantedwavelengths. While reportson similarwork performed in Europe suggest that
glass bandpass filters (e.g., Schott UG-II) are employed for this purpose, researchersin the
United States have used plastic films. Work performed by Green (1966) shows that plastic
films can serve as effective cut-onfilters. The two films that have been used extensively in
this type of researchare mylar and cellulose triacetate.Plots of spectral response for these
films are shown in Fig. 5. The plots show that cellulose triacetatecan absorbalmost ali UV-C
(< 290 nm) radiation, thus allowing UV-B and UV-A through.Mylar film can absorb UV-B
and UV-C (< 320 nm) radiation,thus allowing only UV-A through. No effective mechanisms
exist for eliminating only the UV-A (320 to 400 nra) portionof the lamp spectrum.
Therefore, an accommodationmustbe made by arrangingthe exposure environmentin two
areas: one thatexposes plantsto the UV-A andUV-B portions of the spectrumanda second
that exposes the plants only to UV-A radiation. In this manner,the adverse effects of
exposure to UV-B can be determinedby comparing the damage to UV-B/UV-A-exposed
plants to the damageresultingfrom exposure to UV-A alone and, of course, to the damage
from the ambient exposure control group.

Because plastic film filter materialsare susceptibleto damage and degradationwith
prolonged exposure to UV radiation,they must be replacedat regular intervals--typically,
every 2 weeks. To facilitate replacement,films are held in place on lamp fixtures by magnetic
strips. The magneticstrips are attachedto the fixtures by epoxy resin, and a companion strip
is held in place on top of the other strip by the magnetic attractonbetween the two strips.
Plastic film is sandwichedbetween the strips. No tools are requiredfor replacing the film.
The magneticstrips attachedto the lamp fixtures can be seen in Fig. 4.

5.2 EXPOSURE ASSEMBLY

The exposure assembly consists of the aluminumsupport structureused to elevate the
lamp racks. A detailedphotographof the lampsupport rack is shown in Fig. 6.

The lamp rack assemblies are suspendedfrom the support structureby stainless steel
cables threaded throughpulleys. The cables are attachedto a winch mechanismthat allows
adjustmentof the distancebetween the lamp bankand the plants to accommodatethe height of
the plants and to vary the exposure intensity. Currently,the winch is manuallyoperated, but it
could easily be adapted to electrical operation.
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" 6. POWER SUPPLY SUBSYSTEM

The power supply subsystemsupplies the filamentandarc power for the UV-B lamps in
the exposure facility. The UV-B lamps are the same as conventionalfluorescentlamps except
thatthe phosphor is selected to enhance the UV-B portionof the total power radiated.The
UV-B lamps use hot cathode filaments coated with an electron-emissivematerialat boflt ends
of the glass envelope. These heatedfilamentsdecreasethe potential requiredfor arc initiation.

With the applicationof a sufficient potential differencebetween the electrodes, electrons
are released from the electron-emissivematerialandform an electric dischargeor arc through
the mercuryplasmaoriginatingat the negative electrode and terminatingat the relatively
positive electrode.

The arc voltage is alternatingto provide alternatingcurrent(ac) and uniform irradiance
andto minimize migrationof the mercury to one endof the glass envelope.

The power supplysubsystemsuppliesthe arc voltage requiredto create the electric field
inside the lamp and also generatesthe voltage to heat the filaments (filamentvoltage), lt
consists of the variable frequencypower supplyfor the lamp arc power cabinet and the
silicon-controlledrectifier(SCR) power controller to supplythe filamenttransformer cabinet.
The power supply subsystemcabinetis shown in Fig. 7 (rightcabinet).

6.1 LAMP FILAMENT POWER SUPPLY/CONTROL
,I

The lamp filament heatingpower is derived from the power supply subsystemthrough
the SCR power controller. The SCR power controller operateson a single-phase,

" 110-VAC rms power source, lt is a versatilepower supply with plug-in firing control boards
that are changed easily from one firing techniqueto another. The phase-angle firing technique
is used for this application.

The SCR power controllermaintainsa maximumoutputvoltage across the lamp filament
when the system is started.To accomplishthis, a 20-mA filamentcontrol signal is output
from the computercontrol cabinetto the lamp filamentpower controller when the ambient
UV-B reaches the specified start-uplevel. The SCR power controller provides - 120-V rms
to the primary side of a 6.3-V, nominal center-tapped(CT) filament transformer. The CT
voltage from this transformer(- 3.2 V) is then applied across each of the cathodefilaments.
A separate transformeris provided for each lamp on the isolatedend. A common transformer
supplies several filaments (lamps) in parallel on the nonisolatedend of each lamp.

As mentioned, the SCR power controller uses phase-anglefiring to control the voltage
level necessary to heat the lampfilament. This voltage level is adjustedby the 4- to 20-mA
outputsignal controlled by the UV-B software. The filament voltage is operatedat maximum
for cold weather startingandat the minimumallowablevalue at other times to maximize lamp
life.

o
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Fig. 7. Power supply and monitoring/control subsystem cabinets.
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6.2 LAMP ARC POWER SUPPLY/CONTROL

- One of the mainpurposesof the control system is to maintainthe level of UV-B to which
the plantsare exposed at a specified percentageabove the ambientUV-B level throughout

. daylight hours.
Direct control of the lamp arc power supply is used to maintainthe UV-B level. As the

ambient UV-B level increases, the lamp arc power supply increases the outputvoltage level,
resulting in increased lamp currentand thus increased lamp i:ltensity. Similarly, when the
ambient UV-B decreases, the lamp arc voltage decreases, thereby decreasingthe UV-B
intensityto which the plants are exposed.

The lamp arc power supply subsystemconsists of the single- to three-phase converterand
the variable frequency power supply. These components are housed in the power supply
cabinet.

The variable frequencypower supply provides ac power over the frequency range of 60
to 3000 Hz for output to the lamp arcpower cabinet. The power supply output provides a
maximum outputvoltage of 230 VAC rms, which is adjustablebetween 0 and230 VAC rms
from the 4- to 20-mA output signal controlled by the UV-B software. Total available power is
3000 VA at full-rated outputvoltage.

The lamparc power supply is contained in a standard 19-in. rack-mountenclosure. The
front panel control and indicatorsconsist of a power-on indicatorlamp, voltage amplitude
control, and power circuit breakerthat applies line power to the unit. Outputfrequency is
determinedby a plug-in oscillator. The output frequency range is from 45 to 5000 Hz. The
dimensionsof the variable frequency power supply are 17.5 x 19 × 23 in. The power supply
weighs -- 310 lb.

,,,,.._,,,_,,,,,¢,_q,,.,,,p,,,,,,,.. ,q,,nl.n,,1'_1,_.,i,,,,,,,tjnq,_llnIva.,,,q,,.uelm,i,.m,_,',,,q,_rlllflenanq,ll_,,inaqrelll.',,,WllaUl_l,iq,,,nq,wlil,,q_ln_rlllrl,,,rlqql,l,qlllllPplu_q,q_,qqlliqlrl,llplllllnqlqrnwlqi,wllmqlml_plr,ipgelliflq,ll_lllqplllri_iiirIqPllllllllllllllll'lllliqllqlllllllIllllqlqP"'I"Vlll¥11_'ll!hi,PlIIIlqlPlPq'PlrlqlllllqilllllmI'rlIlllmlPllIlI IqlillqIIImPlmI PlR'll_rTIIl_qq_II_HlfllIPIIP',_,1PIIIIIIPRIPPlllI_11Sqp[q]llllIq"HIP_IIPIIIIII_lllPllflIIl|llmlPlIIll[llPl_lpI{llP[_lI_plltllpqIlllIl_l_[_l[_qlllq]l[ll_lqIIllllll[ll]qIll_nlHIlI_lIllp_qllq_llqlpl_qlIIII]llqq_llllllq_Pplll_l_lqllI'_1Ilplqql]_llIIIirllllii_lllillql,_'llllll
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7. SENSOR SUBSYSTEM

The mainpurposeof the UV-B project is to monitor the intensityof the ambientUV-B
andmaintainthe experimentalplant species in an environmentat a specified percentageof
UV-B intensityabove the ambient level. Therefore, a monitoringsystem is necessaryto
continuouslyreportthe ambientUV-B intensity and the UV-B intensity received by the
experimentalplant species. By using the feedbackfrom the measured values of UV-B
intensity, the UV-B computerprogram can accuratelycontrol the UV-B intensityreceived by
the experimentalplants. This monitoringsystem is realizedby the UV'Xradiometerand
sensor connectedto the input/output(I/O) ports of the colytputersystem. The UVX radiometer
has a digital readoutin radiometricunits that range from 0 to 20 mW/cm2, with precision
traceableto the NationalInstituteof StandardsandTechnology. The radiometerfeatures three
sensitivity ranges covering the span from 200/_W/cm2to 20 mW/cm2.

The UVX radiometeris powered by a single 9-V batteryand is thus completelyportable.
The radiometerhas low-battery indicatorsand overrangingcapability, lt also has a sensor
inputreceptacleto allow the sensor cable to inputthe measuredUV-B intensityfrom the
UV-B sensor, and it has a recorderoutputjack for transmittingthe UV-B measurementto the
computerizeddata acquisitionsystem via a cable connected to the I/O moduleson the
computer.

7.1 ULTRAVIOLET SENSORS

The UVX sensor is designed for measuringradiant incidencesfrom line-typeand
phosphor-coatedmercury sources. To ensure properoperationof the sensor, several factors
(includingcalibration,spectral response, and sensor field of view) must be clearlyunderstood
and practiced. These concepts are discussed as follows.

To ensure accurateradiometerreadings, the meter should be zeroed before the sensor is
placed in the UV-B environment. Zeroing is accomplishedby covering the sensor so that no
UV-B light strikes the sensor window (usually, turning the sensor upside down so the white
circular window on the front faces an opaquesurface is sufficient). Then, the rangeswitch on
the radiometeris set in the 200-_tW/cm2 position, and the zero adjustmenttrimpotis adjusted
for a display reading of 0.0/tW/cm 2.

The UV-B spectrumincludes those wavelengthsof light between 290 and 320 nm. For
accuratemeasurementof UV-B intensity, the UV sensors are calibratedto a monochromatic
sources of UV-B radiationat 310 rim.The UV-B sensors are calibratedby adjustingtheir
response to matchthat of a transfer standarddetectorwhen identically exposed to radiationof
the appropriatecalibrationwavelengthfrom the stable 310-nra monochromaticsource. The
absoluteradiationlevel from this source is set by simultaneouslymatchingit with that of the
correspondingNationalInstitute of Standardsand Technology standardof spectral irradiance.
Because only the sensor itself is adjustedduring this calibration, it is interchangeablewith any
other UVX UV-B sensor or UVX radiometerelectronicswithout affecting the overall
accuracyof the monitoringsystem. The UV-B sensors shouldbe recalibratedevery 6 months as

to ensure continuedaccuracy.
The UV'3[sensor incorporatesa uniquediffuserat the incidentsurface which permits

radiationdetectionto incidenceangles of + 81° from normal. This allows the sensor to have



17

an almost ideal cosine response. The sensor field of view is also a majorfactor in determining
the accurateUV-B intensityfrom the UV-B sensor reading.Because the power incidenton the

- sensor is being measured, it is importantthat the sensor's field of view includethe entire
length of the UV-B lampsto ensure that the power from the excluded ends is sensed and
includedin the measurement.If the field of view does not includethe entire lamp length,,lh

increasingthe distanceof the sensor from the lamp wouldbe necessary. Otherwise, the UV-B
intensity would be less and a differentreadingwould be obtained.

Sensor spectralresponse is an importantfactor in obtaining accuratereadingsfrom the
UV-B sensor. An ideal UV-B radiometerwould respondexactly the same to ali wavelengths
of radiation in the regionof interest (290 to 320 nm) andhave zero response to ali other
wavelengths (ideal bandpassfilter). Unfortunately,real radiometershave a response that peaks
at some wavelength anddiminishestoward zero from this peak, as is the case with the UVX
sensor, whose absolute spectral responseis shown in Fig. 8. However, by knowingthe
relative spectral distributionof the UV-B sources (UVB-313 lamps and sunlight) and the
absolute spectral response of the radiometer,it is possible to calculatecorrectionfactorsthat
will allow accurate, absolute UV-B irradiancemeasurements.The correction factor is the
percentage of the radiometer'sresponse that is caused by only those wavelengths of interest
(290 to 320 nm), because the total output of the radiometerwill contain contributionsfrom
electromagnetic radiationoutside the UV-B region.

The output of the UVX radiometeris given by the following equation:

- where

BCA)= absolutespectralresponse of UVX radiometer(unitless),

DCA)---relative spectralpower distributionof light source to be measuredOV/m2/nm),

k - amplitude multiplierfor DCA),

AO,) = k * DCA),absolutespectralpower distributionof light source to be measured
(W/m2/nm),

UVX - UVX radiometer output 0V/m2).

As shown in Fig. 8 and in the spectralpower data on the UVB-313 lamp sources and
sunlight(Fig. 3), the limits of integrationin Eq. (1) can be limited to 270 to 400 nm because
the productof BCA)*DCA)approacheszero outside this range. Thus, the total outputof the

o UVX radiometer is a functionof the product of the UVX radiometer'sabsolute spectral
response with the spectral power distributionof the light source to be measured.

als
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Fig. 8. UVX meter absolute response.
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A correctionfactor for the UVX radiometercan be derived which will give the portionof
the radiometerresponse caused only by electromagneticruliation in the UV-B region of

- interest. Solving for k in Eq. (1) gives the following equaton:

kffi UVX
" 4°0" (2)

I BCA)DO_)_
270ma

The desired measuredUV-B irradianceis given by Eq. (3) as follows:

2go_ 2gonm

Subsitutingk from Eq. (2) ,nto Eq. (3) gives the following:

I a(),)dX = _o. UVX D(k)dX.

_o. / BC_)D(X)_ _o. (4)
2"/0 am

Thu,:, a corre_ion factor can be defined as
I¢

_m

" J D(X)dh
_' - (5)Correction Factor - _ ..

[ B(X)DCA)dh
2qOnm

Thus, the desired output is given by.Eq. (6) as follows:

_r_D NIR

I A(X)dX = (UVX), (Correction Factor). (6)
290 _

The relative spectralpower distributionof the UVB-313 lamp andambientsunlight was
. shown in Fig. 3. The data used to generatethe_,efigures were used for D(X) in Eq. (5) to

obtain correction factors for the UVX radiometerwhen measuringa_bient sunlight or the
UVB-313 lamps. These correction factors were stored in the computerand used by the UV-B

• software to correctthe UVX meter's outputso it wouldonly be proportionalto the UV-B
irradiance.
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8. MONITORING AND CONTROL SUBSYSTEM "

sv

The monitoring and control subsystemis designedto automaticallyperform the data
acquisitionand datastoragefunctions. Equally importantpurposesof the monitoringand
control subsystemare the generationof controlcommands andoutputof signals to both the
lamparc power cabinetand SCR power controller.The loft cabinet in Fig. 7 shows the
computerizedmonitoringand control subsystem.

8.1 COMPUTER CONFIGURATION

The computerconfigurationfor the UV-B monitoringandcontrol subsystem is centered
aroundan InternationalBusiness Machines (IBM) Model 7234 industrialpersonalcomputer
AT (PC AT) with rack-mountcapability.This computerwas chosen for its direct applicability
to the UV-B project, low cost, andmountabilityin a standard19-in. industrial rackcabinet.

The IBM Model 7534, industrial rack-mount,color graphicsmonitor is used to display
the varying real-time status informationin formatted screens as well as display data in graphic
form.

8.2 SENSOR SIGNAL INPUT

The transfer of informationfrom the lamp banks into the computeris accomplished with
two MetraByteModel EXP-16, 16-channelmultiplexersand a MetraByteModel DAS-8,
medium-speedanalog-to-digitalconverter(ADC). The multiplexersare mounted in a 19-in.,
rack-mountframe and containscrew terminals for terminatingali analog inputfield wiring.
The ADC plugs into the back of the IBM PC AT at one of the available backplaneexpansion
slots.

Connections to the ADC from the EXP-16 are made throughone of two standard37-pin,
D male connectors. Besidesmultiplexingthe inputchannels, the EXP-16 providessignal
amplification, filtering,and conditioning.The EXP-16 allows for user switch-selectableand
programmablegains. The EXP-16 analog inputmodule accepts a signal in the 0- to 5-V dc
range. Ali 16 differentialanalog input channelsare selected by a 4-bit TI'L/CMOS-compatible
address.

8.3 CONTROL SIGNAL oIYrPUT

Control signal outputs are generatedby a MetraByteModel DDA-06 analog output
interfacecard. The DDA-06 plugs into the back of the IBM PC AT at one of the available
backplane expansionslots. The 4- to 20-mA controlleroutputsignals are interfacedto field
wiring throughthe MetrabyteModel STA-U screw terminationaccessory board, Field wiring
terminatesdirectlyonto screw terminals provided on the STA-U. Connections from the
STA-U and the DDA-06 are made via a standard37-pin ribbon c_le.

The control signal output is generatedby the control algorithm _f the UV-B software and
is based on proportional-integralcontrol theory. This algorithmuses the differencebetween
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the desired percentageUV-B above ambient and the actualpercentageUV-B above ambientto
determine the requiredadjustmentin control signal outputto achieve the desired result.

8.4 DATA STORAGE

Data storage for the system is provided by two removableBernoullidisk units. This type
of unit was selected for its large data storage capability,ruggedness, and low cost. The
removable disk allow data to be accumulatedin the field and takento the laboratoryor office
for analysis.

8.5 SYSTEM POWER CONDITIONING

Power for the control anddata acquisitioncomputersystem is provided by the power line
conditioner.Inclusion of the conditionerwas necessarybecause of the remoteness of the site
andthe possibility of power supplyvoltage surges.

8.6 SYSTEM SOFTWARE

System software is responsible for the data acquisitionandsystem control functions. The
software is based on the enhancedversion of the BASIC programminglanguage knownas
Microsoft's QUICK-BASICand is organized in a modular form, with each moduledesigned
to perform a particularfunction.

, The interactionbetweenthe system and the user is via a series of screens accessed
through the commandline options displayed at the bottomof each screen.

The most commonlyused--and the one thatappearswhen the UV-B programis
- initiated--is the main menu/overallsystem display screen.

8.6.1 Overall System Display

The overall systemdisplay contains data that are presentedon the system color monitor
and updated in real time. Componentsof the display are as follows:

* Top left: Currentdate
, Top right: Time of day
• Top center: UV-B RESEARCHFACILITYDATA ACQUISITIONAND CONTROL

SYSTEM DATA BASE POINTS DISPLAY
• Columnheadings: NAME (nameof point), TYPE (type of point: analog outputor input),

VALUE (numericvalue at that instant), ENGR. UNITS (proper
engineeringunits), MIN (minimumvalues for point), MAX (maximum
values for point)

• Lines 1-4: Information on the UV-B flux undercellulose acetate film for lampbanks
• * Line 5: AmbientUV-B measuredreaching ground

• Line 6: Air temperature(°F) in environmentof experimentalplant species
• Line 7: Rms value of arc voltage

" • Line 8: Rms value of filament voltage output tO filament transformer cabinet
• Line 9: Arc voltage as a percentageof power supply capacity
• Line 10: Filament voltage as a percentageof the SCR power controller

in_ III
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s Line 11: Raw UVX measurementof the ambientUV-B intensitybefore the correction
factor is applied

• Lines 12-15: Raw UV-B intensityunderCA beforethe correctionfactor is applied
• Line 16: Average UV-B intensityundercellulose acetate
• Line 17: Set point percentage above ambient at which UV-B intensity under cellulose

acetate is set
• Line 18: 'Control percentageabove ambient UV-B currentachieved
• Line 19: Percentage shadeto include in shade factor calculationsunder cellulose

acetate lamp bank
• Lines 20-21: Readings for quantumsensors (mmol)
• Line 22: Filament voltage as a percentageof capacity outputto lamp filament
• Line 23: Arc voltage as a percentageof capacity outputto lamp bank
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- 9. DATA ANALYSIS AND CONTROL EVALUATION

" System performanceand exposure intensitieswere evaluatedfrom data logged
automaticallyby the UV-B data acquisitionand controlsystem over a majorpartof the
plant-growing season.

Retrieval and analysis of the data are focused here. Data analysis has two important
functions: (1) correlatingplant behaviorand conditionswith the increased intensitiesof UV-B
and (2) evaluatingthe performance of the data acquisitionand control system.

Examplesof data collected from the system are shown in Figs. 9, 10, and 11. "Ihese
figures illustratethe general performanceof the power Supplysubsystem and the data
acquisitionand control subsystem.Figure 9 shows the spectralpower distributionbeneaththe
lamp banks of the exposure facility at various outputpower settings and emphasizesthe
system's ability to supplementambientUV-B. Figure 10 shows the variation of UV-B
intensityundera cellulose-acetate-filteredlampbankand the ambient UV-B for a sunnyday
with clouds directlyoverhead. Figure 11 shows the percentage difference between the curves
in Fig. 10 and the percentagevariation over a l-d period.

By comparing the desired conditions with the actual data collected and graphically
displayed, a reasonableanalysis of control system performancecan be made.

For an accuratesystem performanceevaluation, the initial specifications and requirements
of the UV-B data acquisitionsystem can be used as the standardof reference.

The principalaim of the dataacquisitionand control system is to maintain the UV-B
intensity level reaching the experimentalplant species at the specified controllerset point
percentage above ambient UV-B intensity.

As shown in Fig. 10, the UV-B intensityreceived by the experimentalplant species
- (from the control system) is always above ambientUV-B intensity for the typical day.

In Fig. 11, the percentagedifference between the UV-B intensities graphed in Fig. 10 is
shown. As can be deduced from this graph, the percentagedifference fluctuatesaround 32%,
which is the specified controllerset point.
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Fig. 9. Output of UVB-313 lamp filtered with CA film.
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Fig. 10. Measurement of UVB under CA f'flterlamp bank and ambient UV-B.
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- I0. SUMMARY

An automatedsystem for generating and controllingUV-B radiation andfor collecting
dataaboutanalyzing plant species has been designed and implemented.

The system has exposed plants at elevated UV-B intensities over a season of growth, and
plans are bieng madefor future seasons of exposure.

The system is dependable,interactivewith operators,andexpandable to allow for
additional parametersandincreasedversatility.
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II. CONCLUSIONS AND RECOMMENDATIONS

The UV-B exposure and monitoringsystem functionswell andhas demonstratedgood
performance over the course of the plant growing season, lt has providedmuch consistent and
correctdata for analysis and excellentcontrol of exposure intensities.

The software is user friendly andprovides flexibility andinteractionwith the system.
The system user interfacehas proved easy to learn anduse and provides information on

ali importantparametersin the exposure environment.The data displayscreens provide data,
status information, andmenus for changing the method of control.
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• 'THIS FILE CONTAINS VARIABLES COMMON TO DATAL&CAND PDBINPUT

COMMON SHARED
" NUM.ANI%,NUM.ANO%,NUM.DGI%,NUM.DGO%,NUMTXT%,NUMADC%,NUMMIC%,NUM.RTD%,NU

MPNT%,PNT.TYPE$(I),PNT.NAME$(1),ANI.TBL%(I),ANI.EUNITS$(I)
COMMON SHARED

ANI.DEV$(_),ANl.UNIT%(_),ANl.CHNL%(_),ANl.CNVTYP$(_)_ANI.C_EFA(_)'ANl.C_EFB(_),ANl.C_EFC
(1),ANI.LOLIMI(1)

COMMON SHARED

ANI.HILIM1(_)_AN_.SCAN%(_)_ANI._LINTRVLI(_)_ANI._TATUS%(_)_AN_$_AN_$_AN_.TBL%(_)_AN_.STA
TUS%(_)_AN_.CHNL%(_)_AN_.SP(_)_AN_.MAN._UT_UT%(_)_AN_.INI._uT_UT(_)_AN_.KP(_)_AN_.KI(_
),A_NO.VALUE(1)

COMMON SHARED
DG_$_DGI.TBL%(_)_DGI.DEV$(_)_DG_.UNITe/,,(_)_DGI.CHNL%(_)_DGI._LINTRVLI(_)_DG_.STATus%(_)

COMMON SHARED
DGO$_DC_.TBL%(l)_DGO.DEV$(l)_DGO.UN_T%(l)_DGO.CHNL%(l)_DGO.STATUS%(l)_TXT$_TXT.TBL%
(1),TXT.TEXT$(1),TXT.STATUS%(1)

COMMON SHARED PDB.LOADED%,COMMA$,DBDRIVE$,TYPE.PNTR%(1)
COMMON SHARED TOT.POINTS%,MAXANI%,MAXANO%,MAXDGI%,MAXDGO%,MAXTXT%
COMMONSHARED ADC.LOC.ANI%(1),MIC.LOC.ANI%(I),RTD.LOC.ANI%(1),ADC.CHNL.TBL%(I)
COMMONSHAREDANl.COMM1.DB%(l)

TOT.POINTS%= 400
MAXANI%= 364

. MAXANO% = 6
MAXDGI%= 10
MAXDGO%= 10

• MAXTXT%= 10
MAXADC% = 350 ' Guess for now t
MAXRTD%= 0
MAXMIC%= 45

IFPDB.LOADED%CK)TOENDINC1
REDIM PNT.NAME$(TOT.POINTS%) 'POINTNAMES
REDIM PNT.TYPE$(TOT.POINTS%) 'TYPE(ANI,ANO,DI,DO,TXT)
REDIM TYPE.PNTR%(TOT.POINTS%)'POINTERTO ENTRY 1NCORRES.TYPE TABLE.
REDIM ANI.EUNITS$(MAXANI%)'ENGR.UNITS (E.G., PPB,DEGC,ETC.)
REDIM ANI.DEV$(MAXANI%) 'TYPEOFDEVICEANALOGINPUTCOMESFROM.
REDIM ANI.UNIT%(MAXANI%) 'UNIT# (COM-PORT#,ADC-CARD#,ETC.)
REDIM ANI.CHNL%(MAXANI%) 'CHANNEL# (COM-ELEMENT#,ADC-CHANNELOR BIT#)
REDIM ANI.CNVFYP$(MAXANI%) 'CONVERSIONTYPE (E.G.,SPC,T,LIN)
REDIM ANI.COEFM(MAXANI%) 'ENGR.UNITSCONVERSIONCOEFFICIENT"A"
REDIM ANI.COEFBT(MAXANI%)'ENGR.UNITS CONVERSIONCOEFFICIENT"B"
REDIM ANI.COEFCI(MAXANI%) 'ENGR.UNITS CONVERSIONCOEFFICIENT "C"

. REDIM ANI.LOLIMt(MAXANI%)'MINIMUMALLOWABLEVALUE
REDIM ANI.HILIMI(MAXANI%)'MAXIMUMALLOWABLEVALUE
REDIM ANI.SCAN%(MAXANI%) 'SAMPLINGRATE

• 'REDIMANI.SAMTIM{(MAXANI%)
'REDIMPREV.SAM.TIMEr(MAXANI%)
'REDIMPREV.ANI.SAMTIMI(MAXANI%)
REDIM ANI.STATUS%(MAXANI%)'STATUS(0-DISABLED,I-ENABLED) -- $ OR%??
'REDIM ANI.VALUEI(MAXANI%) 'CURRENTMEASUREDVALU

III ' II I
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'REDIM ANI.NEW.VAL%(MAXANI%)'STATUSOFANI.VALUE! FORDISK STORAGE
'REDIMANI.PREVAL!(MAXANI%)'PREVIOUSLYMEASUREDVALUE
'REDIM ANI.MAXVAL!(MAXANI%)'MAX MEASUREDVALUE SINCE STARTOF EXflUERIMENT
'REDIM ANI.MINVALT(MAXANI%)'MINMEASUREDVALUE SINCE START OF EXPERIMENT
'REDIMANI.AVEKAGE!(MAXANI%)'AVERAGEMEAS. VALUESINCE EXPERIMENTSTART
'REDIMANI.VARIANCEI(MAXANI%)'MEASUREMENTVARIANCESINCE EXPERIMENT

START

'REDIMANI.VALSUMt(MAXANI%) 'VALUESUM
'REDIM ANI.VALSQSUMt(MAXANI%)'VALUE SQUAREDSUM
'REDIMANI,MVCOUNT%(MAXANI%)'SAMPLINGCOUNTER
'REDIM ANI.CUMHRAVt(MAXANI%,24)'CUMULATIVEHOURLYAVERAGE
'REDIMANI.DLTIMI(MAXANI%)
'REDIMANI.PLTIMt(MAXANI%)
!

'REDIMDAOUT(NUM.CNTLS%)
!

REDIM PDB.DATA$(80) 'TEMP ARRAY FOR READINGPOINT DATA RECORDS
!

'ANALOG OUTPUT POINTS
REDIM ANO.VALUE! (MAXANO°/o)
REDIMANO.STATUS%(MAXANO%)
REDIM ANO.CHNL%(MAXANO%)
REDIMANO.SP(MAXANO%)
REDIM ANO.KP(MAXANO%)
REDIM ANO.KI(MAXANO%)
REDIM ANO.MAN.OUTPUT%(MAXANO%)
REDIM ANO.INI.OUTPUT(MAXANO%)

!

REDIM ANI.TBL%(MAXANI%) 'ANALOG INPUT LOC RELATIVE TO SYS POINT DB
REDIM ANO.TBL%(MAXANO%)
REDIM DGI.TBL%(MAXDGI%) 'DIGITAL INPUT LOC RELATIVE TO SYS POINT DB
REDIMDGO.TBL%(MAXDGO%) 'DIGITALOUTPUTLOC RELATIVE TO SYS POINT DB
REDIM TXT.TBL°/dMAXTXT%)
REDIM TXT.TEXT$(MAXTXT%) 'SCREEN TEXT DATA TABLE
REDIM TXT.STATUS%(MAXTXT%)
!

REDIM ANI.PLINTRVL!(MAXANI%)'ANALOGINPUT PRINTERLOGGING INTERVAL
REDIM DGI.PLINTRVL!(MAXDGI%)'DIGITALINPUT PRINTER LOGGING INTERVAL
I

!

REDIM DGI.VALUE%(MAXDGI%)
REDIM DGI.DEV$(MAXDGI%)
REDIM DGI.UNIT%(MAXDGI%)
REDIM DGI.CHNL%(MAXDGI%)
REDIM DGI.STATUS%(MAXDGI%)
!

REDIM DGO.VALUE%(MAXDGO%)
REDIM DGO.DEV$(MAXDGO%)
REDIM DGO,UNIT%(MAXDGO%)
REDIM DGO.CHNL%(MAXDGO%)
REDIM DGO,STATUS%(MAXDGO%)
!

REDIM ADC.LOC. ANI%(MAXADC%)
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REDIM MIC.LOC.ANI%(MAXMIC%)
REDIM RTD.LOC _.NI%(MAXRTD%)

. REDIM ADC.CHNL.TBL%(MAXADC%)
REDIM ANI.COMMI.DB%(MAXANI%)
!

•' ENDINCI"
[]
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'******************* POINT DATA BASE INPUT ROUTINE *******************
' FOR ULTRAVIOLET-B REASEARCH FACILITY SOFTWARE

REM $INCLUDE; 'COMVARI.BAS'
u

'lprint" IN PDBUVB.BAS"

41810 OPEN DBDRIVE$ + "uvb.PDB" FOR INPUT AS #1
41850 NUM.ANI%--0
41851 NUM.ANO%=0
41890 NUM.DGI%--0
41930 NUM.DGO%--0
41970 NrtJM.TXT%--0
42010 NUMPNT%=0

42050 IF EOF(I) GOTO 44570
42090 NUMPNT%=NUMPNT%+I
42130 I%=NUMPNT%

42170 LINE INPUT #1,PDB.DATA$
42210 PNT.TYPE$(I%)=MID$(PDB.DATA$, 1,3)
42250 COMMA.LOC%=4
42290 GOSUB 44690 'GET NEXT FIELD

42330 'LPRINT FSTRT%,FLENGTH%,I%,PDB.DATA$,MID$(PDB.DATA$,FSTRT%,FLENGTH%)
42370 PNT.NAME$(I%) = MID$(PDB.DATA$,FSTRT%,FLENGTH%)
42410 GOSUB 44690
42450 'EXTRACT THE FIELD INFORMATION BASED ON POINT TYPE AND CONSTRUCT
42490 'VARIOUS DATA TABLES AS DATA BASE IS READ
42530'

42570 IF PNT.TYPE$(I%) <> ANI$ GOTO 43572
42610 NUM. ANI%=NUM. ANl%+ 1 °

42650 ANI.TBL%(NUM.ANI%)=I%
42690 TYPE.PNTR%(I%)=NUM.ANI% 'CHAIN BACK TO POINT NAME TABLE
42730 ANI.EUNITS$(NUM.ANI%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
42770 GOSUB 44690

42810 ANI.DEV$(NUM.ANI%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
42850 CK)SUB 44690

42890 ANI. UNI'P/o(NUM.ANI%)=V AL(MID$(PDB.D ATA$,FSTRT%,FLENGTH%) )
42930 CK)SUB 44690

42970 ANI. CHNL%(NUM.ANI%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43010 GOSUB 44690

43050 ANI. CNVTYP$(NUM.ANI%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
43090 GOSUB 44690

43130 ANl. COEFA(NUM.ANI%)=VAL(MID$(PDB.D ATA$,FSTRT%,FLENGTH%) )
43170 CK)SUB 44690

43210 ANI. COEFB(NUM. ANI%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43250 GOSUB 44690

43290 ANI. COEFC(NUM. ANI%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43330 GOSUB 44690

43370 ANI.LOLIMI (NUM.ANI%)=VAL(MID$(PDB.D ATA$,FSTRT%,FLENGTH%) )
43410 GOSUB 44690

43450 ANI.HILIMI (NUM.ANI%)=V AL(MID$(PDB.D ATA$,FSTRT%,FLENGTH%) )
43490 GOSUB 44690

43530 ANI. SCAN°/o(NUM.ANI%)=(VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%)))
43570 GOTO 44530
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43571 '

43572 IF PNT.TYPE$(I%) <> ANO$ GOTO 43610
NUM.ANO%=NUM.ANO%+ 1

ANO. TBL°/_M. ANO%) =I%
TYPE.PNTR%(I%)=NUM. ANO%
ANO.STATUS%(NUM.ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO. CHNL°/o(NUM.ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO.SP(NUM.ANO%)fVAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO.MAN.OIYrPUT%(NUM.ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO.1NI.OUTPUT(N .ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO.KP(NUM.ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)SUB 44690

ANO.KI(NUM.ANO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
CK)TO 44530

43573 '

43610 IF PNT.TYPE$(I%) <> DGI$ CK)TO 43930
43650 NUM.DGI%=NUM.DGI%+ 1

43690 DGI.TBL%(NUM.DGI%)=I%
43730 TYPE.PNTR%(I%) = NUM.DGI%
43731 DGI.DEV$(NUM.DGI%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
43732 CK)SUB 44690

43770 DGI.UNIT%(NUM.DGI%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43810 CK)SUB 44690

43850 DGI. CHNL%(NUM.DGI%)=VAL(MID$(PDB .DATA$,FSTRT%,FLENGTH%))
43851 GOSUB 44690

43854 DGI.PLINTRVLt (NUM.DGI%)fVAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43855 GOSUB 44690

43856 DGI. STATUS%(NUM.DGI%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
43890 CK)TO 44530

43930 IF PNT.TYPE$(I%) <> DGO$ CK)TO44250
43970 NUM.DGO%=NUM.DGO%+ 1

44010 DGO.TBL%(NUM.DGO%)=I%
44050 TYPE.PN'IR%(I%) ffiNUM.DGO%
44051 DGO.DEV$(NUM.DGO%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
44052 GOSUB 44690

44090 DGO.UNIT% (NUM.DGO%)fVAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
44130 CK)SUB 44690

44170 DGO.CHNL%(NUM.DGO%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
44210 GOSUB 44690

44211 DGO.STATUS%(NUM.DGO%)fVAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
44212 GOTO 44530

44250 IF PNT.TYPE$(I%) o TXT$ CK)TO 44530
44290 NUM.TXT%=NUM.TXT%+ 1

44330 TXT.TBL%(NUM.TXT%)=I%
44370 TYPE.PNTR%0%)=NUM.TXT%
44410 TXT.TEXT$(NUM.TXT%)=MID$(PDB.DATA$,FSTRT%,FLENGTH%)
44411 GOSUB 44690

44412 TXT.STATUS%(NUM.TXT%)=VAL(MID$(PDB.DATA$,FSTRT%,FLENGTH%))
44530 CK)TO 42050
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44570 CLOSE #1
' FOR PLOOP% = 1 TO NUMPNT% 'DEBUG

'LPRINT PNT NAME$(PLOOP%) 'DEBUG
'NEXT PLOOP% 'DEBUG

*****************************************************************

' CREATING AIN SUBSETS OF ADC,MIC,& RTD POINTS FOR CONVERSIONS

NUM.ADC%=0
NUM.MIC%=0
NUM.RTD%--0
FOR ANI.LOOP% ffi1 TO NUM.ANI%

ADCOK: IF ANI.DEV$(ANI.LOOP%) <> "ADC" THEN CK)TO MICOK
NUM.ADC%=NUMADC%+ I

ADC.LOC.ANI%(NUM.ADC%)=ANI.LOOP%
' ADC.CHNL.TBL%(NUM.ADC%)=ANI.CHNL%(ANI.LOOP%)

GOTO ANDLP

MICOK: IF ANI.DEV$(ANI.LOOP%) <> "MIC" THEN GOTO RTDOK
NUM.MIC%=NUM.MIC%+ I

MIC.LOC.ANI%(NUM.MIC%) =ANI.LOOP%
GOTO ANDLP

RTDOK: IF ANI.DEV$(ANI.LOOP%) <> "RTD" THEN GOTO ANDLP
NUM.RTD%=NUM.RTD%+ 1

RTD.LOC.ANI%(NUM.RTD%)=ANI.LOOP%
GOTO ANDLP

ANDLP: NEXT ANIiOOP%

'PRINT NUM ADC%,NUM.MIC%,NUM RTD%

PDB.LOADED%=.I
44610 CHAIN "UVB"
44650'

44690 'ENTRY POINT FOR LOCATING FIELDS IN PDB STRING - PDB FIELD LENGTH IS
44730 'COMPUTED AS A FUNCTION OF RECORD COMMA LOCATION
44770 '
44810 FSTRT%=COMMA.LOC%+ 1

44811 LASTLOC%=LEN(PDB.DATA$)
44850 COMMA.LOC%=INSTR(FSTRT%,PDB.DATA$,COMMA$)
44890 IF COMMA.LOC% <> 0 CK)TO 45010
44930 IF COMMA.LOC%--0 THEN FLENGTH%=LASTLOC%
44931 COMMA.LOC% =LASTLOC% - FSTRT% + 1

44970 IF COMMA.LOC% > LASTLOC% THEN CLS:PRINT "DATA BASE LOAD ERROR, RECORD #:
",I%:STOP
44971 RETURN
45010 FLENGTH% =COMMA.LOC%-FSTRT%
45050RETURN
45090' ,,

45130 '************* END OF POINT DATA BASE IN-PUTROUTINE ******************
D
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' ULTRAVIOLET-B REASEARCH FACILITY SOFTWARE
' J. A. MCEVERS AND M. S. HILEMAN

'Modification History

'Modified: 06/20/90 By: Mike Hileman
'Modification:

'Changed the Controller Output section so that the Lamp Filament
'Controller would always output 100 Percent'

REM $INCLUDE: 'COMVARI.BAS' 'BRING IN COMMON DATA BASE DEFINITION.
_EFINE LOGICAL TRUE AND FALSE FOR ENTIRE PROGRAM.

'LPRINT" IN UVB.BAS"

FALSE%=0

TRUE°/'o==1
' OFFICE% - TRUE%

OFFICE% = FALSE% 'TRUE=DOES NOT NEED FIELD I/O HDW.

KEY 19,CFIR$(&H00)+CHR$(&H49) 'page up key
KEY 20,CHR$(&H00)+CHR$(&H51) 'page down key

KEY 21,CHR$(&H40)+CHR$(&H49) 'page up key with caps lock
KEY 22,CHR$(&H40)+CHR$(&HS1) 'page down key with caps lock

KEY 15,CHR$(&H80)+CHR$(&H49) 'page up key extended keyboard
KEY 16,CHR$(&H80)+CHR$(&H51) 'page down key extended keyboard
KEY 17,CHR$(&H80+&H40)+CHR$(&H49) 'PAGE UP KEY WITH CAPS LOCK

" KEY 18,CHR$(&H80+&H40)+CHR$(&H51) 'PAGE DOWN KEY WITH CAPS LOCK
KEY(15) ON

. KEY(16) ON
KEY(17) ON
KEY(18) ON

KEY(19) ON
KEY(20) ON
KEY(2 I)ON

KEY(22) ON

ON KEY(I I)GOSUB CNVUP 'CONVERT UP ARROW INTO WORD "UP"

ON KEY(15) GOSUB CNVUP

ON KEY(I 7) CK)SUB CNVUP
ON KEY(19) GOSUB CNVUP
ON KEY(2 l) GOSUB CNVUP

ON KEY(14) GOSUB CNVDN 'CONVERT DOWN ARROW INTO WORD "DOWN".
ON KEY(16) GOSUB CNVDN
ON KEY(I 8) GOSUB CNVDN

ON KEY(20) GOSUB CNVDN
ON KEY(22) GOSUB CNVDN

KEY OFF

" COLOR 15,1
CLS

"4' )

'******************* DATA DEFINITION *******************************
)

DIM STACK%(50)
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'TABLES DEFINING SYSTEM POINTS ,,e

MAX.TRND.RNG%=24
NUM.HRS%=I .,

WARP=-1 ' SETS TIME WARP FOR NORMAL FIELD OPERATION.
IF (OFFICE%) THEN WARP=-1 'SPEEDS THINGS UP FOR LABORATORY TESTING.
DISPL.POINTS% = 55 'NUMBER OF POINTS ALLOWABLE IN SCR.NXXX.PNT FILES
TREND.POINTS%=55 'ALLOW TRENDING OF MAX OF 55 POINTS

TREND.5MINS%=288 '24 HR TRND CYCLE @5 MIN FIXED TRND INTERVAL / POINT
TRND.PNT.LOC%--0

DIM TRND.TIMEt(TREND.5MINS%) 'ACCUM. TRND DATA FOR A MAX. OF 24 HOURS
DIM ANI.SAMTIM!(MAXANI%)
DIM PREV. SAM.TIME !(MAXANI%)
DIM PREV.ANI. SAMTIM! (MAXANI%)
DIM ANI.VALUEf(MAXANI%) 'CURRENT MEASURED VALU
DIM ANI.NEW.VAL%(MAXANI%) 'STATUS OF ANI.VALUEI FOR DISK STORAGE
DIM ANI.PREVAL!(MAXANI%) 'PREVIOUSLY MEASURED VALUE
DIM ANI.MAXVAL!(MAXANI%) 'MAX MEASURED VALUE SINCE START OF EXPERIMENT
DIM ANI.MINVALt(MAXANI%) 'MIN MEASURED VALUE SINCE START OF EXPERIMENT
DIM ANI.AVERAGE!(MAXANI%)'AVERAGE MEAS. VALUE SINCE EXPERIMENT START
DIM ANI.VARIANCE!(MAXANI%)'MEASUREMENT VARIANCE SINCE EXPERIMENT START
DIM ANI.VALSUMt(MAXANI%) 'VALUE SUM
DIM ANI.VALSQSUM!(MAXANI%) 'VALUE SQUARED SUM
DIM ANI.MVCOUNT%(MAXANI%)'SAMPLING COUNTER
DIM ANI.CUMHRAV!(MAXANI%,24)'CUMULATIVE HOURLY AVERAGE
DIM ANI.DLTIM!(MAXANI%)
DIM ANI.PLTIM!(MAXANI%)

,v

'SCREEN DISPLAY TABLE DEFINITIONS

DIM DISPL.DYE%(DISPL.POINTS%) 'COLOR FOR TEXT OR VALUE TO BE DISPLAYED
DIM DISPL.ROW%(DISPL.POINTS%) 'ROW COORD. FOR DISPLAYED POINT VALUES
DIM DISPL.COLM%(DISPL.POINTS%)'COLUMN COORD. DISPLAYED POINT VALUE
DIM DISPL.NAME$(DISPL.POINTS%)'PNT NAMES DISPLAYED ON CURRENT SCREEN
DIM DISPL.LOC%(DISPL.POINTS%) 'PNT VAL LOC FOR CURR SCRN REL TO SYS DB
DIM UNITS.LEN%(DISPL.POINTS%) 'LNGTH OF UNITS FOR DISP. ON CURR. SCREEN
DIM TREND.NAMES(TREND.POINTS%)
DIM TREND%(TOT.POINTS%)
DIM TREND.LOC%(TREND.POINTS%)

DIM TREND.BUFFS!(TREND.SMINS%,TREND.POINTS%) 'ASSUME TREND DATA IS
'CAPTURED EVERY MINUTE
'IN A CIRCULAR BUFFER FOR A
'MAX TIME SPAN OF 24 HOURS

DIM SCRTXT.LEN%(DISPL.POINTS%)'SCREEN TEXT LNGTH (USED FOR DATA DISP.

'SCREENS THAT REQUIRE PARAMETER UNITS)

DIM EOPM%(12)
EOPM%(1)=0

EOPM%(2)-31
EOPM%(3)=59
EOPM%(4)=90
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EOPM%(5)=120
EOPM%(6)=151 'Used in Julian date section

" EOPM%(7)=181
EOPM%(8)=212

. EOPM%(9)=243
EOPM%(10)=273
EOPM%(11)=304
EOPM%(12)=334
I

CURR.SCREEN%=0
LINE. START%=7
PRINT.COUNT%= 1
BACKSPACE%=8
OPTION.LINE%=22
STATUS.LINE%=23

QUERY.LINE°/_24
INPUT.LINE°/_25
NEXT.CHAR%=1
CARRIAGE.RETURN%.=13
BLANK.LINES=SPACES(50)
SCR.LAST.LINE%= INPUT.LINE%
CENTER%=40
STACK.SIZE%=50
ON$=,ON,,
OFF$="OFF"
COMMAS=","

" I

SYSDRIVE$="C:" 'SYSTEMFILES
. DATADRIVE$="D:" 'OUTPUT FILES

ALTDRIVE$="E:" 'ALTERNATE DATA DRIVE
EMR.DRIVE$- "C:" 'EMERGENCY DATA DRIVE
PROGDRIVE$="C:" 'SOURCE FILE(S)
CDRV$="C:"
DDRV$="D:"
EDRV$="E:"
FDRV$="F:"
SCNDRIVE$="C:" 'SCREEN STATIC DATA FILES
DBDRIVE$="C:" 'POINT DATA BASE
SCN.FILE.EXT$=".SCN"
PNT.FILE.EXT$=".PNT"

I

EXIT$="EXIT"
PREV$="PREV"
QUIT$="QUIT"
ANI$="ANI"

" TXT$="TXT"
DGI$=,DGI,,
DGO$="DGO"

" ANO$="ANO"
CDEG$="DEGC"
Up$="UP"
DOWN$="DOWN"
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NULLS-""
DATA.FILES- NULLS

'DEFINESOME OUTPUT FORMATS:
F7P25="####.##" ..

'DEFINEPOSSIBLEINPUTOPTION STRINGS:
START$="START"
STOP$="STOP"
GRAPH$-"GRAPH"
CONTROL$="CONTROL"
HELP$="HELP"
TREND$-"TREND"
BAR$--"BAR"
PRINT$="PRINT"
DISK$="DISK"
DATA$="DATA ',
DIAG$="DIAG"
SELOPT$="SELECTOPTION FROM MENU"
ENTOPT$="ENTER OPTION"

'DEFINESTATUS LINE CONDITIONS:
PRINTER.TITLE$="SYSTEMDATA POINT REPORT"
PRINTER.ENABLE$="PRINTINGENABLED"
PRINTER.DISABLE$="PRINTINGDISABLED"
DISK.ENABLE$="DISKSTORE ENABLED"
DISK.DISABLE$="DISKSTORE DISABLED"
PRINT.STATUS$--PRINTER.DISABLE$'INITIALPRINTER STATUS LINE.
DISK.STATUS$=DISK.DISABLE$ 'INITIALDISK STORAGESTATUS LINE.
SYS.STATUS$ = "SYSTEM STARTED"'INITIALSYSTEM STATUS LINE.
STATUS.CHANGE%=TRUE%

DATA.TITLES-"UV-B RESEARCHFACILITYANALOGDATA"
NUMHDRS°/_ 12 '#of headersin datafile
PDB.STRING$=""
VAL.STRING$=""
BLANK$="<BLANK>,"
EOH$="<EOH>"

DAY$=MID$(DATE$,4,2)
MONTH$=MID$(DATE$, 1,2)
YRI$=MID$(DATE$,9,2)
YR2S=MID$(DATE$, I0,1)
SYS.PDB$="I" 'POINT DATA BASE DESIGNATOR

DLINTRVLI = 180.0 'Disk data logging intervalin seconds.
PLINTRVLI = 30O.O

MINI)LI! - 60.0 'Min. allowabledisk logging interval in Sec.
MAXDLI! = 30000.0 'Min. allowabledisk logging interval in Sec.
MINPLIt = 120.0 'Min. allowable printer logging interval in Sec
MAXPLI! = 30000.0 qVlax,allowable printer logging interval in Sec ,m

TRNDINTRVLI=60.0*5
TIME.COUNT%--0

NO.POINT.DEF%=TRUE% 'Firsttime, display 1st Trendpoint in file.
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TREND.START%=TRUE%
. TREND.GRAPH%=0

TREND.GRPH.START%=0
TREND.FLAG%---0

o ERtLPASS%=0
TRND.FLAG%=0
PASS%--0
ADC.LOOP% = 0

WRAP%=FALSE% 'FULLTREND BUFFER INDICATOR
AUTO.SCALE%= TRUE% 'SETS Y AXIS TREND SCALE TO (MAX-MIN)*I.2
t

*********************************** *************************

FORMLOOP%--0TO MAXANI%
ANI.MAXVALI(MLOOP%)=-9.E+9
ANI.MINVALI(MLOOP%)=9.E+9
NEXT MLOOP%
IF PDB.LOADED%THENCK)TOTRNDBUF

'OPEN& READ POINTDATA BASE CONTAININGPOINT DATA
'INTOSYSTEM POINT TABLES
t

CHAIN "PDBUVB"

. '************* BEGIN CREATION OF TREND BUFFERS *************

TRNDBUF:
FILE.NAMES -" SCRN008.PNT"
GOSUB LDDYNPNT
NTPNTS% = NDPNTS%

'REDIM TREND.BUFFSI(TREND.5MINS%,NTPNTS%)
FOR TLOOP% = 1 TO NTPNTS%
TREND.NAME$(TLOOP%)- DISPL.NAME$(TLOOP%)
TREND.LOC%(TLOOP%)ffiDISPL.LOC%(TLOOP%)
'[,PRINT TREND.NAME$(TLOOP%);" ";TREND.LOC%(TLOOP%)
NEXT TLOOP%

'*************** END CREATIONOF TREND BUFFERS

'************* BEGIN METRABYTE HARDWAREDEFFINITION ***************

DASH8BASE%=&H300 'SET BASE ADDRESS FOR ANALOG INPUT CARD.
" DDAO6BASEe/_&H350 'SET BASE ADDRESS FORANALOGOUTPUT CARD.

STARTI2BIT%---0 _)EFINECOMMANDTO STARTA/D CONVERSION.

" DIM GAIN.EXPI(2)
GAIN.EXPI(1)=I.0 'SETGAIN'SFOR ALL OF THE EXP-16CARDS
GAIN.EXPI(2)=I.0 'USEDINTHISSYSTEM
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NUM.SAMPS% = 5 'TAKE 5 READINGS FROM A/D (AVERAGE MIDDLE 3).
DIM CNTS%(NUM.SAMPS%)

q.,

'************* END METRABYTE HARDWARE DEFFINITION ***************
!

'****** BEGIN UVB LAMP AND FILAMENT CONTROL DEFFINITION'S *********

DIM CNTLOUT(NUM.ANO%) ' DIMENSION CONTROLLER OUPUT ARRAY

KP.LAMP = 0.3 ' INITIAL PROPORTIONAL CONTROL PARAMETER
ICI.LAMP = 0.05 ' INITIAL INTEGRAL CONTROL PARAMETER
WNDUPLMT= 25.0 ' INTEGRAL WINDUP LIMIT

' INITIAL UVB CONTROLLER SETPOINT PERCENTAGE

' ABOVE AMBIENT SOLAR UVB FLUX (DEFAULT)
' CONTAINED IN DATA BASE FILE (UVB.PDB)

FOR CTL. CNT% = I TO NUM.ANO%

IF PNT.NAMES(ANO.TBL%(CTL.CNT%)) = "LAMPFLUX" THEN
FLUX.PCT.ABOVE.AMB = ANO.SP(CTL.CNT%)

END IF
NEXT CTL.CNT%

CPPCT -- 40.95 ' CONTROLLER OUTPUT A/D GAIN FACTOR
T = 0.5 ' SCAN RATE INTERVAL

FILAMENT.TURN.ON = .01

ARCPLASMA.TURN.ON = .20

Q.AMBIENT ---1.0 ' INITIALIZE IST TIME TO PREVENT DIVISION BY 0

'****** END UVB LAMP AND FILAMENT CONTROL DEFFINITION'S *********
!

'***** BEGIN COSINE CORRECTION TERMS FOR UVB POLYCHROMATIC SENSOR ****
!

LAT.DEG = 36.01 'OAK RIDGE LATITUDE
LONG.DEG = 84.14 OAK RIDGE LONGITUDE
H.MIN = 0.0 SOLAR TIME IN MINUTES
DEC.ANG = 0.0 DECLINATION ANGLE OF SUN
ZENITH.ANG = 0.0 SOLAR ZENITH ANGLE
DLST = 1.0 DAY LIGHT SAVINGS TIME

EQU.TIM = 0.0 EQUATION OF TIME (PERTUBATIONS IN
EARTH'S RATE OF ROTATION

PI = 3.14159265 'VALUE OF PI

RAD.CNV = PI/180 ' PI RADIANS / 180 DEGREE'S

DEG.FROM.NOON = 0.0 ' # OF DEGREES FROM NOON

'***** END COSINE CORRECTION TERMS FOR UVB POLYCHROMATIC SENSOR ****
!

*********************** END OF DATA INITIALIZATION ****************** *
!

********************* BEGIN "IDLE-LOOP" ****************************
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ENTRY: CLS
PROGRAM.END%=FALSE%

" SYS.RUN%=TRUE%
FOR ANO.PTR% = 1 TO NUM.ANO%

_. ANO.MAN.OUTPUT%(ANO.PTR%) = FALSE%
NEXT ANO.PTR%
DISK.LOG% - FALSE%
t

IDLE:
ON ERROR GOTO ERRHANDLER
IF PROGRAM.END% THEN CK)SUB 54151

IDLE 1: IF SYS.RUN% THEN
CK)SUB METRA.SCAN 'SERVICE ANALOG INPUTS
CK)SUB TREND.DATA.CAPTURE
GOSUB CONTROLLER.OUTPUT

'CK)SUB 'SERVICE DIGITAL INPUTS
'GOSUB 'PERFORM DIGITAL OUTPUTS

ELSE
CK)SUB 6O040

END IF

CK)SUB DATTIM 'TIME & DATE UPDATE
CK)SUB JULIE 'EXECUTE ROUTINE TO DETERMINE JULIAN DATE

" 'POWER FAIL CHECK ??

'INITIATE WATCHDOG TIMER IF DA & C HAS STARTED 77
9,

IF CURR.SCREEN% = 0 THEN CK)SUB SCRN0 qVlainMenu
IF CURR.SCREEN% = 1 THEN GOSUB SCRN1 'GRAPHICS
IF CURR.SCREEN% = 2 THEN GOSUB SCRN2 'SYSTEM DIAGRAM

IF CURR.SCREEN% = 3 THEN GOSUB SCRN3 'Printer Logging
IF CURR.SCREEN% = 5 THEN GOSUB SCRN5 q)isk Storage
IF CORR. SCREEN% = 6 THEN GOSUB SCRN6 'Control

IF CURR.SCREEN% = 8 THEN GOSUB SCRN8 'Graphics Trending
IF CURR.SCREEN% - 13 THEN GOSUB SCRN 13 'Bar Graph's
IF CURR.SCREEN% = 15 THEN GOSUB SCRNI5 'Load Micristarr profiles
IF CURR.SCREEN% = 16 THEN GOSUB SCRN16 'Control Parameter Display
IF CURR.SCREEN% = 17 THEN GOSUB SCRN17 'Change Cntr. SP Display
IF CURR.SCREEN% - 18 THEN GOSUB SCRNI8 'Change Cntr. GAIN Display
IF CURR.SCREEN% = 19 THEN GOSUB SCRN19 'Change Cntr. RESET Display
IF CURR.SCREEN% - 20 THEN .GOSUB SCRN20 'Change tntr. Mode Display
IF CORR. SCREEN% = 21 THEN CK)SUB SCRN21 'Change Cntr. Output %
IF CURR.SCREEN% = 25 THEN GOSUB SCRN25 'Ali Points Display

IF PRNT.LOG% THEN GOSUB LOGPRINT "PRINT LOG CHECK
IF DISK.LOG% THEN GOSUB LOGDISK 'DISK LOG CHECK

* INPUT.STRINGS=""
CK)SUB KEYBD 'KEYBOARD INPUT HANDLER

'UPDATE SYSTEM STATUS LINE
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IF STATUS.CHANGE%OR SCREEN.CHANGE%THEN CK)SUBSTATLN
,N

GOTO IDLE

'***************** END OF "IDLE-LOOP"**************************** ,,

'*************** KEYBOARD INPUT HANDLER *************

KEYBD: 'ENTRY POINT
IF INPUT.PROMPT%oGOTOKBINS
LOCATE INPUT.LINE%,1
PRINT "INPUT:";
INPUT.PROMFI_/o=TRUE%

KBINS:KB$=INKEY$
IF LENfKB$) <> 0 GOTOCHKBS
GOTO EXITKB

CHKBS: IF ASC(KB$) <> BACKSPACE% GOTO CHKCR

'INCREMENT BACKSPACE COUNTER

BACK.CN_/o=BACK.CNT%+ 1
BACK%=TRUE%
IF NEXT.CHAR% - 1 GOTO EXITKB
NEXT.CHAR%=NEXT.CHAR%- 1
LOCATE INPUT.LINE%,LINE.START%+NEXT.CHAR%
PRINT" "'

DEFINE NEW INPUT BUFFERDISCARDING "BACKSPACED OVER" CHARACTERS
'FROMPREVIOUS INPUT BUFFER

INPUT.BUFFERS=LEFTS(OLD.BUFFS,BUFF.LEN%-BACK.CN'I%)
GOTO EXITKB

CHKCR: IF ASC(KB$) <> CARRIAGE.RETURN% GOT@ADDCHR
BACK.CN_/,----0'RESET BACKSPACE COUNTERFOR NEXT INPUT STRING

LINE.LENGTH%=LEN(INPUT.BUFFERS)
INPUT.STRINGS=INPUT.BUFFERS 'CAPTURE PREVIOUSLY INPUT CHARACTERS

'DETERMINATION OF INPUT.STRINGSWHEN INKEY$--<CR> (INPUT.BUFFERS="")
I

IF INPUT.BUFFERS=""THEN INPUT.STRING$=KB$
INPUT.BUFFERS=""'CLEARINPUTBUFFERFORNEXTINPUT
NEXT.CHAR%=I 'RESETCHARACTERCOUNTER
LOCATE INPUT.LINE%,LINE.START%+NEXT.CHAR%:PRINTBLANK.LINES;
GOTO EXITKB

ADDCHR: IF ASC(KB$) > 96 AND ASC(KB$) < 123 THEN1035 = CI-IK$(ASC(KB$)- 32)
INPUT.BUFFERS=INPUT.BUFFERS+KB$
!

'KEEPTRACK OF INPUTBUFFERLENGTH
I

&,
OBUFF.LEN Y,=LEN(INPUT.BUFFERS)

'RESETBACKSPACE COUNTERTO ZEROBECAUSE OFCHANGEFROMBACKSPACINGTO
'CHARACTER INPUTFOROPERATORINPUT

, ,,qqlpI,,,q ,l_'q ',qRI'PqR_qpplrqllNIllII IIqlHlRlrd"l lYHlll,lq 'lPq '1 r' H qIII_IUlIllqIIR[I_l_m__II'_l_qll_lMIq'llqll'I_I"qll_Tlll_'rl' PPqNIIIII_'_'ql_'l_qlP'In,.ll.Pqminlr,.nq.lrlql_rli.W.1._ql.IqqliirlPIF?liiiqmpII_lHqFqH..vl,lnr.rq.,q_.,ilq_l.pl_mplp.l_lqpqqq,q.r_qllrV,l_ll.l'ipqU,l_l.....rlll,lql,i,i I_llYPlql_lnlnlrlI,,rmlrP_lliP,IIPqqN,rlqq_lPl_llqPIIIIII,IPRIPPlPmqPl_nl_lHIgIlU,lllqllp[R!_rllrllKl,l_MirllglIKlI_lmlRIq_ll,_ql_rl.q_lqlll'_l'rlYlllq'hlqI&qlll_RI_qlIBII_PI_I'PlI_PIIilP_llll_I_'l_lqql_lqlPrlllrl'llqllTqlI_llll_l_lllPl_llqplnll_q_qlq_lllP_llll_q_qlql,lll_ql'l_IIl_II[IHqI_pRIIJ_[_IIpI'II_IMPII_II__q_lI1"II
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t

IF BACK% THEN BACK.CNT%=0
BACK%=FALSE%
OLD.BUFFS=INPUT.BUFFERS 'CAPTURE INPUT BUFFER

, LOCATE INPUT.LINE%,LINE. START%+NEXT.CHAR%
PRINT KB$;
NEXT. CHAR°/_I_XT. CHAR%+ 1

EXITKB: RETURN

' ***************** END OF KEYBOARD INPUT HANDLER ***************

************************ DATE & TIME TASK ************************

DATTIM:

LOCATE 1,73: PRINT TIMES;
LOCATE I, I: PRINT DATES;
RETURN

'****************** END OF DATE & TIME TASK ************************

********************** SCREEN 0 - MASTER ***************************

SCRN0:

IF SCREEN.STATIC% GOTO SCRNODYN
FILE.NAME$="SCRN000.SCN" nAME OF FILE HOLDING STATIC INFO.
SCREEN 0

" COLOR 15,1
SCRN.COLOR% = 15

_ CLS
INPUT.PROMPT% = FALSE%
GOSUB SHWSTATIC 'GO TO ROUTINE TO PUT INFO ON SCREEN.
SCREEN.STATIC% = TRUE%

QUERY$=SELOPT$

C.,-OSUBQUERYLN 'PUT UP THE QUERY LINE.
SCRNODYN:

!

'INTERPRET INPUT STRING
!

SCRNOINP:
IF INPUT.STRINGS = NULLS GOTO SCRNORTN
IF INPUT.STRINGS <> "START" GOTO CHKSTOP
SYS.RUN%=TRUE%
SYS.STATUS$="SYSTEM RUNNING"

O OSTATUS.CHANGE Vo=TRUE

INVALID.QUERY%=FALSE%
GOTO SCRNORTN

" CHKSTOP:
IF INPUT.STRINGS o "STOP" GOTO CI-IKGRAPH
'IF A SYSTEM IS STOPPED SYSTEM PDB TABLES MUST BE CLEARED

* SYS.RUN%=FALSE%
SYS.STATUS$-"SYSTEM STOPPED"
STATUS.CHANGE%=TRUE%

O OINVALID.QUERY '/o=FALSE
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GOTO SCRNORTN
'CHECK FOR GRAPHICS OPTION,

CHKGRAPH:
IFINPUT,STRINGS <> GRAPHS CK)TOCHKCNTL
NEW, SCREEN%=I ,,
CK)SUBNEWSCN
CK)TOSCRNORTN

CI-IKCNTL:
IF INPUT.STRINGS <> CONTROLSCK)TOCHKPRINT
NEW,SCREEN%=16
GOSUB.NEWSCN
GOTO SCRNORTN

CHKPRINT:
IF INPUT.STRINGS <> PRINTS GOTO CHKDISK
NEW.SCREEN°/_3
CK)SUBNEWSCN
GOTO SCRNORTN

CHKDISK:
IF INPUT.STRINGS o DISKS CK)TOCHKDATA
NEW,SCREEN%=5
GOSUBNEWSCN
CK)TOSCRNORTN

CHKDATA:
IF INPUT.STRINGS <> DATA$ GOTO SCRN02

NEW.SCREEN%=25
GOSUB NEWSCN
CK)TOSCRNORTN

SCRN02:
CK)SUBINSTRINTP 'InputStringInterpreter
IF STRING.INTERP% THENGOSUB35170 'InputErrorHandler

SCRNORTN:
RETURN

***********************END OF SCREEN0 ***************************

*********************** SCREEN1 -GRAPHICS *************************

SCRNl:
IF SCREEN.STATIC%CK)TOSCRNIDYN
FILE.NAMES-" SCRN001.SCN"
SCREEN 0
COLOR 15,1
SCRN.COLOR%- 15
CLS
INPUT.PROMPT% =FALSE%
GOSUB SHWSTATIC 'ScreenStaticInfo
SCREEN.STATIC%= TRUE% .
QUERYS=SELOPTS
GOSUB QUERYLN 'QueryLine Crenemtor

SCRN1DYN:
!
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'INTERPRET Dc'PUTSTRING
i

,¢

SCRNIINP:
IF INPUT.STRINGS<> TRENDSCK)TOCHKBARI
NEW.SCREEN%=8
CK)SUBNEWSCN
GOTO SCRNIRTN

CHKBARI'
IF INPUT.STRINGS<> BARS GOTO CHKI_.,IAG1
NEW.SCREEN%=I3
GOSUB NEWSCN
CK)TOSCRNIRTN

CHKDIAG1:
IF INPUT.STRINGS <> DIAG$ CK)TOSCRNIINP1
NEW.SCREEN°/_2
GOSUBNEWSCN
CK)TOSCRNIRTN

SCRNIINPI:
CK)SUBINSTRINTP 'InputStringInterpreter
IF STRING.INTERP%THENCK)SUB35170 'InputErrorHandler

SCRN1RTN:
RETURN

*************************END OF SCREEN1 *************************

'************ SCREEN 2 - UVB FACILITYOVERVIEWGRAPHICS***********

SCRN2:
IF SCREEN.STATIC%GOTOSCRN2DYN
SCREEN 9
COLOR 15,1
SCRN.COLOR%= 15
CLS
INPUT.PROMPT%= FALSE%

'DRAW CONTROLCABINET
LINE (176,224) - (264,224),15 'CONTROLSYSTEM BOX
LINE (177,225) - (263,279),9,BF
LINE (176,224) - (176,280),15
LINE (I'/6,280) - (264,280),15
LINE (264,280) - (264,224),15
LINE (176,224) - (186,214),15
LINE (264,224) - (274,214),15
LINE (186,214) - (274,214),15
LINE (274,214) - (274,270),15

- LINE (264,280) - (274,270),15

_)RAW FILAMENTCABINET 'FILAME_r CABINET
* LINE (336,206) - (424,206),15

LINE (337,207) - (423,244),9,BF
LINE (336,206) - (336,244),15
LINE (336,244) - (424,244),15
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LINE (424,244) - (424,206),15
LINE (336,206) - (346,200),15 ..
LINE (346,200) - (434,200),15
LINE (434,200) - (424,206),15
LINE (434,200) - (434,228),15
LINE (434,228) - (424,244),15

'DRAW ARC POWER

LINE (336,260) - (336,296),15
LINE (337,261) - (423,296),9,BF
LINE (336,296) - (424,296),16
LINE (336,260) - (424,260),15
LINE (424,292) - (424,260),15
LINE (336,260) - (346,250),15
LINE (346,250) - (434,250),15
LINE (434,250) - (424,260),15
LINE (434,250) - (434,276),15
LINE (434,276) - (424,296),15

'LINES CONNECTING CABINETS

LINE (428,220) - (480,220),3 'FIL. POWER TO LAMPS
LINE (480,220) - (472,216),3
LINE (480,220) - (472,224),3

LINE (428,276) .-(480,276),3 'ARC POWER TO LAMPS
LINE (480,276) - (472,272),3
LINE (480,276) - (472,280),3 ..

LINE (269,220) - (336,220),3 'CONTROL TO FIL. POWER
LINE (269,268) - (336,268),3 'CONTROL TO ARC POWER
LINE (176,266) - (60,266),3 'AIR TEMP.
LINE (60,266)-(60,145),3 '" "

CIRCLE (60,142),3,5 '" "

CIRCLE (60,142),I,5 '" "

' LINE (220,145) - (220,168),3 'EXPOSURE FLUX

' LINE (220,168) - (88,168),3
' LINE (88,168) - (88,252),3
' LINE (88,252) - (176,252),3
' CIRCLE (220,142),3,5
' CIRCLE (220,142),1,5

LINE (400,145) - (400,178),3 'CONTROL FLUX
LINE (400,178) - (120,178),3
LIITE (120,178) - (120,238),3
LINE (120,238) - (176,238),3
CIRCLE (400,142),3,5
CIRCLE (400,142),1,5

LINE (550,145) - (550,186),3 'AMBIENT FLUX
LINE (550,186) - (152,186),3 ,.
LINE (152,186) - (152,224),3

LINE (152,224) - (176,224),3
CIRCLE (550,142),3,5
CIRCLE (550,142),1,5
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'DRAW LAMP RACKS

LINE (176,98) - (248,56),15 'LEFT LIGHT FRAME
LINE (248,56) - (320,56),15
LINE (176,98) - (256,98),15

. LINE (176,98) - (176,140),15,
LINE (256,98) - (256,140),15,
LINE (256,98) - (320,56),15,

LINE (257,99) - (320,58),15 '"'"'"'"'"'"'
LINE (256,99) - (320,57),15 '"'"'"""'"'"
LINE (320,56) - (320,98),15

LINE (360,98) - (432,56),15 'RIGHT LIGHT FRAME
LINE (360,98) -(440,98),15
LINE (441,99) - (504,58),15 '""'"'"'"'"'
LINE (441,98) - (504,57),15 '""'"'"'"'"'
LINE (432,56) - (504,56),15
LINE (440,98) - (504,56),15

LINE (360,98) - (360,140),15
LINE (440,98) - (440,140),15
LINE (504,56) - (504,98),15

'DRAW SUN

CIRCLE (50,50),20,14,CF
CIRCLE (50,50), 19,14
CIRCLE (50,50), 18,14
CIRCLE (50,50),17,14

" CIRCLE (50,50), 16,14
CIRCLE (50,50), 15,14
CIRCLE (50,50), 14,14
CIRCLE (50,50), 13,14
CIRCLE (50,50), 12,14
CIRCLE (50,50), 11,14
CIRCLE (50,50),10,14
CIRCLE (50,50),9,14
CIRCLE (50,50),8,14
CIRCLE (50,50),7,14
CIRCLE (50,50),6,14
CIRCLE (50,50),5,14
CIRCLE (50,50),4,14
CIRCLE (50,50),3,14
CIRCLE (50,50),2,14

CIRCLE (50,50), 1,14
FOR D=25 TO 360 STEP 25

DRAW "TA="+VARFTR$ (D) +"NU35"
NEXT D

'LAMPS

* LINE (184,94) - (260,94),3 "LAMPS IN LEFT RACK
LINE (182,95) - (259,95),3
LINE (180,96) - (258,96),3
LINE (275,84) - (202,84),3
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LINE (273,85) - (200,85),3
LINE (272,86) - (198,86),3
LINE (226,69) - (299,69),3
LINE (224,70) - (297,70),3
LINE (223,71) - (295,71),3 ,.
LINE (246,58) - (315,58),3
LINE (244,59) - (314,59),3
LINE (243,60) - (312,60),3
LINE (364,96) - (440,96),3 'LAMPS IN RIGHT RACK
LINE (366,95) - (441,95),3
LINE (368,94) - (443,94),3
LINE (383,85) - (457,85),3
LINE (384,84) - (458,84),3
LINE (386,83) - (460,83),3
LINE (407,71) - (479,71),3
LINE (408,70) - (480,70),3
LINE (410,69) - (482,69),3
LINE (430,58) - (500,58),3
LINE (428,59) - (498,59),3
LINE (427,60) - (497,60),3

'DRAWPLANTS
LINE (296,98) - (304,105),11,BF
LINE (300,98) -(300,90),10
LINE (294,90) - (306,90),10
LINE (294,90) - (300,80),10
LINE (306,90) - (300,80),10
CIRCLE (300,87),3,10
CIRCLE (300,87), 1,10
LINE (280,119) - (288,112),11,BF
LINE (284,112 ) - (284,104),10
LINE (278,104) - (290,104),10
LINE (278,104) - (284,94),10
LINE (290,104) - (284,94),10
CIRCLE(284,101),3,10
CmCLE(284,101),1,10
LINE (272,126) - (264,133),11,BF
LINE (268,126) - (268,119),11
LINE (262,119) - (274,119),10
LINE (262,119) - (268,109),10
LINE (274,119) - (268,109),10
CIRCLE(268,116),3,10
CIRCLE (268,116), 1,10
LINE (448,126) - (456,133),11,BF
LINE (452,126) - (452,119),10
LINE (446,119) - (458,119),10
LINE (446,119) - (452,109),10
LINE (458,119) - (452,109),10
CIRCLE(452,116),3,10
CIRCLE(452,116),1,10
LINE (464,112) - (472,119),l 1,BF
LINE (468,112) - (468,105),10
LINE (462,105) - (474,105),10
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LINE (462,105) - (468,95),10
LINE (474,105) - (468,95),10
CIRCLE (468,102),3,10
CIRCLE (468,102), 1,10
LINE (480,98) - (488,105),11,BFar

LINE (484,98) - (484,91),10
LINE (478,91) - (490,91),10
LINE (478,91)- (484,81),10
LINE (490,91) - (484,81),10
CIRCLE (484,88),3,10
CIRCLE (484,88), 1,10
CIRCLE (484,86), 1,10

COLOR SCRN.COLOR%

FILE.NAME$="SCRN002.SCN"
GOSUB SI-IWSTATIC
FILE.NAMES= "SCRN002.PNT"
CK)SUBLDDYNPNT 'FIND POINT NAMES IN THE DATABASE.
SCREEN.STATIC%=TRUE%
QUERY$ = ENTOPT$
GOSUB QUERYLN
'UPDATEDYNAMIC DATA ON SCREEN.

SCRN2DYN:
CK)SUBDSPDYNPNT 'PUTPOINT VALUESON SCREEN.

" SCRN2INP:

CK)SUBINSTRINTP 'InputString Interpreter
. IF STRING.INTERP%THEN CK)SUB35170 'Input ErrorHandler

SCRN2RTN:
RETURN

'**************END OF SCREEN2 - CHAMBER*--********************
t

'***************** SCREEN 3 - PRINTER LOGGING ******************

SCRN3:
IF SCREEN.STATIC%CK)TOSCRN3DYN
FILE.NAMES= "SCRN003.SCN"
SCREEN 0
COLOR15,1
SCRN.COLOR%= 15
CLS
INPUT.PROMPT%= FALSE%
CK)SUBSHWSTATIC 'Screen StaticInfo

O" SCREEN.STATIC%=TRUE

QUERY$=SELOPT$
CK)SUBQUERYLN 'QueryLine Generator

R

SCRN3DYN:
LOCATE 15,15
PRINT"PRINTERLOGGINGINTERVALffi";PLINTRVLt/60.0;"MINUTES"
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LOCATE 16,15
PRINT "(ALLOWABLE INTERVAL, MIN. = ";MINPLI!/60.0;",MAX. = "'sm q

MAXPLIt/60.0;")";
LOCATE 17,15
PRINT PRINT.STATUS$

IF INPUT.STRINGS = NULLS THEN CK)TO SCRN3RTN

IF((CARRIAGE.RETURN%=ASC(INPUT. STRING$))AND(AWAIT.INT%=TRUE%)) THEN
AWAIT.INT% = FALSE%
SCREEN.STATIC% = FALSE%
GOTO SCRN3RTN

END IF

IF PRNT.LOG% THEN CK)TO CHKNLOG

IF INPUT.STRXNG$ <> "LOG" GOTO CHKNLOG
PRNT.LOG%=TRUE%
PRINT. STATUS$ = PRINTER.ENABLES
STATUS.CHANGE%=TRUE%
CK)TO SCRN3RTN

CHKNLOG:
IF INPUT.STRINGS <> "NLOG" CK)TO SCRN3INPl
PRINT. STATUS$ = PRINTER.DISABLES
STATUS.CHANGE%=TRUE%
PRNT.LOG%=FALSE%

t

CK)TO SCRN3RTN

SCRN3INP 1:
IF AWAIT.INT% THEN CK)TO CHKPINT
IF INPUT.STRINGS <> "LOGINT" CK)TO SCRN3INP2

QUERY$ = "ENTER PRINT LOGGING INTERVAL IN MINUTES"
GOSUB QUERYLN
AWAIT.INT% = TRUE%
GOTO SCRN3RTN

CHKPINT:

PLINTf = VAL(INPUT.STRING$) * 60.0
IF PLINT! < MINPLII OR PLINT! > MAXPLIt THEN CK)TO SCRN3INP2

. ,

PLINTRVL ! - INT(PLINT!)
AWAIT.INT% = FALSE%
SCREEN.STATIC% = FALSE%

INPUT.STRINGS = NULLS
CK)TO SCRN3RTN

SCRN3INP2:

GOSUB INSTRINTP 'Input String Interpreter
IF STRING.INTERP% THEN GOSUB 35170 'Input Error Handler

SCRN3RTN:
m

RETURN

************************* END OF SCREEN 3 ***********************
!
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'****************** SCREEN 4 - PRESENTLY NOT USED ****************

SCRN4:

w

RETURN

*************************** END OF SCREEN 4 ************************

************************** SCREEN 5 - DISK STORE ******************

SCRN5:
IF SCREEN.STATIC% GOTO SCRN5DYN
FILE.NAMES = "SCRN005.SCN"
SCREEN 0

COLOR 15,1
SCRN.COLOR% = 15
CLS

INPUT.PROMPT% = FALSE%
OLD.DSTATUS$ = NULLS
GOSUB SHWSTATIC 'Screen Static Into
SCREEN. STATIC%=TRUE%

QUERY$=SELOPT$
CK)SUB QUERYLN 'Query Line Generator

SCRN5DYN:

• LOCATE 15,15
PRINT "ACTIVE DATA STORAGE DRIVE = ";DATADRIVE$;
LOCATE 16,15
PRINT "ALTERNATE DATA STORAGE DRIVE = ";ALTDRIVE$;
LOCATE 17,15
PRINT "EMERGENCY DATA STORAGE DRIVE = ";EMR.DRIVE$;
LOCATE 18,15
PRINT "DISK STORAGE INTERVAL = ";DLINTRVL!/60.0;" MINUTES"
LOCATE 19,15
PRINT "(ALLOWABLE INTERVAL, MIN. = ";MINDLIt/60.0;",MAX. = ";_

MAXI)LII/60.0;")";

IF OLD.DSTATUS$ = DISK. STATUS$ THEN CK)TO SCRN5INP3

LOCATE 20,01
PRINT SPACES(79);
LOCATE 20,15
PRINT "PRESENT DISK LOGGING FILE = ";
IF DISK.STATUS$ = DISK.ENABLES THEN
PRINT DATA.FILES;
OLD.DSTATUS$ = DISK.ENABLES

" ELSE

PRINT DISK.DISABLES
OLD.DSTATUS$ = DISK.DISABLES

" END IF

SCRN5INP3:
IF INPUT.STRINGS = NULLS THEN CK)TO SCRN5RTN
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IF((CARRIAGE.RETURN%=ASC(INPUT. STRING$))AND(AWAIT. DRV%=TRUE%)) THEN
AWAIT.DRV% -- FALSE%
SCREEN.STATIC% - FALSE%
CK)TO SCRN5RTN

END IF

IF DISK.LOG% THEN GOTO CHKNSTOR

IF INPUT.STRINGS <> "STOR" CK)TO CHKNSTOR
DISK.LOG%=TRUE%
DISK.STATUS$ = DISK.ENABLES
STATUS.CHANGE%=TRUE%
CK)TO SCRN5RTN

CHKNSTOR:
IF INPUT.STRINGS <> "NSTOR" CK)TO SCRN5INP
DISK.STATUS$ = DISK.DISABLES
STATUS. CHANGE%=TRUE%
DISK.LOG%=FALSE%
CLOSE #3
CK)TO SCRN5RTN

SCRN5INP:
IF AWAIT.DRV% CK)TO CHKDASN
IF INPUT.STRINGS <> "DSKASS" CK)TO SCRN5INPl

QUERY$ = "ENTER DISK DRIVE ASSIGNMENT -- VALID DRIVES ARE D OR E"
GOSUB QUERYLN
AWAIT.DRV% = TRUE%
CK)TO SCRN5RTN

CHKDASN:

IF LEN(rNPUT.STRING$) > 1 THEN GOTO SCRN5INPI
IF INPUT.STRINGS = "e" THEN INPUT.STRINGS = "E"
IF INPUT.STRINGS = "d" THEN INPUT.STRINGS = "D"
IF INPUT.STRINGS <> "E" AND INPUT.STRINGS o "D" THEN CK)TO SCRN5INP1

IF INPUT.STRINGS = "E" AND DATADRIVE$ = DDRV$ THEN
DATADRIVE$ = EDRV$
ALTDRIVE$ = DDRV$
DISK.HDR% = FALSE%
AWAIT.DRV% = FALSE%
SCREEN.STATIC% = FALSE%
INPUT.STRINGS = NULLS
CK)TO SCRN5RTN

END IF

IF INPUT.STRINGS = "D" AND DATADRIVE$ = EDRV$ THEN
DATADRIVE$ = DDRV$
ALTDRIVE$ = EDRV$
DISK.HDR% = FALSE%
AWAIT.DRV% = FALSE%
SCREEN.STATIC'% = FALSE%
INPUT.STRINGS = NULLS
GOTO SCRNSRTN
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END IF

IF INPUT.STRINGS-- "D" AND DATADRIVE$= DDRV$OR_
INPUT.STRINGS= "E" AND DATADRIVE$= EDRV$THEN
AWAIT.DRV%= FALSE%
INPUT.STRINGS= NULLS
SCREEN.STATIC%= FALSE%
GOTO SCRN5RTN

END IF

SCRN5INP 1:
IF AWAIT.INT% THEN GOTO CHKDINT
IFINPUT.STRINGSo "DSKINT"GOTO SCRNSINP2
QUERY$ = "ENTER DISK LOGGING INTERVAL INMINUTES"
GOSUB QUERYLN
AWAIT.INT% = TRUE%
CK)TOSCRNSRTN

CHKDINT:
DLINT! =VAL(INPUT.STRING$) * 60.0
IFDLINTI < MINDLIIOR DLINTt > MAXDLI!THEN CK)TOSCRN5INP2
DLINTRVL! = INT(DLINTI)
AWAIT.INT% =FALSE%
SCREEN.STATIC% =FALSE%
CK)TOSCRN5RTN

" SCRN51NP2:

CK)SUBINSTRINTP 'Input StringInterpreter
IF STRING.INTERP%THEN GOSUB35170 'InputErrorHandlera

SCRN5RTN:
RETURN

***************************END OF SCREEN5 ***********************
t

***************************SCREEN 6 - CONTROL*********************

SCRN6:
RETURN

****************************END OF SCREEN6 ************************

**********************SCREEN 7 - PRESENTLYNOT USED* ***************

SCRN7:
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SCRN13:
ON ERROR GOTO ERRHANDLER

IF SCREEN.STATIC% CK)TO SCRN 13DYN

FILE.NAMES=" SCRN013. SCN"
SCREEN 0
CLS
SCREEN 9

COLOR 1,7
SCRN.COLORe/o = l
CLS
INPUT.PROMPT% = FALSE%
CK)SUB SHWSTATIC

COLOR 1,7
QUERY$ - ENTOPT$
CK)SUB QUERYLN 'Query Line Generator

'OPEN GROUP NAMES FILE FOR SCREEN AND READ
I

IF GTME% = FALSE THEN
GROUPS = "GROUP.00 l"
AUTO.BSCALE%-- TRUE%
GTME% = TRUE%
END IF

FILE.NAMES = GROUPS
CK)SUB LDDYNPNT 'LOAD THE DYNAMIC POINTS FOR THIS SCREEN.
NGPNTS% = NDPNTS%

ROW.OFFSET% = 42
BAR.WIDTH% = 14
PNT.BAR.SPAN% = 28
COL.START% - 100

COL.END% = 600
NAM.ROW% = 4

DIM SCALE.OLD%(9)

FOR GLOOP% - 1 TO NGPNTS%
LOCATE NAM.ROWe/e, 1
PRINT DISPL.NAME$(GLOOP%)
NAM.ROW% = NAM.ROW% + 2

SCALE.OLD%(GLOOP%) = COL.START%
NEXT GLOOP%

' Put up the scale for the bar graph

IF AUTO.BSCALE% THEN

BARSC.MINt - 9E+9
BARSC.MAXI - 9E-9
FOR GLOOP% = 1 TO NGPNTS%
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IF ANI.MINVAL!(TYPE.PNTR%(DISPL.LOC%(GLOOP%))) < BARSC.MIN! THEN
BARSC.MIN! = ANI.MINVAL I(TYPE.PNTR%(DISPL.LOC%(GLOOP%)))

" END IF

IF ANI.MAXVAL!(TYPE.PNTR%(DISPL.LOC%(GLOOP%))) > BARSC.MAX! THEN
BARSC.MAXt = ANI.MAXVALI (TYPE.PNTR%(DISPL.LOC%(GLOOP%)))

END IF
NEXT GLOOP%

GSPAN! = (BARSC.MAXT - BARSC.MINI)* 1.2
IF GSPANI < 1.0 THEN GSPANt = 1.0
BARSC.MINI - BARSC.MAXt - GSPANt
BARSC.MID! = BARSC.MIN! + GSPANt/2.0

ELSE

BARSC.MAXI - BARSC1.MAX!
BARSC.MIN! = BARSCI.MINt

GSPANt - BARSC.MAX! - BARSC.MINI
BARSC.MIDI = BARSC.MIN! + GSPANt/2.0
END IF

LOCATE 2, I
COLOR 12

PRINT "UNITS:";ANI.EUNITS$(TYPE.PNTR%(DISPL.LOC%(1))),
LOCATE 3, I I
COLOR 8

PRINT USING "####.#";BARSC.MIN!;
" LOCATE 3,41

PRINT USING "####.#";BARSC.MID!;
LOCATE 3,72
PRINT USING "####.#";BARSC.MAXt;
COLOR I

'Draw the Black border

LINE (COL. STAR T%- I ,ROW. OFFSET%- I )-(COL.END%+ I ,ROW. OFFSE T%- I ),8

LINE (COL.END%+ I,ROW.OFFSET%- I)-(COL.END%+ I,ROW.OFFSET%_
+PNT.BAIL SPAN%*8+BAILWIDTH%+I),8

LINE (COL.END%+ I,ROW.OFFSET%+PNT.BAR. SPAN%*8+BAR.WIDTH%+ I)-_
(COL.START%- I,ROW.OFFSET%+PNT.BAR. SPAN%*8+BAR.WIDTH%+ I),8

LINE (COL. START%- I,ROW.OFFSET%+PNT.BAR. SPAN%*8+BAP,.WIDTH%+ I)-__
(COL. START%- I,ROW.OFFSET%- I),8

'Draw tic marks on top of graph
TIC.BAR% - FIX((COL.END% - COL.START% + 2) 14)
FOR T% - 0 TO 4
COL.B% = TIC.BAR%*T% + 100

LINE (COL.B%,ROW.OFFSET%- 1)-(COL.B%,ROW.OFFSET°/_4),8
- NEXT T%

" SCREEN. STATIC°/_TRUE%
!

'SCREEN DYNAMIC OUTPUT
!
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SCRN13DYN:
I

IF NOT (OK.TRNDI%AND OK.TRND2%)THENCK)TOSCRN13INPI

FOR GLOOP%= 1 TO NGPNTS%

SCALE1= (500.0*(ANI.VALUE(TYPE.PNTR%(DISPL.LOC%(GLOOP%)))-BARSC.MINt)_
/GSPANI)+COL.START%

'LPRINTDISPL.NAME$(GLOOP%);" SCALE! = ";SCALEr
IF SCALE[ >-- COL.START%AND SCALEr -< COL.END%THEN SCALE%=m

CINT(SCALEt)
IF SCALE! < COL.START%THEN SCALE%= COL.START%
IF SCALEr > COL.END%THEN SCALE%- COL.END%
IF SCALE.OLD%(GLOOP%)- SCALE%THEN CK)TONXTGLP
ROW.START% = ROW.OFFSET%+ (PNT.BAR.SPAN%* (GLOOP%- 1))
'LPRINT "SCALE%= ";SCALE%

8032 LINE (COL.START%,ROW.START%)-(COL.END%,ROW.START%+BAR.WIDTH%),7,BF
8033 LINE (COL.START%,ROW.START%)-(SCALE%,ROW.START%+BAR.WIDTH%),9,BF

SCALE.OLD%(GLOOP%)= SCALE%
NXTGLP:

NEXT GLOOP%
!

SCRN13INPI:

IF INPUT.STRINGS = NULLS GOTO SCRN13RTN ,P

IF (MAX.WAIT%OR M1N.WAIT%OR AWAIT.SCL% OR AWAIT.GRP%)_
AND (CARRIAGE.RETURN%- ASC(INPUT.STRING$))THEN
MAX.WAIT%= FALSE%
MIN.WAIT%= FALSE%
AWAIT.SCL% = FALSE%
AWAIT.GRP%= FALSE%
SCREEN.STATIC%= FALSE%
GOTOSCRN13RTN

END IF

IF AWAIT.GRP%THEN GOTOGETGRP
IF INPUT.STRINGS<> "GROUP" GOTO GRPSPAN

QUERY$ = "ENTER GROUPFILE# EXTENSION (EX. 001 FOR GROUP I) OR <CR>"
CK)SUBQUERYLN
AWAIT.GRP%= TRUE%
GOTO SCRNI3RTN

GETGRP:
GROUP.SAV$ = GROUPS
GROUPS= "GROUP."+ INPUT.STRINGS
ON ERROR CK)TOGETGRP.ERR
OPEN GROUPS FOR INPUT AS #13
CLOSE#13
AWAIT.GRP%= FALSE%
AUTO.BSCALE%= TRUE%
SCREEN.STATIC%= FALSE%



61
Ulu'aviolet.B R_h Facility Software. Man _ Sccti_

Oak Ridge Nation! _ratory

ON ERRORCK)TOERRHANDLER
GOTO SCRN13RTN

at

GETGRP.ERR:
CLOSE #13
GROUPS = GROUP.SAV$
RESUME GETGRP.ERRI

GETGRP.ERR1:
ON ERROR GOTO ERRHANDLER
GOTO SCRN13INP2

GRPSPAN:
IF MAX.WAI_,_ THENCK)TOGAXIS.MAX
IFIVflN.WAIT%THEN GOTO GAXIS.MIN
IFAWAIT.SCL% TIEN GOTO GSCALE.TYPE
IF INPUT.STRINGS<> "SCALE" THENCK)TOSCRN13INP2

QUERY$= "ENTERAUTOORMAN FORBARGRAPHSCALINGOR <CR> FORNO CHANGE"
GOSUB QUERYLN
AWAIT.SCL% = TRUE%
CK)TOSCRNI3RTN

GSCALE.TYPE:

IFINPUT.STRINGS= "AUTO"THEN
AUTO.BSCALE%= TRUE%
AWAIT.SCL%= FALSE%

" SCREEN.STATIC'%= FALSE%
GOTO SCRNI3RTN

END IF

IF INPUT.STRINGS- "MAN" THEN
AUTO.BSCALE%= FALSE%
AWAIT.SCL%= FALSE%
MIN.WAIT%= TRUE%
QUERY$ = "ENTER BAR GRAPHAXIS MIN. VALUEOR<CR> FORNO CHANGE"
CK)SUBQUERYLN
GOTO SCRNI3RTN

END IF

CK)TOSCRNI31NP2

GAXIS.MIN:
BARSC1.MINI = VAL (INPUT.STRINGS)
MIN.WAIT% = FALSE%
MAX.WAIT% = TRUE%

" QUERY$ = "ENTERBAR GRAPHAXIS MAX. VALUEOR <CR>FOR NO CHANGE"
GOSUB QUERYLN
GOTO SCRN13RTN

GAXIS.MAX:
BARSCI.MAXI = VAL (INPUT.STR/NG$)
GSPANI= BARSCI.MAXI - BARSCI.MINI

.'_.,_,l_H.al',retain1,,,,,_,.'..'',.,'rlln,,,iv_,,,I,',al__ataits',ltI,,i,,,r,lr,'s'_lI,t',_,,mmttl,a_ral,pS_pl_Plaaw_m._..._s,,_r_ll,qmpqprp_l_ml_rli¢Iuliq11111Kal...,irliFiiIimI_MqiinlallllMqlllpl'llla,ilUIIIpplqmlpm,_INFPllls.ql_PIWIl='llITIpplatlI1_IrI'i.¢'1_lqlll"'P_I__pllmq,'t.aI_lltlq,laq__a,,._i_l_lllllr_l_IIH_11_PIlPl_i_l_n_lIIi1'1qHIIrtil'Pl_I#'1'1?mlp_[lirali[nl__[lll_[[Pr'I[l_]lIIlllI_wIii I_1IiI__IIIIWP[III_1li?1'q[I_I_IFP111'IPF¢_liIll_lI__[q'lrlII[__IIHWHal_nlII]lllllFIlqlaI'lPllqlPRIIrlllnIlll_'_mlaq!ll_lll_llllllPa"Pllll%qlllIIFI_
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IF GSPANI <= 0 THEN AUTO.BSCALE%= TRUE%
MAX.WAIT%= FALSE%
SCREEN.STATIC%= FALSE%
CK)TOSCRNI3RTN

SCRN13INP2:

GOSUBINSTRINTP 'InputString Interpreter
IF STRING.INTERP%THEN CK)SUB35170 'InputErrorHandler

SCRN13RTN:
RETURN
*********************END OF SCREEN 13 ****************************

'****************** SCREEN 15 - MICRISTARRPROFILEDISPLAY********

SCRN15:
IF SCREEN.STATIC%CK)TOSCRN15DYN

FILE.NAME$-"SCRN015.SCN"
SCREEN0
COLOR 15,1
SCRN.COLOR%-- 15
CLS
INPUT.PROMPT%- FALSE%
GOSUB SHWSTATIC

QUERY$- ENTOPT$
CK)SUBQUER3e_LN 'QueryLine Generator
!

SCREEN.STATIC%=TRUE%

'SCREEN DYNAMIC OUTPUT
t

SCRNI5DY'N:

IF INPUT.STRINGS= NULLSCK)TOSCRNI5RTN

SCRNI3INP:

GOSUBINSTRINTP 'InputStringInterpreter
IF STRING.INTERP%THEN CK)SUB35170 'InputErrorHandler

SCRNI5RTN:
RETURN

'****************** END SCREEN OF SCREEN 15 ************************ B

e

'****************** SCREEN 16 - CONTROLPARAMDISPLAY**************

SCRNI6:
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IF SCREEN.STATIC% GOTO scRNI6DYN
t

• FILE.NAMES ='SCRN016.SCN"
SCREEN 0

, COLOR 15,1
SCRN.COLOR% = 15
CLS
INPUT.PROMPT% = FALSE%
GOSUB SHWSTATIC

FOR ANO.PTR% = 1 TO NUM.ANO%

LOCATE 17+ANO.PTR%,63
IF ANO.MAN.OUTPUT% (ANO.i, TR%) = TRUF% THEI'!

COLOR 12
PRINT "MANUAL "'

ELSE
COLOR 10

PRINT "AUTOMATIC";
END IF

NEXT ANO.PTR%

COLOR SCRN.COLOR%

QUERY$ = ENTOPT$
GOSUB QUERYLN 'Query Line Generator
t

" 'OPEN POINT NAMES FILE FOR SCREEN AND READ
I

. FILE.NAMES = "SCRN016.PNT*
GOSUB LDDYNPNT q_OAD THE DYNAMIC POINTS FOR THIS SCREEN.
!

SCREEN. STATIC%=TRUE%
= !

: 'SCREEN DYNAMIC OUTPUT
t

i SCRNISDYN:

i

GOSUB DSPDYNPNT 'PUT THE "VALUES ON THE SCREEN.
!

LOCATE 05,40:PRINT USING F7P2$;FLUX.PCT.ABOVE.AMB; 'DISP.LAMPFLUX S.P.
LOCATE 06,30:PRINT USING F7P2$;FLUX.AVG; 'DISP. AVG. UV-B LAMP FLUX
LOCATE 09,28:PRINT USING F7P2$;AMBFLUX.AVG; 'DISP. AMB. SOLAR UV-B FLUX
LOCATE 11,40:PRINT USING F7P2$;ANO.SP(I); 'DISPLAY LAMPFIL SETPOINT

'INTERPRET INPUT STRING
- IF INPUT.STRINGS <> "SETPOINT* GOTO SCRN161NPI

NEW.SCREEN% - 17

GOSUB NEWSCN
' " GOTO SCRN 16RTN

1 'SCRNI6INPI:
IF INPUT.STRINGS <> "GAIN" GOTO SCRNI61NP2

i
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NEW.SCREEN% = 18

GOSUB NEWSCN
GOTO SCRN 16RTN
!

SCRNI6INP2:
rF INPUT.STRINGS <> "RESET" GOTO SCRNI6INP3
NEW.SCREEN% - 19
GOSUB NEWSCN
GOTO SCRN 16RTN
t

SCRN16INP3:
IF INPUT.STRINGS <> "MANAUTO" GOTO SCRNI61NP4
NEW.SCREEN% = 20
CK)SUB NEWSCN

GOTO SCRN 16RTN

SCRNI61NP4:

rF INPUT.STRINGS <> "OUTPUT" GOTO SCRNI6INP
NEW.SCREEN% = 21
GOSUB NEWSCN

CK)TO SCRN 16RTN
!

SCRNI61NP:

CK)SUB INSTRINTP 'InputStringInterpreter
IF STRING.INTERP% THEN GOSUB 35170 'Input Error Handler

SCRN16RTN:
w

RETURN

********************* END OF SCREEN 16 ***************************

'****************** SCREEN 17 - CHANGE CONTROL SP DISPLAY ***********

SCRNI7:
rF SCREEN.STATIC% GOTO SCRNI 7DYN
I

FILE .NAMES=" SCRN017. SCN"
SCREEN 0

COLOR 15,1
SCRN.COLOR% = 15
CLS
INPUT.PROMFI% = FALSE%
GOSUB SHWSTATIC

rF AWAIT.CTL% THEN

QUERY$ = "ENTER SET POINT "+CHR$(34)+"VALUE"+CHR$(34)+" FOR"
+PNT.NAME$(CTL.FrR2%)+" OR <CR> FOR NO CHANGE."

ELSE

LOCATE 22,01
PRINT "OPTIONS: ENTER CONTROLLER NAME TO CHANGE SETPOINT OR EXIT OR <CR>", lt

QUERY$ - ENTOPT$
END IF

GOSUB QUERYLN 'Query Line Generator
!
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'OPEN POINT NAMES FILE FOR SCREEN AND READ

• 'FILE.NAMES = "SCRN017. PNT"
'GOSUB LDDYNPNT 'LOAD THE DYNAMIC POINTS FOR THIS SCREEN.

SCREEN. STATIC%=TRUE%
!

'SCREEN DYNAMIC OUTPUT

SCRNI7DYN:

FOR CTL.PTR% = 1 TO NUM.ANO%

LOCATE 8+2*(CTL.PTR% - 1),37:PRINT ANO.SP(CTL.PTR%);
NEXT CTL.PTR%

'GOSUB DSPDYNPNT 'PUT THE VALUES ON THE SCREEN.
!

'INTERPRET INPUT STRING

IF INPUT.STRINGS = NULLS THEN GOTO SCRN17RTN

IF((CARRIAGE.RETURN%=ASC(INPUT. STRING$))AND(AWAIT. CTL%=TRUE%)) THEN
AWAIT.CTL% = FALSE%
SCREEN.STATIC% = FALSE%
GOTO SCRN17RTN

END IF
ii

IF ((INPUT.STRING$=PREV$) OR (CARRIAGE.RETURN=ASC(1NPUT.STRINGS))) THEN
AWAIT.CTL% = FALSE%
GOTO SCRN17INP

END IF
IF AWAIT.CTL% THEN

ANO.SP(CTL.CNT%) = VAL(INPUT.STRING$)

IFPNT.NAME$(ANO.TBL%(CTL.CNT%)) = "LAMPFLUX" THEN

FLUX.PCT.ABOVE.AMB = ANO.SP(CTL.CNT%)
END IF

AWAIT.CTL% = FALSE%
CTL.CHANGE% = TRUE%
SCREEN.STATIC% = FALSE%
GOTO SCRN 17RTN

END IF

FOR CTL. CNT% = 1 TO NUM.ANO%

CTL.PTRI% = ANO.TBL%(CTL.CNT%)

IF PNT.NAME$(CTL.PTRI%) <> INPUT.STRINGS THEN CK)TO NXT.CTL.SP
CTL.PTR2% = CTL.PTRI%

- AWAIT.CTL% = TRUE%
SCREEN.STATIC% = FALSE%
CK)TO SCRN17RTN

NXT.CTL.SP:

NEXT CTL.CNT%
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SCRN17INP:
CK)SUBINSTRINTP 'Input String Interpreter "
IF STRING.INTERP%THEN CK)SUB35170 'Input ErrorHandler

SCRN17RTN:
RETURN

*********************END OF SCREEN17 ***************************

'*************** SCREEN 18 - CHANGECONTROLGAIN DISPLAY *********

SCRN18:
IF SCREEN.STATIC%CK)TOSCRN18DYN

. .

• FILE.NAME$-"SCRN018. SCN"
SCREEN 0

COLOR 15,1
SCRN.COLOR% = 15
CLS
INPUT.PROMVI_/o= FALSE%
CK)SUBSHWSTATIC

IF AWAIT.CTL% THEN
QUERY$ = "ENTER NEW GAIN "+CHR$(34)+"VALUE"+CHR$(34)+"FOR "_

+PNT.NAME$(CTL.PTR2%)+" OR <CR> FOR NO CHANGE."
ELSE
LOCATE 22,01
PRINT "OPTIONS: ENTER CONTROLLERNAME TO CHANGE GAIN OR EXIT OR <CR>";

QUERY$ = ENTOPT$
END IF
CK)SUBQUERYLN 'QueryLine Generator
!

'OPENPOINT NAMES FILE FOR SCREENAND READ

'FILE.NAMES= "SCRN018.PNT"
'CK)SUBLDDYNPNT 'LOADTHEDYNAMIC POINTS FOR THISSCREEN.

OSCREEN.STATIC%=TRUE
I

'SCREEN DYNAMIC OUTPUT

SCRN18DYN:

FOR CTL.FTR% - 1TO NUMANO%
LOCATE 8+2*(CTL.PTR% - 1),43:PRINTANO.KP(CTL.PTR%);
NEXT CTL.PTR%

'CK)SUBDSPDYNPNT _PUTTHE VALUESON THE SCREEN.
!

'INTERPRETINPUT STRING

IF INPUT.STRINGS = NULLSTHEN CK)TOSCRN18RTN
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. IF((CARRIAGE.RETURN%=ASC(INPUT. STRING$))AND(AWAIT. CTL%=TRUE%)) THEN
AWAIT.CTL% = FALSE%
SCREEN.STATIC% = FALSE%

. GOTO SCRNI8RTN
END IF

IF ((INPUT.STRING$=PREV$) OR (CARRIAGE.RETURN=ASC(INPUT.STRING$))) THEN
AWAIT.CTL% = FALSE%
CK)TO SCRNI8INP

END IF
IF AWAIT.CTL% THEN

ANO.KP(CTL.CNT%) = VAL(INPUT.STRING$)
AWAIT.CTL% = FALSE%
CTL.CHANGE% = TRUE% ' :; i.... '
SCREEN. STATIC% = FALSE%
CK)TO SCRN18RTN

END IF

FOR CTL.CNT% = 1 TO NUM.ANO%

CTL.PTR1% = ANO.TBL%(CTL.CNT%)
IF PNT.NAME$(CTL.FTRI%) <> INPUT.STRINGS THEN CK)TO NXT.CTL.DG
CTL.PTR2% = CTL.PTRI%
AWAIT.CTL% = TRUE%
SCREEN.STATIC% = FALSE%
GOTO SCRNI8RTN

NXT.CTL.DG:

• NEXT CTL.CNT%

t

SCRN18INP:

GOSUB INSTRINTP 'Input String Interpreter
IF STRING.INTERP% THEN GOSUB 35170 'Input Error Handler

SCRN18RTN:
RETURN

********************* END OF SCREEN 18 ***************************

!

'************** SCREEN 19 - CHANGE CONTROL RESET DISPLAY *********

SCRN19:
IF SCREEN.STATIC% GOTO SCRN19DYN
!

FILE.NAMES=" SCRN019. SCN"
" SCREEN 0

COLOR 15,1
SCRN.COLOR% = 15

" CLS
INPUT.PROMPT% = FALSE%
CK)SUB SHWSTATIC
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IF AWAIT.CTL% THEN

QUERY$ = "ENTER NEW RESET "+CHR$(34)+"VALUE"+CHR$(34)+" FOR"
+PNT.NAME$(CTL.PTR2%)+" OR <CR> FOR NO CHANGE."

ELSE

LOCATE 22,01
PRINT "OPTIONS: ENTER CONTROLLER NAME TO CHANGE RESET OR EXIT OR <CR>";

QUERY$ - ENTOPT$
END IF

CK)SUB QUERYLN 'Query Line Generator
f

'OPEN POINT NAMES FILE FOR SCREEN AND READ

'FILE.NAMES = "SCRN019.PNT"
'CK)SUB LDDYNPNT 'LOAD THE DYNAMIC POINTS FOR THIS SCREEN.
t

SCREEN. STATIC%=TRUE%

'SCREEN DYNAMIC oLrrPUT
t

SCRN19DYN:

FOR CTL.PTR% - 1 TO NUM.ANO%

LOCATE 8+2*(CTL.PTR% - 1),43:PRINT ANO.KI(CTL.PTR%);
NEXT CTL.PTR%

ii,

'CK)SUB DSPDYNPNT 'PUT THE VALUES ON THE SCREEN.
!

'INTERPRET INPUT STRING .

IF INPUT.STRINGS = NULLS THEN CK)TO SCRNI9RTN

IF((CARRIAGE.RETURN%=ASC(INPUT. STRING$))AND(AWAIT. CTL%=TRUE%)) THEN
AWAIT.CTL% = FALSE%
SCREEN. STATIC% - FALSE%
GOTO SCRN19RTN

END IF

IF ((INPUT.STRING$=PREV$) OR (CARRIAGE.RETURN=ASC(INPUT.STRING$))) THEN
AWAIT.CTL% = FALSE%
GOTO SCRN 19INP

END IF
IF AWAIT.CTL% THEN

ANO.KI(CTL.CNT%) = VAL(INPUT.STRING$)
AWAIT.CTL% = FALSE%
CTL.CHANGE% = TRUE%
SCREEN.STATIC% = FALSE%
GOTO SCRN19RTN

END IF
w

FOR CTL.CNT% = 1 TO NUM.ANO%

CTL.PTRI% = ANO.TBL%(CTL.CNT%)
IF PNT.NAME$(CTL.PTRI%) <> INPUT.STRINGS THEN GOTO NXT.CTL.DR

!
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CTL.PTR2%= CTL.PTRI%
AWAIT.CTL% = TRUE%

* SCREEN.STATIC%= FALSE%
GOTO SCRN19RTN

NXT.CTL.DR:
NEXT CTL.CNT%

!

SCRN19INP:

GOSUB INSTRINTP 'InputStringInterpreter
IF STRING.INTERP%THEN GOSUB35170 'InputErrorHandler

SCRN19RTN:
RETURN

• ,.. _.,

********************* END OF SCREEN 19 ***************************
I

'*********** SCREEN 20 - CHANGE CONTROLLER OIYYPUTMODE *********

SCRN20:
IF SCREEN.STATIC%GOTOSCRN20DYN
!

FILE.NAME$="SCRN020.SCN"
SCREEN 0

COLOR15,l
SCRN.COLOR%= 15
CLS
INPUT.PROMFI'%_-FALSE%
CK)SUBSHWSTATIC

9

IF AWAIT.CTL%THEN
QUERY$ = "ENTER"+CHR$(34)+"AUTO"+CI-IR$(34)+"OR "+CHR$(34)+_

"MAN"+CHR$(34)+"TO CHANGEMODEFOR"
+PNT.NAME$(CTL.FrR2%)+"OR<CR>FORN(3 CHANGE."

ELSE
LOCATE22,01
PRINT"OPTIONS:ENTERCONTROLLERNAME TO CHANGEOUTPUTMODEOR"+J

"EXIT OR <CR>";

QUERY$ ffiENTOFI'$
END IF

GOSUBQUERYLN 'QueryLine Generator

FOR ANO.PTR%= 1TO NUM.ANO%
LOCATE 8+2*(ANO.PTR%- 1),43

* IF ANO.MAN.OUTPUT%(ANO.PTR%)= TRUE%THEN
COLOR 12
PRINT"MANUAL "'

" ELSE
COLOR 10
PRINT "AUTOMATIC";

END IF
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NEXT ANO.PTR%
o

COLOR SCRN.COLOR%

_t

'OPENPOINT NAMES FILEFOR SCREENAND READ

'FILE.NAMES= "SCRN020.PNT"
'GOSUB LDDYNPNT 'LOAD THE DYNAMICPOINTS FOR THIS SCREEN.
t

SCREEN.STATIC%=TRUE%
!

'SCREEN DYNAMIC OUTPUT "" '" ' _'" ""

SCRN20DYN:

'GOSUB DSPDYNPNT 'PUT THE VALUESON THE SCREEN.
l

'INTERPRETINPUT STRING

IF INPUT.STRINGS- NULLSTHENCK)TOSCRN20RTN

IF((CARRIAGE.RETURN%=ASC(INPUT.STRING$))AND(AWAIT.CTL%=TRUE%))THEN
AWAIT.CTL%-- FALSE%
SCREEN.STATIC% = FALSE% "
CK)TOSCRN2ORTN

END IF

IF ((INPUT.STRING$=PREV$)OR (CARRIAGE.RETURN=ASC(INPUT.STRING$)))THEN
AWAIT.CTL%- FALSE%
GOTO SCRN20INP

END IF
IFAWAIT.CTL%THEN

IF (INPUT.STRINGS)= "MAN"THEN
ANO.MAN.OUTPUT%(CTL.CNT%)= TRUE%

IF(INPUT.STRINGS)= "AUTO"THEN
ANO.MAN.OUTPUT%(CTL.CNT%) = FALSE%

IF ((INPUT.STRINGS<> "MAN")AND
(INPUT.STRING$<>"AUTO"))THENGOTOSCRN20ST

AWAIT.CTL%= FALSE%
CTL.CHANGE%=TRUE%

SCRN20ST: SCREEN.STATIC%= FALSE%
GOTOSCRN20RTN

END IF
lt

FOR CTL.CN'W/_= 1 TONUM.ANO%
CTL.PTRI%= ANO.TBL%(CTL.CNT%)
IF PNT.NAME$(CTL.PTRI%)<> INPUT.STRINGSTHENCK)TONXT.CTL
CTL.FrR2% = CTL.PTRI%
AWAIT.CTL%- TRUE%
SCREEN.STATIC%= FALSE%
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CK)TOSCRN20RTN

g

NXT.CTL:
NEXT CTL.CNT%

!

SCRN20INP:

C-OSUBINSTR_rNTP 'InputString Interpreter
IF STRING.INTERP% THEN CK)SUB35170 'InputErrorHandier

SCRN20RTN:
RETURN

*********************END OF SCREEN 20 ***************************
!

• , •

'******** SCREEN 21 - CHANGE CONTROLLEROLrrPUT PERCENTAGE *********

SCRN21:
IF SCREEN.STATIC% CK)TOSCRN21DYN
t

FILE.NAME$f"SCRN021.SCN"
SCREEN0

COLOR 15,1
SCRN.COLOR% = 15
CLS
INPUT.PROMPT% = FALSE%
GOSUB SHWSTATIC

,_.

IF AWAIT.CTL%THEN

. QUERY$ = "ENTER NEW OUTPUT "+CHR$(34)+"VALUE"+CHR$(34)+"FOR "_
+PNT.NAME$(CTL.PTR2%)+"OR<CR> FORNO CHANGE."

ELSE
LOCATE 22,01
PRINT "OPTIONS:ENTER CONTROLLERNAME TO CHANGEOUTPUT MODEOR"+_

"EXIT OR <CR>";

• QUERY$ - ENTOPT$
END IF.
GOSUBQUERYLN 'QueryLine Generator

FOR ANO.PTR%= 1 TO _.ANO%
LOCATE 8+2*(ANO.PTR%-1),64
IF ANO.MAN.OUTPUT%(ANO.PTR%)- TRUE%THEN

COLOR12
PRINT "MANUAL ",

ELSE
" COLOR 26

PRINT "AUTOMATIC";
END IF

" NEXT ANO.PTR%

COLOR SCRN.COLOR%
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!

'OPEN POINT NAMES FILE FOR SCREEN AND READ

FILE.NAMES - "SCRN02I.PNT" ,,
CK)SUBLDDYNPNT 'LOADTHE DYNAMIC POINTS FOR THIS SCREEN.

SCREEN.STATIC%=TRUE%

'SCREEN DYNAMIC OUTPUT

SCRN21DYN:

CK)SUBDSPDYNPNT 'PUT THE VALUES ON THE SCREEN.

'INTERPRET INPUT STRING

IF INPUT.STRINGS = NULLSTHEN CK)TOSCRN21RTN

IF((CARRIAGE.RETURN%=ASC(INPUT.STRING$))AND(AWAIT,CTL%=TRUE%)) THEN
AWAIT.CTL% = FALSE%
SCREEN.STATIC% = FALSE%
Cd)TO SCRN21RTN

END IF

IF ((INPUT.STRING$=PREV$) OR(CARRIAGE.RETURN=ASC(INPUT.STR1NG$)))THEN
AWAIT.CTL% = FALSE%
CK)TOSCRN211NP

END IF
IF AWAIT.CTL% THEN

CNTLOUT(CTLCNT%) = VAL(INPUT.STRING$)
IFCNTLOUT(CTLCNT%) > I00.0THEN CNTLOUT(CTLCNT%) = I00.0
IFCNTLOUT(CTLCNT%) < 0.0THEN CNTLOUT(CTL.CNT%) = 0.0
AWAIT.CTL% = FALSE%
CTL.CHANGE%= TRUE%

SCRN21ST: SCREEN.STATIC%= FALSE%
GOTO SCRN21RTN

END IF

FOR CTL.CNT% = 1 TO NUM.ANO%
CTL.PTRI% = ANO.TBL%(CTLCNT%)
IF PNT.NAME$(CTL.PTRI%) <> INPUT.STRINGS THEN GOTO NXT.CTL.OUT
CTL.PTR2%= CTL.PTRI%
AWAIT.CTL% = TRUE%
SCREEN.STATIC%= FALSE%
GOTO SCRN21RTN

NXT.CTL.OUT:
NEXT CTL.CNT%

I

I

SCRN21INP:

CK)SUBINSTRINTP 'Input String Interpreter
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IF STRING.INTERP% THEN GosuB 35170 'Input Error Handler
SCRN21RTN:

o

RETURN

********************* END OF SCREEN 21 ***************************
..t

t

'****************** SCREEN #25 - ALL POINTS DISPLAY *****************

8050 'DEBUG #

SCRN25:
IF SCREEN.STATIC% GOTO SCRN25DYN

FILE.NAME$="SCRN025. SCN"
SCREEN 0

COLOR 15,1 ..

SCRN.COLOR%= 15 '.':,_,: " , ¢i_'_.• ".: .. .. • ,
CLS
INPUT,PROMPT% = FALSE%
GOSUB SHWSTATIC 'READ STATIC INTO & DISPLAY

QUERY$ = ENTOPT$
CK)SUB QUERYLN 'Query Line Generator
SCREEN.STATIC% = TRUE% 'STATIC INTO IS ON SCREEN.
UPDATE% = FALSE%

'SET POINTERS INTO DATABASE FOR INITIAL DISPLAY.
DSTART% = I

DSTOP% = DSTART% + 12
IF DSTOP% > NUMPNT% THEN DSTOP% = NUMPNT%
FIRST.LINE% = 6

¢,

SCRN25DYN: 'DYNAMIC DATA DISPLAY

IF UPDATE% GOTO NOUPD 'DO NOT MOVE FORWARD OR BACKWARD IN DB
FOR DLOOP% -- DSTART% TO DSTOP%
LINE.NO% -- FIRST.LINE% + DLOOP% - DSTART%

LOCATE LINE.NO%, 14
PRINT USING "\ \";PNT.NAME$(DLOOP%)
NEXT DLOOP%
UPDATE% = TRUE% 'INDICATE THAT NEW POINTS ARE ON SCREEN.

NOUPD:

FOR DLOOP% = DSTART% TO DSTOP%
LINE.NO% - FIRST.LINE% + DLOOP% - DSTART%

IF PNT.TYPE$(DLOOP%) <> TXT$ GOTO CHKANIUPD
LOCATE LINE.NO%,25
PRINT USING "\ \";PNT.TYPE$(DLOOP%)

" LOCATE LINE.NO%,30
PRINT USING "\ V';_

TXT.TEXT$(TYPE.PNTR%(DLOOP%))
" CHKANIUPD:

IF PNT.TYPE$(DLOOP%) o ANIS GOTO CHKDGIUPD
LOCATE LINE.NO%,25

PRINT USING "\ V';PNT.TYPE$(DLOOP%)
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LOCATE LINE.NO%,31
PRINTUSING "####.##";ANI.VALUEI(TYPE.PNTR%(DLOOP%))
LOCATE LINE.NO%,42
PRINTUSING "\ \";ANI.EUNITS$(TYPE.PNTR%(DLOOP%))
LOCATE LINE.NO%,53
PRINTUSING "####.##";ANI.MINVAL!(TYPE.PNTR%(DLOOP%))
LOCATE LINE.NO%,64
PRINTUSING "####.##";ANl. XVAL!(TYPE.PNrrR°/_Y)LOOP%))
CK)TONXTUPNT
'CHECKFOR DIGITAL INPUT POINT.

CHKDGIUPD:
IF PNT.TYPE$(DLOOP%)<> DGI$ GOTOCHKDGOUPD
LOCATE LINE.NO%,25
PRINT PNT.TYPE$(DLOOP%);
LOCATE LINE.NO%,30 • • _
IF (DGI.VALUE%(TYPE.PNTR%(DLOOP%)))THEN PRINT ON$; ELSE PRINT OFF$;
CK)TONXTUPNT
'CHECK FOR DIGITAL OUTPUT.

CHKDGOUPD:

IF PNT.TYPE$(DLOOP%)<> DGO$ CK)TOCHKANOUPD
LOCATE LINE.NO%,25
PRINT PNT.TYPE$(DLOOP%);
LOCATE LINE.NO%,30
IF (DGO.VALUE%(TYPE.PNTR%(I)LOOP%)))THEN PRINT ON$;ELSE PRINT OFF$;
CK)TONXTUPNT
'CHECK FOR ANALOGOUTPUT.

CHKANOUPD:
IF PNT.TYPE$(DLOOP%)<> ANO$ GOTONXTUPNT
LOCATE LINE.NO%,25
PRINTPNT.TYPE$(DLOOP%);
LOCATE LINE.NO%,3l
PRINT USINGF7P25;ANO.VALUE(TYPE.PNTR%(DLOOP%));
LOCATELINE.NO%,42
PRINTUSING "\ \";"PERCENT"

NXTUPNT:
NEXT DLOOP%
!

'INTERPRET INPUT
!

SCRN25INP:
IF INPUT.STRINGS = NULLS THEN CK)TOSCRN25RTN

IF LRESET%AND CARRIAGE.RETURN%- ASC(INPUT.STRING$)THEN
LRESET%= FALSE%

0SCREEN.STATIC_ - FALSE%
GOTOSCRN25RTN

END IF
IF INPUT.STRINGS <> DOWNS GOTOGO.UP
t

m

'MOVE DOWN INTO DATA BASE -
!

'FIRSTADJUST POINTERS
!
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IF DSTOP%= NUMPNT°/oGOTO SCRN25RTN
DSTART%= DSTOP°/o+ l
DSTOP%= DSTART%+ 12
IF DSTOP%> NUMPNT%THENDSTOP%=NUMPN_/_

.. UPDATE%- FALSE%
CK)TOERASELN

GO.UP:
IF INPUT.STRINGS <> UPS GOTO LO.HI.RESET
!

'MOVE UPWARD IN DATA BASE -
!

'FIRSTADJUST POINTERS
t

DSTART%= DSTART%- 13
:', " :, "" " IF DSTART%< I THEN DSTART%= I• _; ..

DSTOP% = DSTART%+ 12
IF DSTOP% > NUMPNT%THEN DSTOP%= NUMPNT%
UPDATE%= FALSE%
CK)TOERASELN

LO.HI.RESET:
IF LRESET%THEN CK)TOCHKHILO
IF INPUT.STRINGS<> "RESET"GOTO SCRN25INPI
QUERY$= "ENTERMilS[ORMAX TO RESETMIN ORMAX ANl VALUESOR <CR> FORNO

CHANGE"

GOSUB QUERYLN
LRESET%= TRUE%
GOTO SCRN25RTN

CHKHILO:
IF INPUT.STRINGS= "MAX" THEN

FOR MLOOP%--0TO MAXANI%
ANI.MAXVALI(MLOOP%)- -9.E+9
NEXTMLOOP%

LRESET%- FALSE%
SCREEN.STATIC%- FALSE%
C_)TO SCRN25RTN

END IF

IF INPUT.STRINGS = "MIN" THEN
FORMI.,OOP%=--0TO MAXANI%
ANl.MINVAL !(MLOOP%)--"+9.E+9
NEXT MLOOP%
LRESET%- FALSE%
SCREEN.STATIC%= FALSE%
GOTOSCRN25RTN

" END IF

GOTOSCRN25INP3
I,

' Check to see if input stringis a point lD
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SCRN251NPI:

FOR DLOOP%= 1TO NUMPNT°/o
IF INPUT.STRINGS <> PNT.NAME$(DLOOP% )THEN GOT. SCRN25INP2
DSTART%- DLOOP%
DSTOP%= DSTART%+ 12 ,.
IF DSTOP%> NUMPNT%THEN DSTOP%= NUMPNT%
UPDATE%= FALSE%
GOT" ERASELN

SCRN25INP2:
NEXT DLOOP%
' Input string did not contain a valid point ID
CK)TOSCRN25INP3

'ERASEONLY THE POINT .INF., LEAVESTATIC INF, ALONE. :-
t

ERASELN:
FOR DLOOP%= FIRST.LINE%TO SCR.LAST.L1NE%-7
LOCATE DLOOP%,1
PRINT SPACES(80),
NEXT DLOOP%
GOTO SCRN25RTN
t

SCRN25INP3:

GOSUB INSTRINTP 'InputStringInterpreter
IF STRING.INTERP%THENGOSUB35170 'InputErrorHandler

SCRN25RTN:
RETURN

w

'****************** END OF SCREEN# 25 *****************************
!

'****************** SCREEN 8 - GRAPHICS TREND************************

SCRN8:
IF SCREEN.STATIC%GOTOSCRN8DYN
SCREEN 0
CLS

SCREEN 9,1,0,0 'SET FOR HIGH RESOLUTION MODE.

HI.RES%=TRUE%
COLOR1,15
SCRN.COLOR%= 1
CLS
INPUT.PROMP_/_ = FALSE%
FILE.NAMES= "SCRN008.SCN"
GOSUB SHWSTATIC

COLOR 1,15
REFRESH%= TRUE%
TREND.GRPH.START% = FALSE%
QUERY$ = ENTOPT$
GOSUB QUERYLN
SCREEN.STATIC%=TRUE%
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IF NO.POINT.DEF% THEN 'lst Time thin display the
• TRND.POINT.NAME$ = TREND.NAMES(1) 'lst trend point listed in

TRND.PNT.LOC% = TREND.LOC%(1) 'SCRN008.PNT with auto scale
TREND.BUFF.LOC% = 1 'and with 8 hours for X-axis.
AUTO.SCALE% = TRUE%
TREND.GRAPH% = TRUE%
TREND.RANGE% = 3

TREND.RANGES ="3"
NO.POINT.DEF% = FALSE%
REFRESH% = TRUE%

END IF

LOCATE 21,1
PRINT "POINT ID: ";
COLOR 4

PRINT TRND.POINT.NAME$;
COLOR 1

PRINT" UNITS: ";
J COLOR 4

; PRINT ANI.EUNITS$(TYPE.PNTR%(TRND.PNT.LOC%));
COLOR 1

SCRN8DYN:

" IF REFRESH% THEN GOTO RDWGRD
GOSUB PLTPNT

d,

SCRNSINP:

i IF INPUT.STRINGS = NULLS THEN GOTO SCRN8R _'FN

IF (MAX.WAIT% OR MIN.WAIT% OR AWAIT.SCL% OR AWAIT.PNT% OR AWAIT.TIM%)_
AND (CARRIAGE.RETURN% = ASC(INPUT.STRING$)) THEN
MAX.WAIT% = FALSE%
MIN.WAIT% = FALSE%
AWAIT.SCL% = FALSE%

AWAiT.PNT% = FALSE%
AWAIT.TIM% ffiFALSE%
SCREEN.STATIC% = FALSE%
GOTO SCRN8RTN
END IF

IF AWAIT.PNT% THEN GOTO GETPNT
IF INPUT.STRINGS <> "POINTID" THEN GOTO CHKTIM

QUERY$ = "PLEASE ENTER THE POINT ID"

I " GOSUB QUERYLN

AWAIT.PNT% = TRUE%
GOTO SCRN8RTN

'Get the Point na:no to be trended.

GETPNT:
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FOR TLOOP% = 1 TO NTPNTS%
8004 'DEBUG--LINE # .

IF INPUT.STRINGS = TREND.NAME$(TLOOP%) CK)TO SAVLOC
NEXT TLOOP%

CK)TO SCRNSINP2 'Didn't find the point, notify and try again.

SAVLOC:
TEND.POINT.NAMES = NULLS
TRND.POINT.NAME$ - TREND.NAME$(TLOOP%)
TRND.PNT.LOC% = TREND.LOC°/,_O'LOOP%)
TREND.BUFF.LOC% = TLOOP%
AWAIT.PNT% = FALSE%

TREND.GRAPH% = TRUE%

AUTO.SCALE% = TRUE% ' When changing a point goto auto scale
SCREEN.STATIC% = FALSE%
GOTO SCRNSRTN

CHKTIM:
IF AWAIT.TIM% THEN GOTO GETSPN
IF INPUT.STRINGS <> "SPAN" THEN CK)TO GETSCL

QUERY$ = "ENTER TIME IN HOURS FOR X-AXIS (MAX: 22 MIN: 1) OR <CR> FOR NO
CHANGE"

GOSUB QUERYLN
AWAIT.TIM%-- TRUE%
GOTO SCRN8RTN

GETSPN:

TREND.RANGE% = VAL(INPUT.STRING$)
IF TREND.RANGE% < 1 OR TREND.RANGE% > (MAX.TRND.RNG% - 2) GOTO SCRNSINP2
TREND.RANGES = INPUT.STRINGS
AWAIT.TIM% = FALSE%
SCREEN.STATIC% = FALSE%
GOTO SCRNSRTN

GETSCL:

IF MAX.WAIT% THEN GOTO YAXIS.MAX
IF MIN.WAIT% THEN CK)TO YAXIS.MIN
IF AWAIT.SCL% THEN CK)TO SCALE.TYPE
IF INPUT.STRINGS <> "SCALE" Tt_N GOTO SCRN8INP3

QUERY$ - "ENTER AUTO OR MAN FOR Y-AXIS SCALING OR <CP,> FOR NO CHANGE"
GOSUB QUERYL_,"
AWAIT.SCL% = TRUE%
GOTO SCRN8R|"N

q,

SCALE.TYPE:

IF INPUT.STRINGS = "AUTO" THEN m

AUTO.SCALE% = TRUE%
AWAIT.SCL% = FALSE%
SCREEN.STATIC% = FALSE%
GOTO SCRN8RTN

ii , ,,% ..... _[_ ,]ii ' III.....
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END IF

Q

IFINPUT.STRINGS = "MAN" THEN

AUTO.SCALE% = FALSE%
B

AWAIT.SCL% = FALSE%
MIN.WAIT% = TRUE%

QUERY$ = "ENTER Y-AXIS MIN. VALUE OR <CR> FOR NO CHANGE"
GOSUB QUERYLN
GOTO SCRN8RTN

END IF

GOTO SCRNSINP2

YAXIS.MIN:

Y.MIN{ = VAL (INPUT.STRINGS)
MIN.WA1T% = FALSE%
MAX.WAIT% = TRUE%

QUERY$ = "ENTER Y-AXIS MAX. VALUE OR <CR> FOR NO CHANGE"
GOSUB QUERYLN
GOTO SCRNSRTN

YAXIS.MAX:

Y.MAX! = VAL (INPUT.STRINGS)
Y.20PC! - Y.MAX! - Y.MINI
IF Y.20PC! <= 0 THEN AUTO.SCALE% = TRUE%

" MAX.WAIT% = FALSE%

SCREEN.STATIC% = FALSE%
GOTO SCRNSRTN

SCRNSINP3"
IF INPUT.STRINGS _ "CLEAR" THEN GOTO SCRN8INP2
SCREEN.STATIC% = FALSE%
GOTO SCRNSRTN

SCRN8INP2:

GOSUB INSTPINTP 'Input String Interpreter
IF STRING.INTERI_/_ THEN GOSUB 35_70 'Input ErrorHandler

SCRN8RTN:
8005 'DEBUG-LINE #

RETURN

• 20450 'SCREEN #8 DYNAMIC OUTPUT

20530'
'GET & PLOT DATA

20540 ********************* TREND PLOT GENERATOR ***************************

til I , r_
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PLTPNT: ,,
20546'ENTRY POINT

l

IF (TRND.HR! > HR.MAXt AND TREND.GRAPH% AND TREND.GRPH.START%) THEN

IF(HR.MIN%+2) >= 24 THEN TRND.LATCH%=FALSE%
SCREEN. STATIC% = FALSE%

RETURN

END IF

IFTREND. GRPH. START% = FALSE% THEN

TREND. GRPH. START% =TRUE%
NUM.TIME.CNTS% = TREND.RANGE%* 12

STRT.TIME.CNT% = TIME.COUNT% -NUM.TIME.CNTS%

HR,M]NI--HR.IVffN%

HR.MAX!-HR.MAX%

CALL SCREEN.DEFINE

CALL

DETERMINE. TRNDBUFF. IND ICE S(TIME.COUNT%,NUM. TIME.CNT S%,STRT.TIME.CNT%, START. INDE

X%,END. INDEX%,WRAP%,ALPHA%,OMEGA%)
IFSTART.INDEX% <= 0 OR END.INDEX% <= 0 THEN 'LINESTATEMENT REQUIRES

TREND.GRPH.START%=FALSE% 'AT LEAST 2POINTS TO PLOT SINGLE LINE SEGMENT.

GOTO TRND.PLOT.RTN 'NOTE:PSET STATEMENT REQUIRES ONLY IPOINT.
END IF

20549IFWRAP% THEN CALL AM.PM.PLOT (ALPHA%,OMEGA%,4)

IF WRAP% THEN CALL WRAP.PLOT (4)
FOR J°/_START.INDEX% TO END.INDEX%

20550 LINE ('rRND.TIME !(J%),TREND.BUFFS !(J%,TREND.BUFF.LOC%))-
(TRND.TIME!(J%+I),TREND.BUFFS!(J%+I,TREND.BUFF.LOC%)),4

IF ((TRND.TIME !(J%)-TRND.TIME(J%+ l))>0 OR (TRND.TIME! (J%+l)-TRND.TIME !(J%))>0.25)
THEN

LPRINT TRND.TIME #(J%),TRND.TIME! (J%+ 1),START. INDEX%,END.INDEX%,J%, °'20550"
END IF

20551 NEXT J%
IF TREND.FLAG% THEN

TREND.FLAG%=FALSE%
CK)TO TRND.PLOT.RTN

END IF
IF WRAP% AND STRT.TIME.CNT%<I THEN

TREND.FLAG°/_TRUE%
START. INDEX%= l
END. INDEX%=TIME. COUNT% = l
IF END.INDEX% <= 0 THEN CK)TO TRND.PLOT.RTN 'SKIP PLOT - NOT ENOUGH POINTS
CK)TO 20549

END IF
ELSE

IF TIME.COUNT% >= 1 THEN
!1,

!

'CONTINUE TREND GRAPH, ADDING A POINT TO THE PLOT EVERY TREND INTERVAL TIME
UNIT.

t

|
I'
I .... qM_ , , i_,i, ,lptf,Hill.... pmllM IIF llqH,sln,,,,,, ,iii,, n,
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TC%=TIME.COUNT%
IF TREND.CON% GOTO 20552

do

TREND.CON% =TRUE%
20552 IF TIME. COUNT%= I AND WRAP% THEN

CALL WRAP.PLOT (4)li.

GOTO TRND.PLOT.RTN
END IF
IF TC% > 288 GOTO TRND.PLOT.RTN

20553 CALL AM.PM.PLOT (TC%- 1,TC%- 1,4)
END IF

END IF

TRND.PLOT.RTN:
RETURN '???

'**************** END OF TREND PLOT GENERATOR *************************
!

'**************** TREND PLOT X-Y AXES GENERATOR **********************
!

!

'************ 'DRAW X-Y AXES & LABEL **************
RDWGRD:
45250'
45290 'ENTRY POINT

ON ERROR GOTO ERRHANDLER
" X.ORIGIN%=70

Y.ORIGIN%=259
Y.TOP%=35

,,(

T.WARP#=TIMER*WARP
IF T.WARP# > 86400# THEN

T.WARP#=fT.WARP# / 86400# - FIX(T.WARP# / 86400#))*86400#
END IF
TRND.DAY# = T.WARP#/86400#
I'IR.I"RACI = TRND.DAY#*24
IF CLEAR.POINT°/_FALSE% THEN

HR.START% = CINT0-IR.FRACt + 0.5)
HR.MAX% = HR.START% + 2

END IF

TREND.RANGE*/_VAL(TREND.RANGES)
IF "II_END.RANGE% > (MAX.TRND.RNG% -2) THEN TREND.RANGE%=MAX.TRND.RNG% - 2

IF HR.START% - TREND.RANGE% > 0 THEN
HR.MIN% = HR.START% - TREND.RANGE%
NUM.HRS% = HR.MAX% - HR.MIN%
IF NUM.HRS%.-.._ THEN NUM.HRS%=I

ELSE
- IF HR.START% - TREND.RANGE% < 0 THEN

HR.MIN% = 24 + (HR.START% - TREND.RANGE%)
NUM.HRS% = HR.MAX% + (24 - HR.MIN%)

" IF NUM.HRS%--.-0 THEN NUM.HRS%=I
ELSE

IF HR.START% - TREND.RANGE% - 0 THEN
HR.MIN% = 0
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NUM.HRS%= HR.MAX%
IFNUM.HRS%--0 THEN NUM.HRS%=I

END IF
END IF

END IF
IF NUM.HRS% > MAX.TRND.RNG% THEN

NUM.HRS%=MAX.TRND.RNG%
HR.MIN%=HR.MAX%- NUM.HRS%
IFHR.MIN% < 0 THEN HR.MIN%=HR.MIN%+ 24

END IF
NUM.MINS%= NUM.HRS%* 60
NUM.5MINS%= NUM.MINS°/d5
X.SCALE! = (635-X.ORIGIN%)/(NUM.5MINS%)
!

8029
8028 LINE (X.ORIGIN%,Y.ORIGIN%)-(635,20),I,B

!

'GENERATE AXES TICMARKS& LABEL
4553O'

' X -AXIS

X.TIC!=0.0
X.TIC.TIC!=0.0

TIC.DIFt=(NUM.5MINS%-0)/NUM.HRS%
TIC.TIC.DIFt=(60-0)/6
HRMIN%=HR.MIN%
FOR X.TICLOOP%=ITO NUM.HRS%+I
PNT.X.OLD%=PNT.X%
PNT.X%=X.ORIGIN%+INT(X.TICI*X.SCALE!+ 0.5)
PNT.X!fCSNG(PNT.X%)
IF X.TICLOOP% < 2 CK)TO45532
X.X.SCALEt=(PNT.X%-PNT.X.OLD%)/(60-0)
FOR X.X.TICLOOP%=1 TO 7
IF (NUM.HRS%> 16) CK)TO45531
PNT.X.X%=PNT.X.OLD%+INT(X.TIC.TICt*X.X.SCALEt+0.5)
LINE (PNT.X.X%,Y.ORIGIN%)-(PNT.X.X%,Y.ORIGIN%+2),9'10MINUTE LIGHT BLUE TIC MARKS
IF (X.X.TICLOOP% <> 3 AND X.X.TICLOOP% <> 5) THEN GOTO 45531
LINE (PNT.X.X%,Y.ORIGIN%)-(PNT.X.X%,20),9,,&H5555'20MINUTE (LIGHT BLUE) SHORT

DASHES
45531 X.TIC.TIC!=X.TIC.TIC!+TIC.TIC.DIF!

NEXT X.X.TICLOOP%
X.TIC.TIC!=0.0

45532 LINE (PNT.X%,Y.ORIGIN%)-(PNT.X%,Y.ORIGIN%+4),1 'HOUR(DARKBLUE) TIC MARKS
LINE (PNT.X%,Y.ORIGIN%)-(PNT.X%,20),1,,&HFOF0'HOUR(DARK BLUE) LONG DASHES
IF X.TICLOOP%=NUM.HRS%+ITHEN

LOCATE 20,79
ELSE

IF X.TICLOOP%=NUM.HRS%THEN

COL.FACTORt=(PNT.X!-0)*80
LOCATE 20,CINT(COL.FACTORI/640)

ELSE

LOCATE 20,CINT((PNT.X!*80)/640)
END IF
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END IF
IF HRMIN% > 23 THEN HR]VHN%=HRMIN%-24

J

IF (NUM.HRS%> 16 AND HRMIN%MOD2 = 1) COTO ADD1HR
PRINT USING "##" ; HRMIN%

• IF HRMIN%>= 23 THEN
HRMIN%- 0
CK)TO45533

END IF
ADDIHR: HRMIN%= HRMIN%+ 1
45533 X.TIC! = X.TIC! + TIC.DIFI

NEXT X.TICLOOP%
LOCATE21,44
PRINT "HOUR"
!

' Y-AXIS
!

Y.TIC!=0.00
IF AUTO.SCALE%THEN
Y.MIN!=ANI.MINVALt(TYPE.PNTR%(TRND.PNT.LOC%))
Y.MAX t=ANI.MAXVAL!(TYPE.PNTR%(TRND.PNT.LOC%))

- t _ NI[NI "12Y.20PCt=(Y.MAX.-x. .) .
END IF
IF Y.20PC! < .50 THEN Y.20PC!=I.0
Y.SCALE!=(Y.ORIGIN%-Y.TOP%)/Y.20PC!
TREND.YLIMITt =Y.MAX!+0f.20PCI-(Y.MAX!-Y.MINI))/2
Y.MINI=Y.MINI-(Y.20PCt-(Y.MAX!-Y.MINI))/2

- TIC.DIFI=Y.20PC!/16
FOR Y.TICLOOP%=1TO 17

, PNT.Y%=Y.ORIGIN%-INT(Y.TIC!*Y.SCALE!*1.00 + 0.5)
PNT.Y!=CSNG(PNT.Y%)
IF Y.TICLOOP%MOD 2 = 1THEN

LINE (X.ORIGIN%,PNT.Y!)-(X.ORIGIN%-9,PNT.Y!),1
ELSE

LINE (X.ORIGIN%,PNT.Y!)-(X.ORIGIN%-5,PNT.Y!),1
END IF
LINE (X.ORIGIN%,PNT.Yt)-(635,PNT.Y!),9,,&HCOC0
IF Y.TICLOOP% MOD 2 = 1THEN

IF Y.TICLOOP%=I THEN
LOCATE INT(20-Y.TICLOOP%),INT(((X.ORIGIN%-48)*80)/640)

ELSE
LOCATE INT(20-Y.TICLOOP%),INT(((X.ORIGIN%-51)'80)/640)

END IF
PRINT USING "####.##";(TIC.DIF!*(Y.TICLOOP%-1)+Y.MIN!)

END IF
45534 Y.TICt=Y.TIC!+TIC.DIF!

NEXT Y.TICLOOP%
ab

XYGRDRTN:
REFRESH%ffiFALSE%

" 45560 RETURN' To line 40130, Endof TrendingStatic Info
45565 '***************** END OF X-Y AXES GENERATOR************************
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TREND.DATA.CAPTURE: ******************************************************
41,

8505 'DEBUG--LINE#
OK.TRND2%= TRUE%
IF OK.TRNDI% AND OK.TRND2%THEN 'See if we have readali of
GOTO TRTIME 'the Channels before

ELSE 'we storeany trend data.
GOTO TRND.DATA.RTN
END IF

TRTIME:
PREV.TRND.TIME!=TRNDTIME1
TRNDTIME# - TIMER*WARP
WARP.DATE=FIX(TRNDTIME#/86400#)
TIME.CKI = TRNDTIMEI * 24
TRNDTIMEt = TRNDTIME#/86400# + JULIAN.DATE%
IF TRNDTIME! - PREV.TRND.TIME! < 0 THEN TRNDTIME! = TRNDTIME! + 1

IF TRNDTIME! < TLTIMEt THEN GOTO TRND.DATA.RTN
LAST.TRND.HRt =TRND.HRI
TRND.HRI - TRNDTIMEI

IF ((TRND.HR! - LAST.TRND.HRI) > 1) AND (LAST.TRND.HR!> 0) THEN
TRND.HRI = TRND.HRt - 1
TRNDTIME! = TRNDTIME! - 1

END IF

48375 TIME.COUNT% = TIME.COUNT% + 1
IF TIME.COUNT%= TREND.5MINS% THEN WRAP%= FALSE%
IF TIM .COUNT%> TREND.5MINS% THEN' I.E. 24 HOURSHAVE ELAPSED

WRAP%=TRUE%
TIME.COUNT%= 1

END IF

'48376 TREND%(TRND.PNT.LOC%) = TRUE%

'CAPTURE HOUR & MEASURED VALUES 1NTREND POINT BUFFERS

TRND.TIM !(TIME.COUNT%)= TRND.HR!
IF TREND.GRAPH. START%=FALSE% THEN
TRND.TIME. gTRT!=TRND.TIMEt(TIME.COUNT%)
END IF
FOR TRLOOP%-=1 TONTPNTS%

TREND.BUFFS!(TIME.COUNT%,TRLOOP%)=ANI.VALUEl(TYPE.PNTR%(TREND.LOC%(TRLOOP%)))
NEXT TRLOOP%
'LPRINT TREND.BUFFS !(TIME.COUNT%,1)
PREV.TL IM I--TL ME!
TLTIME! = TRNDTIME! + TRNDINTRVLl/86400#

TRND.DATA.RTN:
RETURN
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'*************** BEGIN SUBROUTINESFOR TRENDING****************

a

SUB DETERMINE.TRNDBUFF.INDICES

• (TICNT%,NTCNT%,STCNT%,S.INDEX%,E.INDEX%,WRAP%,A.INDEX%,O.INDEX%)STATIC
SHAREDTREND.CON%,TRUE%,FALSE%,TRND.TIME!0,HR.MINI,TREND.5MINS%

S.INDEX% = 1
E.INDEX%= TICNT% - 1

IFWRAP% = TRUE%THEN
A.INDEX% = TICNT% + 1
O.INDEX% = TREND.5MINS% - l

END IF

END SUB
!
...................................................................

SUB SCREEN.DEFINESTATIC '****** SUBROUTINE**********
SHARED

FIR.MIN!,HR.MAXt,TREND.YLIMITI,Y.MIN!,X.ORIGIN%,Y.ORIGIN%,Y.TOP%,TREND.GRPH.START%,T
RUE%,JULIAN.DATE%,WARP.DATE,TRND.TIMEt(),TIME.COUNT%

HR.MINI=HR.MIN!/24+ JULIAN.DATE%+ WARP.DATE+ NEW.MIN.DAY
NEW.MIN.DAY=0
HR.MAX!=HR.MAXI/24+ JULIAN.DATE%+ WARP.DATE+ NEW.MAX.DAY
NEW.MAX.DAY=0
IF HR.MIN_> TRND.TIME!(TIME.COUNT%)THEN HR.MIN!= HR.MIN! -1
IF HILMAX! < TRND.TIMEt(TIME.COUNT%)THEN H1LMAX!= HR.MAXt +1

WINDOW(HR.MIN!,Y.MIN0-(HR.MAX!,TREND.YLIMIT0
VIEW (X.ORIGIN%,Y.TOP%)-(635,Y.ORIGIN%)
END SUB

!

SUB AM.PM.PLOT (INDXI%,INDX2%,COL%) STATIC '****** SUBROUTINE********
SHARED TRND.TIME !0,TREND.BUFFS !0,TREND.BUFF.LOC%,HR.MIN!

FOR J%=INDXI% TO INDX2%
20558 LINE (TRND.TIMEI(J%),TREND.BUFFS!(J%,TREND.BUFF.LOC%))-
(TRND.TIMEI(J%+1),TREND.BUFFS!(J%+1,TREND.BUFF.LOC%)),COL%

IF ((TRND.TIMEt(J%)-TRND.TIME(J%+1))>OOR (TRND.TIME!(J%+1)-TRND.TIME!(J%))>0.25)
THEN

0 0 0 0 0 0 , ttLPRINT TRND.TIME!(J _),TRND.TIMEI(J _+I),INDX1 _,INDX2 _,J _,COL _, 20558
END IF

20559 NEXT J%
END SUB
!

SUB WRAP.PLOT (COL%) STATIC t****** SUBROUTINE********
• SHAREDTRND.TIMEt0,TREND.BUFFS!0,TREND.BUFF.LOC%,HR.MINt,TREND.5MINS%

LINE (TRND.TIME!O'REND.5MINS%),TREND.BUFFSI(TREND.5MINS%,TREND.BUFF.LOC%))-
(TRND.TIMEt(1),TREND.BUFFS_(I,TREND.BUFF.LOC%)),COL%

" IF ((TRND.TIME!(TREND.5MINS%)-TRND.TIME(1))>0 OR (TRND.TIMEt(I)-
TRND.TIME[(TREND.5MINS%))>0.25) THEN

LPRINT TRND.TIMEI(TREND.5MINS%),TRND.TIMEI(1),COL%,':V,,_AP"
END IF
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END SUB

'*************** END SUBROUTINESFORTRENDING****************

*********************END OF SCREEN 8 ************************
t

'****************** SCREENEXITHANDLER**************************

SCNEXT:
CLS
STACK.POINTER%=I 'SETPOINTERBACK TO MASTERSCREEN
SCREEN.STATIC%=FALSE%
CURR.SCREEN%---0
INPUT.PROMPT%=FALSE%
QUERY.PROMPT%=FALSE%
STATUS.PROMPT%=FALSE%
KEY(ll) OFF
KFY(14) OFF
RETURN

'**************** END OFSCREEN EXITHANDLER***********************
!

*********************PREVOR <CR> HANDLER***********************

PREVCR:
CLS
SCREEN.STATIC°/_FALSE%
CURR.SCREEN%=STACK%(STACK.POINTER%)
IF STACK.POINTER%--0GOTO NOPOP
STACK.POINTER%=STACK.POINTER%-I'DECREMENTPOINTER(POP THESTACK)

NOPOP:
INPUT.PROMFI%=FALSE%
QUERY.PROMPT%=FALSE%
STATUS.PROMPT%=FALSE%
INPUT.STRINGS="" '
KEY(II) OFF
KEY(14) OFF
RETURN

*********************END OFPREV OR<CP,>HANDLER*********************
t

'******************* QUERYLINE GENERATOR***************************

QUE_IYLN:
LOCATEQUERY.LINE%,1
PRINT SPACES(70);
LOCATE QUERY.LINE%,1
PRINT "QUERY: ";QUERY$;
RETURN

'**************** END OF QUERY LINE GENERATOR ************************
!

'****************** KEYBOARD INPUT ERROR HANDLER *********************
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I

35170 'ENTRYPOINT
_t

INPUT.ERRORe/_FALSE%
INVALID.QUERY%=TRUE%

, 'RESPONSE TO INPUT ERR
t

LOCATE INPUT.LINE%-I,8
PRINT SPACES(70);
LOCATE INPUT.LINE%-I,8

PRINT "NOT A VALID SCREEN OPTION";
'WAIT FEW SECONDS
FORK%=l TO 32000:NEXT K%
LOCATE INPUT.LINE%-I,8
PRINT SPACES(70);
LOCATE INPUT.LINE%-I,8
CK)SUBQLFERYLN
STRING.INTERP%=FALSE%
RETURN

*******************END OF KEYBOARD INPUT ERROR HANDLER **************
!

************************PRINTER LOGGER******************************

LOGPRINT:
IF FACILITY.ON% - FALSE% THEN GOTO PRNLGRTN
PPL IM #--TIMER*WARP

" IF PPLTIME#> 86400# THEN

PPLTIME!=(PPLTIME#/ 86400# - FIX(PPLTIME#/86400#))*86400#
ELSE PPLTIME!=PPLTIME#6

END IF
PPLTIMEt= PPLTIME!/ 86400 + FULIAN.DATE%
ON ERRORGOTOPRNTERR

IF PPLTIME!< PLTIMEICK)TOPRNLGRTN
NEXT.PRN:

PRNT.LOOP%= PRNT.LOOP%+ 1
IF PRNT.LOOP%> NUMPNT%THEN
PRNT.LOOP%= 0
PRINT.DONE%= TRUE%
PRINT.COUNT%-- 1
JULO(YI'%- FALSE%
PLTIMEt - PPLTIMEt+ PLINTRVL!/ 86400
RETURN
END IF

• IF PNT.TYPE$(PRNT.LOOP%)_ ANI$ CK)TONEXT.PRN
IF JULOUT%<> FALSE%GOTOPRN.DATA
IFLINE.COUNT%>= 44 THEN

• TEST.CNT=LINE.COUNT%
LINE.COUNT%--O
LPRINT CHR$(12) 'FORMFEED

END IF
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PPL.DAYI=PPLTIMEI/864001
JUL.PPLI=/ULIAN.DATE%+PPL.DAYI
LPRINT CHR$(10):LPRINT CHR$(10) 'SKIP 2 LINES
LPRINT TAB(I l)
LPRINT USING "###.####";JUL.PPLI,
LPRINT SPACE$(5);DATE$,TIME$
LPRINT CI'IR$(10) 'SKIP l LINE
JULOUT%=TRUE%

'OUTPUT COLUMNAR HEADERS
)

LPRINT TAB(B);"POINT";TAB(17);"POINT"
LPRINT TAB(4);"NAME";TAB(17);"VALUE"
LPRINT TAB(3);"..... ",TAB(17);"..... "
LPRINT CHR$(10)'SKIP 1 LINE
LINE.COUNT% = LINE.COUNT% + 12

PRN.DATA:

LPRINT USING "\ \ ####.##";PNT.NAME$(PRNT.LOOP%)_
;ANI.VALUE1(TYPE.PNTR%(PRNT.LOOP%))

!

'UPDATEPRINTERLOG TIME FORPOINT

LINE.COUNT%= LINE.COUNT% + 1
IF LINE.COUNT% >- 53 THEN

TEST.CNT=LINE.COUNT%
LINE.COUNT%=O
LPRINTCHR$(12) 'FORMFEED
JULOUT%= FALSE%

END IF

PRINT.COUNT% = PRINT.COUNT%+ 2
GOTO PRNLGRTN

PRNTERR:
IF (ERR=24) THENPRINTER.STATUS$= "PRINTERTIMED-OUT"
IF (ERR=25) THEN PRINTER.STATUS$= "PRINTER FAULT"
IF (ERR=27) THEN PRINTER.STATUS$= "PRINTEROUT OF PAPER"
PRNT.LOG% = FALSE%
STATUS.CHANGE%= TRUE%
GOTO IDLE

PRNLGRTN: RETURN

'**************** END OF PRINTER LOGGER ******************************
! Q

**********************DISK LOGGER ***********************************

a

LOGDISK:
ON ERROR GOTO DISK.ERR.HANDLER

IF FACILITY.ON% = FALSE% THEN GOTODSKLGR_I_I
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IF DISK.HDR%THENCK)TODISKDATA

' File has not been opened, open file and writeheader.

SCREEN.STATIC%= FALSE% ' In casewe areon Disk Menu,UpdatetheB

'Data File Name forthe Menu.

CK)SUBJULIE
HR$=MID$(TIME$,1,2)
MIN$--MID$(TIME$,4,2)
NOW.DATES=""
NOW.DATES=DATES
NOW.TIMES=""
NOW.TIMES=TIMES
NUMHDRS$=STI_(NUMHDRS%)
JULIAN.DATE$=STR$(JULIAN.DATE%)
JULEN%=LEN(JULIAN.DATE$)
STST$=RIGHT$(JULIAN.DATE$,JULEN%-I) 'GETRID OF THELEADING BLANK
IF JULEN%-l=3 THEN STST$=STST$ 'NONEED FORLEADINGZERO
IF JULEN%-I=2THEN STST$="0"+STST$
IF JULEN%-I=I THEN STST$="00"+STST$ 'PUT ON SOME LEADING ZEROES
PART2$=HR$+MIN$
DATEXT$=".DAT"
FIL.NAM$=STST$+PART2$
DATA.FILE$=DATADRIVE$+FIL.NAM$+DATEXT$
FIRSTRC$=NOW.TIME$+COMMA$+DATA.TITLE$+COMMA$+NUMHDRS$_

" +COMMA$+STR$(NUMPNT%)+COMMAS+STI_(NUM.ANl%)
OPEN DATA.FILES FOR APPEND AS #3
PRINT #3," "+NOW.DATES
PRINT #3,FIRSTRC$
'PRINT#3," SHADINGFACTOR- "+STI_(SHADE)
FOR NN°/_I TO NUMPNT%
IF PNT.TYPE$(NN%)_ "ANl"THEN GOTO Pl
IF TYPE.PNTR%(NN%)<> NUM.ANI%THEN
PRINT#3,PNT.NAME$(NN%)+COMMA$;

ELSE
PRINT#3,PNT.NAME$(NN%)

END IF
Pl: NEXT NN%

FORDTYPE%- 1TO 8
FOR NN% = 1 TO NUMPNT%
IFPNT.TYPE$(NN%)<> "ANl"THEN GOTO P2
NDX%=TYPE.PNTR%(NN%)

IF TYPE.PNTR%(NN%)<> NUM.ANI%THEN
• IF DTYPE%= 1THEN PRINT#3,ANI.EUNITS$(NDX%)+COMMA$;

IF DTYPE%= 2 THEN PRINT#3,ANI.DEV$0_IDX%)+COMMA$;
IF DTYPE%ffi3 THEN PRINT#3,STI_(ANI.UNIT%(NDX%))+COMMA$;

' IF DTYPE% = 4 THEN PRINT#3,STR$(ANI.CItNL%(NDX%))+COMMA$;
IF DTYPE%= 5 THEN PRINT#3,ANI.CNVFYP$(NDX%)+COMMA$;
IF DTYPE%= 6 THEN PRINT#3,STI_(ANI.COEFA(NDX%))+COMMA$;
IF DTYPE%= 7 THEN PRINT#3,STR$(ANI.COEFB(NDX%))+COMMA$;

..... I_ I_ "l
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IF DTYPE% = 8THEN PRINT #3,STR$(ANI.COEFC(NDX%))+COMMA$;
ELSE

IF DTYPE% = ITHEN PRINT #3,ANI.EUNITS$(NDX%)
IF DTYPE% = 2THEN PRINT #3,ANI.DEV$(NDX°/'o)

IF DTYPE% = 3 THEN PRINT #3,STt_(ANI.UNIT%(NDX%))
IF DTYPE% = 4 THEN PRINT #3,STR$(ANI.CHNL%(NDX%))
IF DTYPE% = 5 THEN PRINT #3,ANI.CNVTYP$(NDX%)
IF DTYPE%-- 6 THEN PRINT #3,STR$(ANI.COEFA(NDX%))
IF DTYPE% = 7 THEN PRINT #3,STI_(ANI.COEFB(NDX%))
IF DTYPE% = 8 THEN PRINT #3,STI_(ANI.COEFC(NDX%))

END IF

P2: NEXT NN%

NEXT DTYPE%

PRINT #3,"<EOH>"
CLOSE #3

DISK.I-IDR%=TRUE%

DISKDATA:

PDLTIME#=TIMER*WARP

IFPDLTIME# > 86400#THEN

PDLTIIV_!=(PDLTIME# /86400#-FIX(PDLTIME# /86400#))*86400#
ELSE PDLTIMEt-'PDLTIME#

END IF

PDLTIME! = PDLTIME! /86400+ JULIAN.DATE%
l

IFPDLTtME! < DLTIMEI GOTO DSKLGRTN

OPEN DATA.FILES FOR APPEND AS #3

, 'GettheJuliandatewith5decimalplaces.
JTIM#-TIMER/86400#
GOSUB JULIE

JULIAN.DATES = STR$(JULIAN.DATE%)
JULEN°/:LEN(JULIAN.DATE$) 'GET LENGTH OF STRING
JDAY#=JULIAN.DATE%
DATrIM#=JDAY#+JTIM# 'PUT DATE & TIME TOGETHER

DA'I_FIM$=STR$(DATrIM#)
LENDATFIMO/_LEN(DATFIM$)
DAT.TIME$=RIGHT$(DATFIM$,LENDATFIM%.. l) 'DROP THE LEADING BLANK
ICUTO/:INSTR(DAT.TIME$,". ") 'FIND THE DECIMAL POINT
IF ICU'I_/o--0 THEN DAT.TIME$=DAT.TIME$+".0000000"
IF JULEN%- 1=3 THEN DAT.TIME$=DAT.TIME$
IF JULEN%-. l =2 THEN DAT.TIME$="0"+DAT.TIMES
IF JULEN%-I= l THEN DAT.TIME$="00"+DAT.TIME$

4

DAT.TIM$=LEFT$(DAT.TIME$,9) 'NEED 5 PLACES AFTER DECIMAL POINT
'End C_t tK, Julian date

e

PRINT #3,DAT.TIM$+COMMA$;

FOR NN%=I TO NUMPNT%

IF PNT.TYPE$(NN%) _ "ANl" THEN GOTO NOTAI
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NDX%_-iYI-E.PNTR%(NN%)
IF TYPE.PNTR%(NN%) <> NUM.ANI% THEN

o

PRINT #3,STR$(ANI.VALUE(NDX%))+COMMA$;
ELSE

PRINT #3,STR$(ANI.VALUE(NDX%))
'print #3,STR$(COS.Z)
END IF

NOTAI: NEXT NN%

CLOSE #3

DLTIME!=PDLTIME! + DLINTRVL! / 86400

DSKLGRTN: RETURN

IALAL I _ 1 LAt 1 I t 1 I I l I I 1 I t I I I I lt 1 l 1 I ALA _ I • AL LA_ • _I_A__A_A__I__ J_....... +. 11 ,TIl _ I q l 1 ,]VI I 7 I I1T q[l l _ _ _ 1 _++ ...................... _f"_'_'_+_

'***************** END OF DISK LOGGER ******************************
!

'****************** INPUT STRING INTERPRETER ***********************

INSTRINTP:

IF INPUT.STRINGS = NULLS THEN RETURN

INVALID.QUERY%=FALSE%
IF INPUT.STRINGS o QUITS GOTO EXITCHK
PROGRAM.END%=TRUE%

" RETURN
EXITCHK:

IF INPUT.STRINGS <> EXITS GOTO PREVCHK
GOSUB SCNEXT 'EXIT HANDLER
RETURN

PREVCHK:

IF INPUT.STRINGS <>PREV$ AND ASC(INPUT.STRING$)<>CARRIAGE.RETURN%
CK)TO NOTLEGAL

GOSUB PREVCR 'PREV OR <CR> HANDLER
RETURN

NOTLEGAL:
STRING.INTERP%=TRUE% 'FLAG SET - KEYBOARD INPUT IS NONE OF THE ABOVE
RETURN

'************** END OF INPUT STRING INTERPRETER ********************
!

********************** SYSTEM STATUS LINE OUTPUT *******************

STATLN: 'ENTRY POINT

LOCATE STATUS.LINE%, 1
- PRINT "STATUS: ";

STAI_JS.LINE$=""
IF SYS.STATUS$ <> "" THEN STATUS.LINE$=STATUS.LINE$+SYS.STATUS$

" IF SYS.STATUS$ <_ "" THEN STATUS.LINES=STATUS.LINES+", ''

'STATUS.LINES=STATUS.LINES+PRINT. STATUS$+","
'STATUS.LINES=STATUS.LINES+DISK.STATUS$

LOCATE STATUS.LINE%,9
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IF SYS.STATUS$ = "SYSTEM STOPPED" THEN .
COLOR 12

ELSE
COLOR 10

END IF

PRINT STATUS.LINES;
COLOR SCRN.COLOR%

IF PRINT.STATUS$ = PRINTER.DISABLES THEN
COLOR 12

ELSE
COLOR 10

END IF

PRINT PRINT.STATUS$+",";
COLOR SCRN.COLOR%

IF DISK. STATUS$ = DISK.DISABLES THEN
COLOR 12
ELSE
COLOR 10
END IF

PRINT DISK. STATUS$
COLOR SCRN.COLOR%

IF (INVALID.QUERY%=FALSE% AND CURR. SCREEN%--0) THEN
END IF
STATUS. CHANGE%=FAL SE%
SCREEN.CHANGE%=FALSE%

39090 RETURN

'*************** END OF SYSTEM STATUS LINE OUTPUT *****************
I

'***** SCREEN STATIC INFO RETRIEVE & DISPLAY ROUTINE ************

SHWSTATIC:
SCREEN.CHANGE%=TRUE%

SCRN. STATIC.FILE$=SCNDRIVE$+FILE.NAMES
!

OPEN SCRN.STATIC.FILE$ FOR INPUT AS #15
NXTSTLN:

IF EOF(15) GOTO CLSSTFL
INPUT # 15,RLOC%,CLOC%,DYE%,SCREEN.TEXT$
LOCATE RLOC%,CLOC%
COLOR DYE%

PRINT SCREEN.TEXTS;
COLOR 15
GOTO NXTSTLN

CLSSTFL:
CLOSE #15 'CLOSE THE STATIC DATA FILE.
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STATRTN:
RETURN
!

'****** END OF STATIC INFO RETRIEVE & DISPLAY ROUTINE **************
!

'**************** ANALOG OUTPUT SECTION *****************************

' S¢¢ Micristarr scan section

'************* END OF ANALOG OUTPUT SECTION *************************
!

'**************** ANALOG CONTROLLER SECTION **************************

CONTROLLER.OUTPUT:

IF CONTROL.FLAG% = FALSE% THEN RETURN
CONTROL.FLAG% = FALSE%

FOR CNTL% = 1 TO NUM.ANO%

IF ANO.MAN.OUTPUT%(CNTL%) = TRUE% THEN CK)TO C.OUT

IFPNT.NAME$(ANO.TBL%(CNTL%)) = "LAIvlPFLUX"THEN

'PIAlgorithmforLamp Flux

LAMP.SETPNT = AMBFLUX.AVG*((FLUX.PCT.ABOVE.AMB/100.0) + 1.0)

- KP = ANO.KP(CNTL%)

R = ANO.KI(CNTL%)
A = R*T*T/240.0
B- R*T*T/120.0
ER.2 = ER. 1
ER. 1 = ER
SP.PV.DIFF - LAMP.SETPNT - FLUX.AVG
ER = SP.PV.DIFF
ERRSUM - ERRSUM + SP.PV.DIFF

IF ABS(ERRSUM) > WNDUPLMT THEN ERRSUM = WNDUPLMT*SGN(ERRSUM)

IF AMBFLUX.AVG < ARCPLASMA.TURN.ON THEN

CNTLOUT(CNTL%) = 0.0
FACILITY.ON% = FALSE% 'Disable Disk Storage

ELSE

'CNTLOUT(CNTL%) = CNTLOUT(CNTL%) + ANO.KP(CNTL%)*_
' (SP.PV.DIFF+(ANO.KI(CNTL%)*ERRSUM))
CNTLOUT(CNTL%) = CNTLOUT(CNTL%) +_

KP*((A+T/2)*ER+ B*ER. I+(A+T/2)*ER.2)
• FACILITY.ON% = TRUE% 'Enable Disk Storage

END IF

ELSE
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IF PNT.NAME$(ANO.TBL%(CNTL%)) = "LAMPFIL" THEN

FOR TEMP.PTR% = 1 TO NUM.ANI%

IF PNT.NAME$(ANI.TBL%(TEMP.PTR%)) = "AIRTEMP" THEN
A.TEMP = ANI.VALUE(TEMP PTR%)
GOTO TEMP.ALG

END IF
NEXT TEMP.PTR°/o

TEMP.ALG: 'Temperature Algorithm for Lamp Filament
'CNTLOUT(CNTL%) = (-1.25*A.TEMP) + 186.25
' IF AMBFLUX.AVG < FILAMENT.TURN.ON THEN

' CNTLOUT(CNTL%) = 0.0
'ELSE

' CNTLOUT(CNTL%)= 100.0
' END IF

CNTLOUT(CNTL%} = 100.0

END IF

END IF

IF CNTLOUT(CNTL%) > 100.0 THEN CNTLOUT(CNTL%) = 100.0 "
' IF PNT.NAME$(ANO.TBL%(CNTL%)) = "LAMPFIL" THEN
' IF CNTLOUT(CNTL%) > 90.0 THEN CNTLOUT(CNTL%) = 90.
' END IF

IF CNTLOUT(CNTL%) < 0.0 THEN CNTLOUT(CNTL%) = 0.0

C.OUT: DAOUT% = CNTLOUT(CNTL%) * CPPCT

DAH% = INT(DAOUT% / 256)
DAL% = DAOUT% - DAH% * 256

OUT DDAO6BASE% + 2 * (ANO.CHNL%(CNTL%)), DAL%
OUT DDAO6BASE% + 1 + 2 * (ANO.CHNL%(CNTL%)), DAH%

ANO.VALUE(CNTL%) = CNTLOUT(CNTL%)

NEXT CNTL%

RETURN

'****************** END OF ANALOG CONTROLLER SECTION *****************

.-

'*********** BEGIN METRABYTE ADC CONVERSION *************************** "

i 'METRA.SCAN:
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8501 'DEBUG--LINE #
ADC.LOOP% = ADC.LOOP% + 1

ADC.ANI.LOOP:
,N

IF ADC.LOOP% > NUM.ANI% THEN
ADC.LOOP% = 0
OK.TRNDI% = TRUE% 'Let's trend know data collected 1st time.
RETURN
END IF

ANI.PTR% = ANI.TBL%(ADC.LOOP%)

PRESENT.TIMEI#=TIMER*WARP 'GET CURRENT TIME
PRESENT.TIME 1! - PRESENT.TIME 1#/86400# + JULIAN.DATE%

IF PRESENT.TIMEI ! < ANI.SAMTIMt(ANI.PTR%) THEN GOTO METRA.SCAN

IF ANI.DEV$(ADC.LOOP%) = "CAL" THEN GOTO CALCULATE.ANl

8503 'DEBUG--LINE #

IF OFFICE% THEN

" NEWDAT% = INT (409.6*RND)
GOTO ADC.EGU

END IF

'Start Analog to Digital Converter Routine
FOR READING = 1 TO NUM.SAMPS%

OUT DASH8BASE%+2,ANI.CHNL%(ANI.PTR%)* 16+ANI.UNIT%(ANI.PTR%)
OUT DASH8BASE%+ 1,STARTI2BIT%

ADCRDY: EOC% = INP(DASHSBASE%+2) AND &H80
IF EOC% GOTO ADCRDY

'End Analog to Digital Converter Routine
LO% = INP(DASH8BASE%)
HI% = INP(DASH8BASE%+I)
COUNTS%=HI% * 16 + LO% / 16

q.,PRINT PNT.NAME$(ANI.PTR%);" - ";COUNTS%

CNTS%(READING) = COUNTS%
" NEXT READING

GOSUB SORT.SAMP
a_

NEWDAT. I:
NEWDAT% = COUNTS%
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LOCATE 20,40
'PRINT NEWDAT%;
'PRINT PNT.NAME$(ANI.PTR%);" = ";NEWDAT%

669
L =LEN (PNT.NAME$(ANI.PTR%)) ,,
IF LEFT$(PNT.NAME$(ANI.PTR%),L-2) = "AMBFLUX"THEN
CONTROL.FLAG% = TRUE%

END IF
670

CK)TO ADC.EGU

CALCULATE.ANl:

IF OK.TRND 1% = FALSE% THEN GOTO SKPIT 'Has data been collected once?

'IF PNT.NAME$(ANI.PTR%) = "RAWUVXAMB"THEN ANI.VALUE(ANI.PTR%)= UVXA
'IF PNT.NAME$(ANI.PTR%) -- "RAWUVXCA"THEN ANI.VALUE(ANI.PTR%) = UVXC
'IF PNT.NAME$(ANl.PTR%) = "MYAVG"THEN ANI.VALUE(ANI.PTR%) = MYFLUX.AVG
'IF PNT.NAME$(ANl.PTR%) = "AMBAVG"THEN ANI.VALUE(ANI.PTR%) =AMBFLUX.AVG
'IF PNT.NAME$(ANI.PTR%) = "CAMYAVG"THEN ANI.VALUE(ANI.PTR%)= FLUX.AVG

IF PNT.NAME$(ANl.PTR%)= "CAAVG"THENANI.VALUE(ANI.PTR%)= CAFLUX.AVG

'BegincalculatingPercent Shadingfrom theQuantumSensors

IF PNT.NAME$(ANI.PTR%)= "%SHADE"THEN

FOR Q.CNT% = 1TO NUM.ANI%
IF PNT.NAME$(ANI.TBL%(QCNT%)) = "QUANTUM01"THEN

Q.SHADE = ANI.VALUE(ANI.TBL%(Q.CNT%))
END IF

IF PNT.NAME$(ANI.TBL%(Q.CNT%)) = "QUANTUM02"THEN
Q.AMBIENT= ANI.VALUE(ANI.TBL%(Q.CNT%))

END IF

NEXTQ.CNT%

SHADE=1- (Q.SHADE/Q.AMBIENT)
IF SHADE < 0.0 THEN SHADE=0.0

ANI.VALUE(ANI.PTR%) = SHADE * 100.0

END IF

'End cMculating Percent Shading from theQuantum Sensors
I

IF PNT.NAME$(ANI.PTR%) - "CNTRLPCT" THEN
IF AMBFLUX.AVG < ARCPLASMA.TURN.ONTHEN .
ANI.VALUE(ANI.PTR%)= 0.0
GOTO AMB.C'/L.ZERO

END IF
ANI.VALUE(ANI.PTR%)= ((FLUX.AVG- AMBFLUX.AVG)/AMBFLUX.AVG)*100
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AMB.CTL.ZERO:
END IF

IF PNT.NAME$(ANI.PTR%) = "SETPO1NT" THEN

. ANI.VALUE(ANI.PTR%) = FLUX.PCT.ABOVE.AMB
END IF

GOSUB ANI.MAX.MIN

CK)TO SKPIT

'********* SORT ROUTINE USED TO AVENGE lVIE_YTE REAI)INGS

SORT.S_:
FOR SORT = 1 TO NUM. SAMPS%
FOR OP-,DER=1 TO NUM.S_S%

IF CNTS%(ORDER) < CNTS%(SORT) GOTO 47260
TE_C_S% (SORT) • CNTS%(SORT)=CNTS%(ORDER) • CNTS%(ORDER)_=TEMP

47260 NEXT ORDER
NEXT SORT
TALLEY% = 0
COUNTS% = 0

" FOR SUMLP% = 2 TO 0,,FUM.S_S% - 1)
COUNTS% = COUNTS% + CNTS% (SUMLP%)
TALLEY% = TALLEY% + 1

4P_

NEXT SUMLP%
O 0 0COUNTS Yo=COUNTS YdTALLEY

RETURN

'****** END SORT ROUTINE

RETURN

'*********** END METRABYTE ADC CONVERSION ***************************

' BEGIN METRABYTE ADC EGU CONVERSION ROUTINES

ADC.EGU:

AUVTYPE:

IF ANI.C_$(,AdqI.I_TR%) _ "AUV" THEN O3TO C_E
ICNTS I%=NEWDAT%

....... _ ..................... i,.,,,i.. ,,-,.u, _1_.,M,uw,._.m,Hm,ml,m,l,Wl,l_.w.mw_lmm..mMinmmmMUll_lW,lnam_nMmlnllalmmllmjlomulplll_m,llmllln_m ml|Nlllmmlmp'IIIIImIuImIIIMQPqllnmllImlnmlqll_ImlmlllnlpqlPl_11IHImMIIm_IPlI[!
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ANICA = 0.0

ANICB = 10.0 'For Raw Value Full Scale of UVX Meter (20 watt/sq.meter ..
ANICC = 0.0

ADC% = ANI.UNIT%(ANI.PTR%)
CALL CNVRTLIN(ICNTSI%,ANICA,ANICB,ANICC,ANIVAL,ADC%) 'CONVERT THE DATA ,,
UVXA = ANIVAL

'LOCATE 20,40
'PRINT "UVX = ";UVXA;
UVXA.CORRECTION.FACTOR = ANI.COEFB(ANI.PTR%)
ANI.VALUE(ANI.PTR%)= UVXA*UVXA. CORRECTION.FACTOR
GOSUB ANI.MAX.MIN
GOTO SKPIT

CUVTYPE:

IF ANI.CNVTYP$(ANI.PTR%) <> "CUV" THEN GOTO TNRTYPE
ICNTS I%=NEWDAT%
ANICA = 0.0

ANICB = 10.0 'For Raw Value Full Scale of UVX Meter (20 watt/sq.meter
ANICC = 0.0

ADC% = ANI.UNIT%(ANI.PTR%)
CALL CNVRTLIN(ICNTS I%,ANICA, ANICB,ANICC,ANIVAL,ADC%) 'CONVERT THE DATA
UVXC = ANIVAL

'LOCATE 21,40
'PRINT "UVXC = ";UVXC;
UVXC.CORRECTION.FACTOR = ANI.COEFB(ANI.PTR%)
ANI.VALUE(ANI.PTR%)= UVXA.CORRECTION.FACTOR*UVXA*(1-SHADE) +_

UVXC. CORRECTION. FACTOR* (UVXC-UVXA* (1-SHADE))
GOSUB ANI.MAX.M]N
GOTO SKPIT

TNRTYPE:

IF ANI.CNVTYP$(ANI.PTR%) <> "TNR" THEN GOTO LTYPE
ICNTS I°/_NEWDAT%

EU$=ANI.EUNITS$(TYPE.PNTR%(ANI.PTR%))
CALL CNWR'ITrC(ICNTS 1%,EU$,ANIVAL) 'CONVERT THE DATA
ANI.VALUE(ANI.PTR%)=ANIVAL 'STORE THE DATA
GOSUB ANI.MAX.MIN
GOTO SKPIT

LTYPE: IF ((ANI.CNVTYP$(ANI.PTR%) <> "LIN") AND

(ANI.CNVTYP$(ANI.PTR%) _ "COS")) THEN GOTO SKPIT 'LINEAR POINT
LTYPEI" ICNTS I%=NEWDAT%

EU$=ANI.EUNITS$(ANI.PTR%)
ANICA=ANI. COEFA(ANI.PTR%):ANICB=ANI. COEFB(ANI. PTR%)
ANICC=ANI. COEFC(ANI.PTR%)
ADC% = ANI.UNIT%(ANI.PTR%)

4

CALL CNVRTLIN(ICNTS I%,ANICA,ANICB,ANICC,ANIVAL,ADC%) 'CONVERT THE DATA
ANI.VALUE(ANI.PTR%)=ANIVAL 'STORE THE DATA

47261 IF ANI.CNVTYP$(ANI.PTR%) = "COS" THEN
CK)SUB COSCORR.SUB

'LOCATE 18,30:PRINT"COS.Z= ";COS.Z"

47262 ANI.VALUE(ANI.PTR%) = ANIVAL /COS.Z

llwqMIl,l_l,,,,nl,mp_q,lm,11_,lOllg_Vli_'l,lll,rlpq_l'nl'rq,l'rqIIl'HII,_qvv,IlrllIq'lP,lPlqrll'plllnl'q,,Ihpln,,i,l,,qilwnq,mr,,,IIIq_I_,'lq_l'lllllPlllNIlll,Iq_lIPll"l_lIIl_qnP_1,'I'IInI'!IIRIpq,nlmlrlpl_IF_IP_BIIIltI',iWlIKIIq'tllNImlllllllIqImllllrollIPqnll!lllllllqllllmlllWlq"lUqilplIII'_IIOII_MllIllPlllllqlllRlll_lqqlllll_l'lll'lPlllIIIll|llII_mlllqii|imilN|ili!mi|imi]|l|NMl[i[[Pjlill!1[ti_[llll[![_l[[[i]llqlil[lllllllllqlllliiiqltirlllllpllUm[llpllplll[l[lll[rll111[l[lllil!li_lilll_lillllllplllill]llllqllllplqI



99
Ultraviolet-B Research Facility Software - Main Program Section

Oak Ridge National Laboratory

ELSE

ANI. VALUE(ANI.PTR%) = ANIVAL
END IF

GOSUB ANI.MAX.MIN

'LPRINT "NAME= ";PNT.NAME$(ANI.PTR%);" COUNTS = ";ICNTS 1%;_
'"ANIVAL = ";ANIVAL;" CHAN=";ICHAN2%

GOTO SKPIT

SKPIT:

'Incrementnew sampleupdatetime

ANl. SAMTIMT (ANI.PTR%)=PRESENT.TIME 1! + ANI. SCAN%(ANI.PTR% )/86400

RETURN 'Go back to Idle loop, then return to ADC section.
'We are doing this for now to keep Data Acquisition from

'choking the Screen Display and Key board Inputs.

' BEGIN METRABYTE &DC EGU CONVERSION SUBROUTINES

o ********,aC*********

SUB CNVR'ITrC(COUNTS%,ENGU$,DEG) STATIC 'CONVERSION FOR "T" TC'S
" 'LOCATE 20,40 : PRINT COUNTS%

A0#=0.100860910
AI#=25727.94369
A2#=--767345.8295
A3#=78025595.81
A4#=--9247486589
A5#--6.97688D11
A6#=-2.66192D13
A7#=3.94078D14

MAXCOUNTS = 2047.5 ' Max counts pcr each 5 volt span
MAXVLTS=5.0
MINVLTS=-5.0

VOLTS#=(COUNTS% -MAXCOUNTS)*MAXVLTS/MAXCOUNTS

' Type T transmitter outputs 4-20 ma for -100 to 300 degrees C.

MVIN# = (4.5595*VOLTS# - 7.9375)/1000.0
X=MVIN#

,o

TMP'ITC=AI#+X*(A2#+X*(A3#+X*(A4#+X*(A5#+X*(A6#+A7#*X)))))
TMPTTC=A0#+X*TMPTrC
DEG.C=TMPTrC

DEG.F=(I.8*TMPTTC)+32.0

IF ENGU$=CDEG$ THEN
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DEG=DEG.C
ELSE

DEG = DEG.F

END IF

EXIT SUB

END SUB

SUB CNVRTLIN(CNTS%,COFA,COFB,COFC,VALU,ADC%) STATIC 'LINEAR CNVRT.

IF(ADC% = I)THEN AGIN = 1.0

IF(ADC% = 2)THEN AGIN = I00.0
AGIN = 1.0
MAXVLTS=5.0
MINVLTS=-5.0
CAMACCNT! = 2047.5

VOLTS#=(CNTS%-CAMACCNT!)*MAXVLTS/CAMACCNT!
VINN=VOLTS#* 1.0/AGIN '5.0 V = FULL SCALE
XIN=VINN

VALU=(XIN*XIN*COFA)+(XIN*COFB)+(COFC)
EXIT SUB
END SUB

COSCORR.SUB: ..

DEC.ANG = 23.45' SIN((RAD. CNV*360/365)*(284+JULIAN.DATE%))

B. 1 = (360/364)*(JULIAN.DATE%-81)

EQU.TIM = 9.87*SIN(2*B. I*RAD.CNV) - 7.53'COS(B. I*RAD.CNV)_
- 1.5*SIN(B. I*RAD.CNV)

H.MIN = (TIMER / 60) - DLST*60 + 4*(75.0-LONG.DEG) + EQU.TIM

' TAKE'S 4 MINUTES FOR THE SUN TO TRANSVE1LSE 1 DEGREE OF LONGITUDE

MIN. FROM. NOON = (H.MIN-12*60)
DEG.FROM.NOON = MIN.FROM.NOON/4

COS.Z = SIN(LAT.DEG*RAD.CNV)* SIN(DEC.ANG*RAD.CNV)+-
COS(LAT.DEG*RAD. CNV)*COS(DEC.ANG*RAD.CNV)*_
COS(DEG.FROM.NOON*RAD.CNV)

¢.

'S1N.Z = SQR(1 - COS.Z^2)
q'AN.Z = SIN.Z/COS.Z

'Z.AlqG = ATN(TAN.Z) 'ZENITH ANGLE 1N RADIANS
'Z.ANG = Z.ANG/RAD.CNV 'ZENITH ANGLE 1N DEGREES

'LOCATE 17,25:PRINT "COS.Z = ";COS.Z
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IF ABS(COS.Z) < .01 THEN COS.Z = .01 ' AVOID DIVIDING BY ZERO
IF COS.Z < 0 THEN COS.Z = .01 ' NIGHT TIME IS HERE)

COS.Z = 1 ' ONLY NOW FOR SYSTEM CHECKOUT !

RETURN

!

' END CAMAC ADC EGU CONVERSION SUBROUTINES

!

'@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@

I

'******** MEASURED DATA MAX,MIN, AVERAGE,& VARIANCE COMPUTATION ********

ANIMAX.MIN:

IF ANI.VALUEt(ANI.PTR%) > ANI.MAXVAL!(ANI.PTR%) THEN_
ANl. MAXVAL )(ANl. PTR%)=ANI. VALUE T(ANl. PTR%) 'MAXIMUM

IF ANI.VALUE!(ANI.PTR%) < ANI.MINVALI(ANI.PTR%) THEN_
,_NI.MINVAL!(ANI.PTR%)=ANI.VALUE!(ANI.PTR%) 'MINIMUM

" 'RETURN 'FOR NOW WHILE I CALIBRATE UV-B SENSOR

' Average the ambient UV-B Flux sensors, and Average the UV-B Flux
' sensors under the lamps.

MY.PTR% = 0
CA.PTR% = 0
AMB.PTR% = 0

MYFLUX.TOT = 0
CAFLUX.TOT = 0
AMBFLUX.TOT - 0

FOR AVG.PTR% = 1 TO NUM.ANI%

L = LEN (PNT.NAME$(ANI.TBL%(AVG.PTR%)))

IF LEFT$(PNT.NAME$(ANI.TBL%(AVG.PTR%)),L-2)= "MYFLUX" THEN
MY.PTR% = MY.PTR% + 1

•_ MYFLUX.TOT = MYFLUX.TOT + ANI.VALUE(AVG.PTR%)
END IF

IF LEFT$(PNT.NAME$(ANI.TBL%(AVG.PTR%)),L-2) = "CAFLUX" THEN
CA.PTR% = CA.PTR% + 1

CAFLUX.TOT = CAFLUX.TOT + ANI.VALUE(AVG.PTR%)
END IF
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IF LEFT$(PNT.NAME$(ANI.TBL%(AVG.PTR%)),L-2) = "AMBFLUX" THEN ,_
AMB. PTR% = AMB.PTR% + 1

AMBFLUX.TOT - AMBFLUX.TOT + ANI.VALUE(AVG.PTR%)
END IF

NEXT AVG.PTR%

' Digital Filter to Smooth UVB Readings and Help Control

CAFLUX. 5 = CAFLUX.4
CAFLUX.4 : CAFLUX.3
CAFLUX.3 = CAFLUX.2
CAFLUX.2 = CAFLUX.AVG

CAFLUX. OLD = (CAFLUX. 2+CAFLUX. 3+CAFLUX.4+CAFLUX. 5)/4
CAFLUX. AVG = CAFLUX.OLD*(4/5)+(CAFLUX.TOT/CA.PTR%)*(1/5)

AMBFLUX. 5 = AMBFLUX.4
AMBFLUX.4 = AMBFLUX.3
AMBFLUX.3 = AMBFLUX.2
AMBFLUX.2 = AMBFLUX.AVG

AMBFLUX.OLD = (AMBFLUX.2+AMBFLUX.3+AMBFLUX.4+AMBFLUX.5)/4
AMBFLUX.AVG = AMBFLUX.OLD*(4/5)+(AMBFLUX.TOT/AMB.PTR%)*(1/5)

'MYFLUX.AVG = MYFLUX.TOT / MY.PTR%
'CAFLUX.AVG = CAFLUX.TOT / CA.PTR% .
'AMBFLUX.AVG = AMBFLUX.TOT / AMB.PTR%

FLUX.AVG = CAFLUX.AVG

RETURN

'************* END OF MAX,MIN, AVERAGE & VARIANCE COMP ROUTINE ******
!

************************ DIGITAL INPUT SECTION *********************

' None used presntly

'***************** END OF DIGITAL INPUT SECTION ********************
I

'******************* DIGITAL OUTPUT SECTION ***************************

' None used presently .,

'***************** END OF DIGITAL OUTPUT SECTION **********************
!

********************* JULIAN DATE ROUTINE ***************************

JULIE:
IF LY 1ST% THEN GOTO JULIE 1
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LY 1ST% = TRUE%

LYF=VAL(MID$(DATE$,9,2)) MOD 4
IF LYF > 0 GOTO JULIE 1
FOR MLOOI_/.=3 TO 12

• EOPM%(MLOOP%)=EOPM%(MLOOP%)+ 1
NEXT MLOOP%

JULIE 1: DATECK#=TIMER*WARP
IF DATECK# >86400# THEN

DATECK#=(1)ATECK# / 86400# - FIX(DATECK# / 86400#))*86400#
END IF

MTH%=VAL(MID$(DATE$, 1,2))
DAY*/_VAL(MID$(DATE$,4,2))
NOW#=TIMER*WARP

IF DATECK# > ( NOW# / 86400# - FIX(NOW# / 86400#))*86400# GOTO JULIE1
JULIAN.DATE%=EOPMa/_VITH%) + DAY%
RETURN

'************** END OF JULIAN DATE ROUTINE ***************************
t

********************* SYSTEM EXIT ROUTINE ****************************

54151 'ENTRY POINT

'CLEAR (NECESSARY ??)
54152 CLS

!

'ANY OTHER WORK TO DO 'F?

54157 END 'NOTE: THE END STATEMENT CLOSES ALL FILES

'*************** END OF SYSTEM EXIT ROUTINE **********************
I

'*************** BEGIN SYSTEM ERROR HANDLER ******************

ERRHANDLER: 'ERROR HANDLER FOR DIRECTORY CREATION & FILE OPEN

LPRINT DATES;" ";TIMES;" ERROR = ";ERR;" IN LAST LINE # ";ERL
IF ERR = 75 THEN RESUME NEXT 'DIRECTORY ALREADY EXISTS
IF ERR = 53 THEN GOTO IDLE 'FILE ALREADY EXISTS

IF ERR = 57 THEN 'DEVICE I/O ERROR - COMM ERROR ???
NAKFLG%=FALSE%
MIC.GD.VAL%=FALSE%
ERROUT.FLAG%=FALSE%
TIMOUT.FLAG%=FALSE%
NAKOUT.FLAG%=FALSE%

O OAWAIT.REPLY Yo=FALSE

RCVD2$ = ""
• BRCV2$ = ""

RESUME IDLE
END IF

IF ERR = 6 THEN 'OVER FLOW ERROR

'LPRINT "OVERFLOW--MSG2$ = ";MSG2$
RESUME IDLE

4

i
i

!
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END IF

LPRINT DATES;" ";TIMES_
; "ERROR IN ERRHANDLER BUT ERROR NOT ANTICIPATED...CONTINUING

RESUME IDLE

'*************** END SYSTEM ERROR HANDLER ******************
!

'************** BEGIN DISK ERROR HANDLER ********************

DISK.ERR.HANDLER:

LPRINT DATES;" ";TIMES;" [DISK.ERR.HANDLER] ";DATADRIVE$;" DISK ERROR = ";ERR

IF ERR = 61 THEN LPRINT DATES;TIMES;" [DISK.ERR.HANDLER] ";DATADRIVE$;" DISK
FULL"

IF ERR = 71 THEN LPR1NT DATES;TIMES;" [DISK.ERR.HANDLER] ";DATADRIVE$;" DISK NOT
READY" !

IF ERR = 72 THEN LPRINT DATES;TIMES;" [DISK.ERl_HANDLER] ";DATADRIVE$;" DISK
FLAW DETECTED"

IF DATADRIVE$ = EMR.DRIVE$ THEN PROGRAM.END%=TRUE%

DATADRIVE$ = ALTDRIVE$
ALTDRIVE$ = EMR.DRIVE$
DISK.HDR% = FALSE%

t

RESUME IDLE

'************** END DISK ERROR HANDLER ********************

54280'
55000 'ENTRY POINT FOR PROCESSING PDB TABLES & CREATION OF DISK FILE HEADER
55010 '
55020 FOR K%=l TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANr' CK)TO 55030
IF TYPE.PNTR%(K%) <_ NUM.ANI% THEN

PDB. STRING$=PDB. STRING$+PNT.NAME$(K%)+COMMA$
ELSE

PDB. STRING$=PDB. STRING$+PNT.NAME$(K%)
END IF
GOTO 55040

55030 IF PNT.TYPE$(K%) <> "TXT" CK)TO 55040
OLDPDB. STRING$=PDB. STRINGS

PDB.STRING$=TXT.TEXT$(YYPE.PNTR%(K%))
CK)SUB HEADER:
PDB.STRING$=OLDPDB. STRINGS "

55040 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #1 OF HEADER) .-
PDB.STRING$=""
FOR K%=l TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANI" GOTO 55050
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN
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PDB. STRING$=PDB. STRING$+ANI.EUNITS$(TYPE.PNTR%(K%))+COMMA$
ELSE

PDB. STRING$=PDB. STRING$+ANI.EUNITS$(TYPE.PNTR%(K%))
END IF

55050 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #2 OF HEADER)
PDB.STRING$=""
FOR K% =1 TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANr' GOTO 55060
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN

PDB. STRING$=PDB. STRING$+ANI.DEV$(TYPE.PNTR%(K%))+COMMA$
ELSE

PDB. STRING$=PDB. STRINGS+ANl. DEV$ (TYPE. PNTR%(K%) )
END IF

55060 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRINGS (RECORD #3 OF HEADER)
PDB.STRING$=""
FOR K% = 1 TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANl" CK)TO 55070
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN

PDB. STR1NG$=PDB. STRING$+STR$( ANI. UNIT%(TYPE.PNTR%(K%)) )+COMMAS
ELSE

PDB. STRING$=PDB. STRING$+STR$( ANI. UNIT°/o(TYPE. PNTR°/o(K%) ))
END IF

55070 NEXT K%
GOSUB HEADER: 'OUTPUT PDB.STRINGS (RECORD #4 OF HEADER)

" PDB.STRING$=""
FOR K% =1 TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANl" CK)TO 55080
Q

IF TYPE.PNTR%CK%) <> NUM.ANI% THEN
PDB. STRING$=PDB. STRING$+STR$(ANI. CII]4L%(TYPE.PNTR%CK%)))+COMMA$

ELSE

PDB.STRING$=PDB.STRING$+STR$(AN1.CFLNL%(TYPE.PNTR%CK%)))
END IF

55080 NEXT K%

CK)SUB HEADER: 'OUTPUT PDB.STRINGS (RECORD #5 OF HEADER)
PDB.STRING$=""
FOR K%=I TO NUMPNT%

IF PNT.TYPE$(K%) _. "ANl" GOTO 55090
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN

PDB. STRING$=PDB. STRINGS +AN]. CNVTYP$(TYPE.PNTR%(K%) )+COMMAS
ELSE

PDB. STRING$=PDB. STRING$+ANI. CNVTYP$(TYPE.PNTR%(K%))
END IF

55090 NEXT K%

CK)SUB HEADER: 'OUTPUT PDB.STRINGS (RECORD #6 OF HEADER)
'_ PDB.STRING$=""

FOR K% =1 TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANl" GOTO 55100
IF TYPE.PNTR%(K%) _ NUM.ANI% THEN

PDB.STRING$=PDB. STRING$+STR$(ANI.COEFA!(TYPE.PNTR%(K%)))+COMMA$
ELSE

PDB. STRING$=PDB. STRING$+STR$( AN]. COEF A! (TYPE.PNTR°/o(K%)) )
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END IF

55I00NEXT K%
C_dDSUBHEADER: 'OUTPUT PDB.STRING$ (RECORD #7 OF HEADER)
PDB.STRING$=""

FOR K% = 1 TO NUMPNT%
IF PNT.TYPE$(K%) <> "ANl" GOTO 55110
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN

PDB. STRING$=PDB. STRING$+STR$(ANI.COEFBT(TYPE.PNTR%(K%)))+COMMA$
ELSE

PDB. STR1NG$=PDB. STRING$+STR$(ANI. COEFB !(TYPE.PNTR%(K%)))
END IF

55110 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #8 OF HEADER)
PDB.STRING$=""
FOR K%=l TO NUMPNT%

IF PNT.TYPE$CK%) <> "ANl" GOTO 55120
IF TYPE.PNTR%(K%) <> NUM.ANI% THEN

PDB.STRING$=PDB.STRING$+STR$(ANI.COEFC!(TYPE.PNTR%(K%)))+COMMA$
ELSE

PDB. STRING$=PDB. STRING$+STR$(ANI. COEFC!(TYPE.PNTR%(K%)))
END IF

55120NEXT K% -:

CK)SUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #9 OF HEADER)
PDB.STRING$=""

FOR K% =I TO NUMPNT%

IFPNT.TYPE$(K%) <> "ANl"GOTO 55130
•. •

' IFTYPE.PNTR%(K%) <> NUM.ANI% THEN
PDB. STRING$=PDB.STRING$+STR$(ANI.LOI,IM!(TYPE.PNTR°/o(K%)))+COMMA$

ELSE .
PDB. STRING$=PDB. STRING$+STR$(ANI. LOLIM! (TYPE.PNTR%(K%)))

END IF
55130 NEXT K%

GOSUB HEADER: 'OUTPUT PDB,STRING$ fRECORD #10 OF HEADER)
PDB.STRING$=""
FOR K% = 1 TO NUMPNT%

IF PNT.TYPE$CK%) <> "ANl" GOTO 55140
IF TYPE.PNTR%CK%) <> NUM.ANI% THEN

PDB. STRING$=PDB. STRING$+STR$(ANI. HILIM!(TYPE.PNTR%(K%)))+COMMA$
ELSE

PDB. STRING$=PDB. STRING$+STR$(ANI.HILIM! (TYPE.PNTR%CK%)))
END IF

55140 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #11 OF HEADER)
PDB,STRING$=""
FOR K%=l TO NUMPNT%

IF PNT.TYPE$(K%) <> "ANTI"GOTO 55150
IF TYPE.PNTR%(K%) ",_ NUM.ANI% THEN

PDB. STRING$=PDB. STRING$+STR$(ANI. SCAN%(TYPE.PNTR%(K%)))+COMMA$
ELSE

PDB.STRING$=PDB.STRINGS+STR$(ANI.SCAN%(TYPE.PNTR%(K%)))
END IF

55150 NEXT K%

GOSUB HEADER: 'OUTPUT PDB.STRING$ (RECORD #12 OF HEADER)
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RETURN
HEADER:

w..

'OUTPUT HEADER RECORD TO FILE
PRINT #1,BLANK$;PDB.STRINGS
RETURN

'*********** END OF OUTPUT FILE SET-UP *****************************

'*************** STOP DATA ACQUISITION & CONTROL *******************

60040 'ENTRY POINT
60050'
60060'CLOSEALL RELEVANT FILES
60070'ANYTHING ELSE TO BE DONE ??
60080 '
60090 RETURN

60100 '******** END OF STOP DATA ACQUISITION & CONTROL ROUTINE *************

CNVUP:
INPUT.STRINGS=UPS
RETURN

CNVDN:
INPUT.STRINGS=DOWNS
RETURN

.. o______,_,_____

'SUBROUTINETO LOAD DYNAMICDATA POINTNAMES AND SCREENLOCATIONS.

LDDYNPNT:
TEMP.FILE$=SCRNDRIVE$+FILE.NAME$
OPENTEMP.FILE$FORINPUT AS #15
NDPNTS%=0

NXTDYNPNT:
IFEOF(I5)GOTO LDDYNPNT0
NDPNTS% =NDPNTS%+I
INPUT #15,DISPL.ROW%(NDPNTS%),DISPL.COLM°/o(NDPNTS%),DISPL.DYE%(NDPNTS%)_

,DISPL.NAME$(NDPNTS%)
GOTO NXTDYNPNT

)LOCATE SCREEN POINT NAMES RELATIVE TO SYSTEM POINT NAME ARRAY

LDDYNPNT0:
CLOSE #15
FORDLOOP%=1TO NDPNTS%
FOR DLOOP1%=1TO NUMPNT%

' IFDISPL.NAME$(DLOOP%)_PNT.NAME$(DLOOPI%)GOTO DYNPNT1
DISPL.LOC%(DLOOP%)=DLOOPl%'SAVELOCATIONOFPOINT.
CK)TODYNPNT2

" DYNPNT 1:
NEXT DLOOP 1%

DYNPNT2:
NEXT DLOOP%
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RETURN

'**************END OF DYNAMIC POINT LOADING SUBROUTINE************

'*****SUBROUTINE TO PUT DYNAMIC POINT VALUES ON THE SCREEN********

DSPDYNPNT:
FOR DLOOP% =1 TO NDPNTS%

IF DISPL.LOC%(DLOOP%)=0 GOTO NXTDSPPNT
IF PNT.TYPE$(DISPL.LOC%(DLOOP%)) <> TXT$ GOTO ANIDSP
LOCATE DISPL.ROW%(DLOOP%),DI SPL. COLM%(DLOOP%)
COLOR DISPL.DYE%(DLOOP%)
PRINT TXT.TEXT$(TYPE.PNTR%(DI SPL.LOC%(DLOOP%)))
COLOR 15
GOTO NXTDSPPNT

ANIDSP:

IFPNT.TYPE$(DISPL.LOC%(DLOOP%)) <> ANI$ GOTO NXTDSPPNT

LOCATE DISPL.ROW%(DLOOP%),DISPL. COLM%(DLOOP%)

COLOR DISPL.DYE%(DLOOP%)

PRINT USING FTP2$;ANI.VALUE!(TYPE.PNTR%(DISPL.LOC%(DLOOP%)))
COLOR 15

NXTDSPPNT:

NEXT DLOOP%

RETURN

'****************END OF DYNAMIC POINT *UB**UT*NE*****************
9

'***********SUBROUTINE TO MAKE NEW SCREEN ***********************
NEWSCN: ,

IFSTACK.POINTER% >= STACK.SIZE% THEN CK)TO STKOVR
STACK.POINTER%-=STACK.POINTER%+ I 'PUSH CURRENT SCREEN ON STACK

STACK%(STACK. POINTER%)=CURR. SCREEN%
O OSCREEN. STATIC ¥o=FALSE

INPUT.PROMPT%=FALSE%

QUERY.PROMPT%=FALSE%
STATUS.PROMPT%=FALSE%

'SETNEW TO NEW SCREEN.

CURR. SCREEN%=NEW. SCREEN%
INPUT.STRINGS=NULLS
CLS
RETURN

'STACK OVER FLOW, CANNOT GO DEEPER IN DISPLAY LEVELS.
STKOVR:

RETURN

'****************END OF ROUTINE TO MAKE NEW SCREEN ACTIVE***********
[3
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Ultraviolet.B Research Facility Software - Process Data Base
. Oak Ridge National Laboratory

Oak Ridge, TN
ANI CAFLUX01,WATT/M2,ADC, 1,8,CUV,0.0,.45238,0.0,0.0,0.0,.5
ANI CAFLUX02,WATT/M2,ADC, 1,9,CUV,0.0,.45238,0.0,0.0,0.0,.5
ANI AMBFLUX01,WATr/M2,ADC, 1,13,AUV,0.0,. 19683,0.0,0.0,0.0,.5
ANI AIRTEMP,DEGF,ADC, 1,10,TNR,0.0,0.0,0.0,0.0,0.0,60
ANI ARCVOLT,VAC.RMS,ADC, 1,11,LIN,0.0,49.2886,0.0,0.0,0.0, l
ANI FILVOLT,VAC-RMS,ADC, 1,12,LIN,0.0,29.6818,0.0,0.0,0.0,1
ANI ARCOUTPUT,PERCENT,ADC, 1,14,LIN,0.0,20.0,0.0,0.0,0.0,1
ANI FILOUTPUT,PERCENT,ADC, 1,15,LIN,0.0,20.0,0.0,0.0,0.0,1
.A.NIRAWUVXAMB,WATT/M2,ADC, 1,13,LIN,0.0,10.0,0.0,0.0,0.0,1
ANI RAWUVXCAI,WATT/M2,ADC, 1,8,LIN,0.0,10.0,0.0,0.0,0.0,1
ANI,RAWUVXCA2,WATT/M2,ADC, 1,9,LIN,0.0,10.0,0.0,0.0,0.0,1
ANI,CAAVG,WATT/M2,CAL,0,0,CAL,0.0,0.0,0.0,0.0,0.0,. 5
ANI,SETPOINT,PCT,CAL,0,0,CAL,0.0,0.0,0.0,0.0,0.0,60
ANI,CNTRLPCT,PCT,CAL,0,0,CAL,0.0,0.0,0.0,0.0,0.0,. 5
ANI,%SHADE,PCT,CAL,0,0,CAL,0.0,0.0,0.0,0.0,0.0,. 5
ANI,QUANTUM01,MMOL/SM2,ADC,2,0,LIN,0.0,.2028.95,0.0,0.0,0.0,10
ANI, QUANTUM 02,MMOL/SM2 ,ADC, 2,1 ,LIN,0.0,-2358.45,0.0,0.0,0.0,10
ANO,LAMPFIL, 1,1,100.0,. 1.0,0.0,0.3,0.05
ANO,LAMPFLUX, 1,0,32.0,- 1.0,0.0,10.0,1.0[:]
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SCRN000.SCN

01,13,14,UV'B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEM

03,34,14,RASTER HENU

05,01,IS,START - START DATA ACQUISITION AND CONTROL

06,01,15,STOP - STOP DATA ACQUISITION AND CONTROL

07,01,15,GRAPH - GENERATEGRAPHICS OF SYSTEN PARAHETERS

08,01,15,CONTROL - DISPLAY PV AND CHANGECONTROLLER3ETPOINTS

09,01,15,DATA - DISPLAY & SCROLL THRU POINT DATA BASE

lO,01,15,DISK - CONTROLDISK LOGGING/DRIVE ASSIGNNENT

11,01,15,PRINT " CONTROLPRINTER LOGGING

12,01,15,QUIT " EXIT SYSTEH SOFTUARE

SCRN001.SCN

01,13,14,UV-B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEM

03,36,14,GRAPHICS
05eOI,15,TREND " PLOT POINT TREND DATA

061011151BAR " GENERATE BAR CHART OF POINTS

07°01,15,DIAG " ULTRAVlOLET'B EXPOSURESYSTEH OVERVIEW

08,01,15,PREV OR <CR> " RETURN TO PREVIOUS SCREEN

09,01,15eEXIT " RETURNTO NASTER SCREEN

, SCRN002.SCN

01,13114,UV-B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEN

, 02,32,14,SYSTEN OVERVIEM
18,25,15,CONTROL
19,25,15,CABINET

16,45,15,FILANENT

17,45,15,CONTROL

20,45,15,ARC

21,45115,CONTROL
22,01,15,OPTIONS: PREV <CR>

09,05,15,AIR TEMP.

12,17,15,_ CONTROLABOVE AMBIENT

08,67,15,ANBIENT

09,68,15,FLUX

18,59,15,_OUTPUT TO LANPS

09,25,15,NYLAR

09,48,15,CA FLUX

,,,,_,r,_,,,,',,,,,p,,',,,,,,p,,,,,N,,,',,,,,,,,,',,'",',,,,,,,,,,,r,,,,,,,:i_p','_'_I=I,,,,',r,,,,=,_q,_',_m,,,p,=I,,'_,p='',,,_,,__'='":"'r,,'",,_,I11pnlI,I,'r_i,plt,Ip_,IIll1_,,,,''mllill'li'",II,,,i,rl_'_l,i_l:'II,II,II"l:l,Illl'IIR:,PVlIIi,,I,"I"_'lillmnl,lIpWllli',,,_IIII_,p_llIIllrIllIllllllll'lr'l_ll_l_m_I_I_I,III'il_:II_lll=l==IIIIIllll=rlll'_llIll_l_II:l_==ilIIIIIIHIIIIillIl=_""_l'=I_lqlllflll_i,=l,lil_illllIi:i_lllUlllii_IIIllqililll,iii,lll_llillrlIIlllIlllllllii,11111IIIIIIII_IIIIII,III,IIIlll,Illrlliiiii,iiII]HillIlllI_lirilll"lilllilll!llIIIlllllll_illillli]iiiil_llliiiil'
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SCRN003.SCN

01,13,14,UV'B RESEARCHFACILITY DATAACQUISITION& CONTROLSYSTEM

03,32,14,PRINTER CONTROL
05,01,15,LOG " ENABLEPRINTEROUTPUT
06,01,15,NLOG " DISABLEPRINTEROUTPUT
07,01,15,LOGINT " CHANGEPRINTERLOGGINGINTERVAL
08,01,15,PREV OR<CR> " RETURNTO PREVIOUSSCREEN
09,01,15,EXIT " RETURNTOMASTERSCREEN

SCRN005.SCN

01,13,14,UV-B RESEARCHFACILITY DATAACQUISITION& CONTROLSYSTEM
03,32,14,DISK CONTROLMENU
05,01,15,STOR - ENABLEDISK STORAGE
06,01,15,NSTOR - DISABLEDISK STORAGE

07,01,15,DSKJ_SS - ALTERDISK STORAGEDRIVEASSIGNMENTS
08,01,15,DSKINT ALTERDISK STORAGEINTERVAL
09,01,15,PREV OR<CR> " RETURNTO PREVI_J£ SCREEN
10,01,15,EXlT - RETURNTONASTERSCREEN
13,29,14,DISK CONTROLPARAMETERS

SCRN008.SCN

01,13,14,UV'B RESEARCHFACILITYDATAACQUISITION& CONTROLSYSTEM
22,01,01,OPTIONS: POINTID SPANSCALECLEARPREVOR<CR>QUIT EXIT _,

P

SCRN012.SCN

01,36,15,
03,01,15,
03,48,15,
04,01,15,
04,45,15,
05,45,15,
06,01,15,
07,01,15,
08,01,15,
10,01,15,
11,01,15,
12,01,15,
14,01,15,
16,01,15,
06,43,15,
07,43,15,

08,43,15,
09,43,15,
10,43,15,
12,43,15,
14,43,15,
16,43,15,
19,01,15,OPTIONS: PREVOR <CR> EXIT
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SCRN013.SCN

01,13,14,UV'B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEH

02.34,081BAR DISPLAY

22,01,01,OPTIONS: GROUPSCALE PREV OR <CR> QUIT EXIT
q

SCRN020.SCN

01,13,14,UV-B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEN

02,16°14,CHANGE UV-B EXPOSURESYSTEM CONTROLLEROUTPUT HOOE

05,15.101CONTROLLER NAME CONTROLLEROUTPUT MOOE

06,15,10, ...................................

08,18,07,LAHPFIL

10,18,07,LAMPFLUX

SCRN021.SCN

01,13,14oUV'B RESEARCHFACILITY DATA ACQUISITION & CONTROLSYSTEM
02,13,14,CHANGE UV'B EXPOSURESYSTEM CONTROLLEROUTPUT PERCENTAGE

05°08olOeCONTROLLER NAME CONTROLLEROUTPUT VALUE CONTROLLERMOOE

06,08,10, .................................................

08,11,07, LANPFIL

10,11,07, LANPFLUX

16°11olloCONTROLLER NODEMUST BE IN "MANUAL" BEFORECHANGINGOUTPUT
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