





Appendix A. Glossary

Compile
The software process of converting human readable program code to binary
machine code. CR3000 user programs are compiled internally by the
CR3000 operating system.

constant
A packet of CR3000 memory given an alpha-numeric name and assigned a
fixed number.

control I/O
Terminals C1 - C8 or processes utilizing these terminals.

CVI
Communications Verification Interval. The interval at which a PakBus®
device verifies the accessibility of neighbors in its neighbor list. If a
neighbor does not communicate for a period of time equal to 2.5 x the CVI,
the device will send up to 4 Hellos. If no response is received, the neighbor
is removed from the neighbor list.

CPU
Central processing unit. The brains of the CR3000.

CR10X
Older generation Campbell Scientific datalogger replaced by the CR3000.

cr
Carriage Return
CRD
A flash memory card or the memory drive that resides on the flash card.
CS1/0
Campbell Scientific Input / Output. A proprietary serial communications
protocol.

datalogger support software
Campbell Scientific software that includes at least the following functions:

e Datalogger Telecommunications
e Downloading Programs
e Clock Setting

e Retrieval of Measurement Data
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MDS5 digest
16-byte checksum of the VTP configuration.

milli
The SI prefix denoting 1/1000s of a base SI unit.

Modbus
Communication protocol published by Modicon in 1979 for use in
programmable logic controllers (PLCs).

modem/terminal
Any device which:

e has the ability to raise the CR3000 ring line or be used with an
optically isolated interface (see APPENDIX. CS I/O Serial Interfaces
(p- 505)) to raise the ring line and put the CR3000 in the
Telecommunications Command State

e has an asynchronous serial communication port which can be
configured to communicate with the CR3000.

Glossary. modulo divide

mathematical operation wherein the result of interest is the remainder after a
division.

MSB
Most significant bit (the leading bit)

multi-meter
An inexpensive and readily available device useful in troubleshooting data
acquisition system faults.

mV
The SI abbreviation for milliVolts.

NAN
Not a number. A data word indicating a measurement or processing error.
Voltage over range, SDI-12 sensor error, and undefined mathematical
results can produce NAN.

Neighbor Device
Devices in a PakBus® network that can communicate directly with an
individual device without being routed through an intermediate device. See
GLOSSARY. PakBus (p. 453).
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NIST
National Institute of Standards and Technology

Node
Part of the description of a datalogger network when using LoggerNet.
Each node represents a device that the communications server will dial
through or communicate with individually. Nodes are organized as a
hierarchy with all nodes accessed by the same device (parent node) entered
as child nodes. A node can be both a parent and a child.

NSEC
8 byte data type divided up as 4 bytes of seconds since 1990 and 4 bytes of
nanoseconds into the second.

Null-modem
A device, usually a multi-conductor cable, which converts an RS-232 port
from DCE to DTE or from DTE to DCE.

Ohm
The unit of resistance. Symbol is the Greek letter Omega (€2). 1.0 Q equals
the ratio of 1.0 Volt divided by 1.0 Amp.

Ohms Law
Describes the relationship of current and resistance to voltage. Voltage
equals the product of current and resistance (V = I[*R).

on-line data transfer
Routine transfer of data to a peripheral left on-site. Transfer is controlled by
the program entered in the datalogger.

output
A loosely applied term. Denotes a) the information carrier generated by an
electronic sensor, b) the transfer of data from variable storage to final
storage, or ¢) the transfer of power from the CR3000 or a peripheral to
another device.

output array
A string of data points output to Final Storage. Output occurs when the data
interval and data trigger are true. The data points which complete the Array
are the result of the Output Processing Instructions which are executed
while the Output Flag is set.

output interval
The time interval between initiations of a particular data table record.
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output processing instructions
Process data values and generate Output Arrays. Examples of Output
Processing Instructions include Totalize, Maximize, Minimize, Average,
etc. The data sources for these Instructions are values in Input Storage. The
results of intermediate calculations are stored in Intermediate Storage. The
ultimate destination of data generated by Output Processing Instructions is
usually Final Storage but may be Input Storage for further processing. The
transfer of processed summaries to Final Storage takes place when the
Output Flag has been set by a Program Control Instruction.

PakBus
A proprietary telecommunications protocol similar in concept to internet
protocol (IP). It has been developed by Campbell Scientific to facilitate
communications between Campbell Scientific instrumentation.

parameter
Used in conjunction with CR3000 program Instructions, parameters are
numbers or codes which are entered to specify exactly what a given
instruction is to do. Once the instruction number has been entered in a
Program Table, the CR3000 will prompt for the parameters by displaying
the parameter number in the ID Field of the display.

period average
A measurement technique utilizing a high-frequency digital clock to
measure time differences between signal transitions. Sensors commonly
measured with period average include vibrating wire transducers and water
content reflectometers.

peripheral
Any device designed for use with, and requiring, the CR3000 (or another
CSI datalogger) to operate.

Ping
A software utility that attempts to contact another specific device in a
network.

Poisson Ratio
A ratio used in strain measurements equal to transverse strain divided by
extension strain. v = -(Eyans / Eaxial)-

precision
A measure of the repeatability of a measurement. See also APPENDIX.
Accuracy, Precision, and Resolution (p. 460).
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FIGURE 136. Accuracy, Precision, and Resolution
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Appendix F. Software

F.1 Starter Software

Short Cut, PC200W and VisualWeather (p. 496) are designed for novice
integrators, but have features useful in advanced applications.

F.1.1  Short Cut

Short Cut utilizes an intuitive user interface to create CR3000 program code for
common measurement applications. It presents lists from which sensors,
engineering units, and data output formats are selected. It supports by name
most sensors sold by Campbell Scientific. It features "generic" measurement
routines, enabling it to support many sensors from other manufacturers.
Programs created by Short Cut are automatically well documented and produce
examples of CRBASIC programming that can be used as source or reference
code for more complex programs edited with CRBASIC Editor.

Short Cut is included with PC200W, Visual Weather, PC400, RTDAQ, and
LoggerNet and is available at no charge from the Campbell Scientific web site.

F.1.2 PC200W

PC200W is basic datalogger support software. It utilizes an intuitive interface
to support direct serial communication to the CR3000 via COM / RS-232 ports.
It sends programs, collects data, and facilitates monitoring of digital
measurement and process values. PC200W is available at no charge from the
Campbell Scientific web site.

TABLE 106. Starter Software

Software Compatibility Description

Short Cut PC, Windows Graphical user interfaced
programming software.

PC200W Starter Software PC, Windows Basic datalogger support

software (p. 445) for direct
telecommunications
connections.

VisualWeather PC, Windows Datalogger support software (p.
495) specialized for weather and
agricultural applications.

F.2 Datalogger Support Software

PC200W (p. 495), PC400, RTDAQ and LoggerNet provide increasing levels of
power required for integration, programming, data retrieval and
telecommunications applications. Datalogger support software for PDA and
Linux applications are also available. Visual Weather is datalogger support
software specialized for weather and agricultural applications.
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Appendix H. CF & Records Number

The number of records in a DataTable when a CardOut() instruction is used in a
data table declaration is governed by these rules:

1. Both card memory and internal memory keep copies of data tables in
binary TOB3 format. Collectable numbers of records for both card and
internal memories are reported in DataRecordSize entries in the Status
table.

2. In the table definitions advertised to datalogger support software (p. 495),
the datalogger advertises the greater of the number of records recorded in
the status table, if the tables are not fill and stop.

3. If either data area is flagged for fill and stop, then whichever area stops first
causes all final data storage to stop, even if there is more space allocated in
the non-stopped area, hence limiting the number of records to the minimum
of the two areas if both are set for fill and stop.

4. When the CardOut instruction is present, whether or not a card is installed,
the internal data table space is allocated a minimum of roughly 5K bytes so
that there is at least a minimum buffer space for storing to the data to the
card (which occurs in the background when the datalogger has a chance to
copy data onto the card). Hence, for example, a data table consisting of 1 4
byte sample, not interval driven, 20 bytes per record, including the 16 byte
tob3 header/footer, 258 records are allocated for the internal memory for
any program that specifies less that 258 records, again only in the case that
CardOut is present. Programs that specify more than 258 records report
back what the user specified, and the number of records on the card
specified by the user is always reported back as specified in the Status
Table, with no minimum since it is not used for buffering as is the internal
data table space.

5. When CardOut is used but the card is not present, 0 bytes are reported in the
Status Table.

6. In both the internal memory and card data table spaces, about 2K bytes of
extra space is allocated (about 100 extra records in the above example) so
that for our ring memory we minimize the possibility of new data over
writing the oldest data when LoggerNet tries to collect the oldest data at the
same time. These extra records are not reported in the Status Table and are
not reported to LoggerNet and therefore cannot be collected. The only
interest the user might have would be the extra space allocated for the data
table that comes out of the 4 Meg of memory in the typical dataloggers.

7. If the CardOut instruction is set for fill and stop, all the space reserved for
records on the card is recorded before final data storage is stopped,
including the extra 2K allocated to alleviate the conflict of storing the
newest data while reading the oldest when the area is not fill and stop, i.e.,
is ringing around. Therefore, as long as the CPU does not stop earlier, or is
ring and not fill and stop, then more records will be stored on the card than
originally allocated, i.e., about 2K bytes worth of records, assuming no
lapses. At the point final data storage is stopped, the datalogger
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recalculates the number of records, displays them in the Status Table, and
advertises a new table definitions to LoggerNet. Further, if the table is
storing relatively fast, there might be some additional records already stored
in the CPU data table buffer before final data storage stops altogether,
resulting in a few more records than advertised able to be collected. For
example, on a CR3000 -- storing a 4 byte value at a 10 msec rate, the CPU
not fill and stop, the Card 500 records set to fill and stop -- after final data
storage stopped, the Card had 603 records advertised in the Status Table (an
extra 103 due to the extra 2K bytes allocated for ring buffering), but 608
records could be collected since it took 50 msec, or 5 records, to stop the
CPU from storing its 5 records beyond when the card was stopped.

8. Note that only the Card will keep storing until all its records are filled; the

CPU will stop when the user's specified number of records are stored.

9. Note that the O command in the terminal mode helps you see more precisely

what the CPU and the Card are doing, actual size allocated, where they are
at the present, etc.
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_ Sub Entry - 10 30 « 38, 121, 371, 414, 444

1

12 V Output * 33
Time Zone * 307
12 Volt Supply * 109

5

5V Output * 33

5V Pin « 485

5 V-Low « 464

5 Volt Supply ¢ 108

50 Hz Rejection * 57, 101

6
60 Hz Rejection * 57, 101

A

A/D « 443

Abbreviations ¢ 177

ac * 443

ac Excitation * 70, 107

ac Noise Rejection « 57

ac Power * 196

ac Sine Wave ¢ 10, 86

Accuracy * 3, 44, 50, 77, 443, See 50 Hz Rejection

Address * 381, 382, 464, 476

Address - SDI-12 « 256

Address-- PakBus * 476

Addressing - Modbus * 399

Adjusting Charging Voltage * 436, 437

Alternate Telecommunications ¢ 378

Amperage * 110

Amperes (Amps) * 443

Analog « 6, 31, 443

Analog Control « 100

Analog Input * 6, 44

Analog Input Expansion ¢ 44, 97

Analog Input Range « 44, 52

Analog Measurement * 427

Analog Output * 32, 44, 100, 194

Analog Sensor * 94

AND Operator « 203, 314

ANSI » 443

APPENDIX. Accuracy, Precision, and Resolution *
3,443,453, 455, 460

APPENDIX. Analog Multiplexers * 49, 164

APPENDIX. ASCII / ANSI Table * 285
APPENDIX. Battery Bases « 104, 106
APPENDIX. Cameras ¢ 37, 361
APPENDIX. Card Storage Module * 37, 357, 362,
371,477, 481
APPENDIX. CF & Records Number ¢ 155, 158
APPENDIX. Continuous Analog Output (CAO)
Modules * 33, 100
APPENDIX. CS I/O Serial Interfaces ¢ 93, 451
APPENDIX. Datalogger Support Software * 38, 120,
144,312,372, 378, 446, 495
APPENDIX. Device Configuration Utility
(DevConfig) « 475
APPENDIX. Digital I/O (Control Port) Expansion ¢
14, 32
APPENDIX. Enclosures (Peripherals) « 42,417
APPENDIX. FP2 Data Format * 285
APPENDIX. Keyboard Display * 508
APPENDIX. Mass Storage Devices * 37, 361, 371
APPENDIX. Network Links ¢ 225, 247, 248, 253
APPENDIX. Network Planner « 377
APPENDIX. PC200W ¢ 495
APPENDIX. Power Supplies * 33, 35, 102, 106, 433
APPENDIX. Pulse / Frequency Input Expansion
Modules * 32, 86, 100
APPENDIX. Relay Drivers * 98, 201
APPENDIX. Resistive Bridge Modules ¢ 69
APPENDIX. Router and Leaf Node Hardware * 382
APPENDIX. Sensors ¢ 30
APPENDIX. Sensors and Peripherals « 14, 97
APPENDIX. Serial Input / Output Peripherals 32,
34
APPENDIX. Serial Input Expansion Modules « 93,
217
APPENDIX. Serial Port Pin Outs * 34
APPENDIX. Short Cut * 498
APPENDIX. Signal Conditioners * 67, 100, 345, 347
APPENDIX. Software * 36, 37, 43, 181, 371, 511
APPENDIX. Status Table and Settings * 37, 397,
414, 418, 423, 426
APPENDIX. Telecommunications Hardware ¢ 39,
377, 385
APPENDIX. VisualWeather « 495
APPENDIX. Voltage Transient Suppressors * 42
Argos ¢ 229
ArgosData 229
ArgosDataRepeat * 229
ArgosError ¢ 229
ArgosSetup * 229
ArgosTransmit « 229
Arithmetic « 170
Arithmetic Function * 206
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Arithmetic Functions * 171 Functions * 228
Array * 142, 169, 178, 452 Manual Field Calibration « 234
asynchronous * 457 Single-Point Field Calibration * 235
Asynchronous Communication * 13, 443 Calibration Functions * 186
Attributes ¢ 369 Callback « 227, 248, 378, 444, 449
Automatic Calibration * 54 CAO - 100, 108
Automatic Calibration Sequence * 161 Card Bytes Free * 464
Automobile Power * 106 Card Status « 464
AutoRange « 52 Care « 42,417
Care and Maintenance * 42

B CE Compliance * 44

o Charging Circuit » 437, 438
Background Calibration « 54, 56, 62, 161, 464 Charging Regulator with Solar Panel Test « 435
Backup Battery « 6, 43 Charging Regulator with Transformer Test * 435
Baud * 17, 117, 217, 227, 430 Circuit * 92, 99
Baud Rate « 216, 221, 229, 287, 288, 396, 443, 464, Client * 25£

476 CLK/HS Pin « 485

Beacon ¢ 383, 444, 464, 476 Clock Accuracy * 44
Beginner Software « 17, 18 Clock Function * 212
Big Endian * 287 Clock Synchronization « 17
Binary * 444 Code « 444
Binary Control ¢ 98 Coil * 397
Binary Format ¢ 138 Collecting Data « 23
Bit Shift « 203 COM Port Connection * 15
Bit Shift Operators * 201, 314 Commands - SDI-12 * 255
Bitwise Comparison * 314 Comment * 136
Board Revision Number ¢ 464 Common Mode * 46, 52
BOOLS « 144,313, 444 CommsMemPFree(1) * 467
Bool8 Data Type * 146, 311, 314 CommsMemFree(2) * 467
Boolean * 171, 428, 444 CommsMemPFree(3) * 467
BOOLEAN Data Type * 144, 444 Communication * 15, 23, 39, 377, 378, 393, 430, 431
Bridge « 8, 67 Communications Memory Free « 431, 464
Bridge - Quarter Bridge Shunt « 245 Communications Ports * 464
Bridge Measurement * 70, 107, 193 CompactFlash « 121, 371, 414
Bridge Resistance * 193 Compile Errors * 424, 426, 427
Budget * 101, 267, 268 Compile Program ¢ 282
Buffer Depth « 464 Compile Results * 464
Buffer Size « 288 Concatenation * 324
Burst 49, 189, 190 Conditional Compile * 282, 283
Burst Mode * 315 Conditioning Circuit * 92
Byte Translation « 292 Configuration * 117

Configure Display * 416
C Configure HyperTerminal « 299
Cable Length - 58, 94 Conserving Code Space - 175
CAL Files » 233 & P

Calibration » 42, 54, 62, 93, 161, 234 Constant 142, 149, 445

Calibration -- Background 464 Constant - Predeﬁn ed « 149
Constant Conversion * 172
Error « 464

Field « 233 Constant Declaration * 183
Field - E le » 236 Constants * 183

1e1¢ - Bxampie Continuous Analog Out * 100, 108
Field - Offset - 238 Control » 32, 100, 109, 188, 190
Field - Slope / Offset » 239 ’ ’ ’ ’

comiio s
Field - Zero » 236 utput EXp

. . Control Outputs * 32
Field Calibration Slope Only « 241 Control Peripheral » 97
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Control Port * 13, 86, 464
Conversion * 172
CPU - 360, 445
Drive * 426
CPU Drive Free « 464
cre 287
CR1000KD - 41, 276, 405
CR10X + 157,217, 298, 445
CR200 - 217
CR23X + 217,298
CR3000 Configuration * 36
CR3000 Specifications ¢ 50, 85, 86, 107, 108
CR510 + 217,298
CRBASIC Editor * 135
CRBASIC EXAMPLE. SDI-12 Sensor Setup ¢ 266
CRBASIC Program ¢ 17
CRBASIC Programming * 136
CRBASIC Programming Instructions * 36, 167
CRD - 362, 445
CS 1/0O Port » 34, 445, 485
Current * 110
Current Sourcing Limit * 98, 109
Custom Display « 409
Custom Menu * 40, 41, 215
Custom Menus © 405, 409
CVI « 445

D

Data Acquisition System
Data Acquisition System -- Components ¢ 3
Data Retrieval * 3
Datalogger « 3
Sensors ¢ 3, 30
Data bits * 287
Data Collection * 3, 23
Data Destination * 184
Data Fill Days « 464
Data Format * 39
Data Monitoring * 17, 23
Data Point * 446
Data Preservation ¢ 370
Data Record Size * 464
Data Retrieval « 3, 37, 377
Data Storage * 37, 38, 155, 184, 185, 357, 369
Data Storage - Trigger * 307
Data Table « 17, 151, 153, 154, 176, 183, 327,410
Access * 223
header * 174
Management * 223
Modifier « 183
Name 142
Names * 464
Data Table Access and Management ¢ 176
Data Table Declarations ¢ 35, 369

Data Type ¢ 144, 145, 171, 314
Bool8 311
Format « 288
LONG -« 450
NSEC « 452
UINT2 - 458
Data Types * 157
Datalogger « 3
datalogger support software * 3, 38, 243, 252, 360,
361,362,363, 367, 369, 370, 403, 439, 441, 448,
456,474, 495
Datalogger Support Software 43, 445
Date « 415
DC - 446
DC Excitation * 107
DCE - 34, 446, 447, 452
Debugging « 423
Declaration 142, 151, 181
Data Table « 183
Declaration -- Modbus * 398
Default.CR1 « 131
Default.CR3 File « 129
Desiccant « 42, 417, 446
DevConfig « 36, 117, 446
Device Configuration * 117
Device Map * 386
DHCP » 253, 446
Diagnosis - Power Supply * 434
Diagnosis and Fix Procedures * 433
Diagnostics * 178, 191
Dial Sequence * 159
Differential « 6, 446
Digital « 446
Digital I/O « 13, 31, 44, 86, 98, 158, 194
Digital I/O Ports ( * 107
Digital Register * 397
Dimension ¢ 143, 447
Diode OR Circuit * 106
Disable Variable « 157, 158, 305, 427
DisableVar ¢ 305, 427
Display ¢ 40, 405
Display - Custom * 409
DNP Variable « 394
DNP3 « 40, 227, 286, 393
DNS « 253,447
Documentation * 136
Drive USR « 464, 476
DTE - 34, 446, 447, 452
Duplex « 287
Durable Setting « 128

E

Earth Ground « 33, 111, 447
Edge Timing * 13, 31, 87
Edit File » 413
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Edit Program « 413
Editor « 18
Editor - Short Cut « 135
Email « 225, 247
EMF -« 48
Enclosures * 417
Engineering Units * 447
Environmental Enclosures ¢ 417
Erase Memory * 464
Error « 48, 60, 83, 427, 428, 431
Analog Measurement * 50, 114, 427
Programming « 427
Soil Temperature Thermocouple * 114
Thermocouple * 73, 76, 77, 80, 81, 82
Error Analysis 72, 82
ESD - 33, 447, 459
ESD Protection * 111, 112
Ethernet Settings * 476
Evapotranspiration * 186
Example Program * 294, 299, 307
Excitation * 107, 194, 447
Excitation Reversal « 55
Execution * 160
at Compile * 187
Interval « 162, 163
Time * 447
Exercise - Measuring a Thermocouple * 72
Expression * 168, 169, 171, 172, 175, 447
Expression - Logical * 173
Expression - String « 175
Expressions ¢ 168
Expressions with Numeric Data Types ¢ 269
Extended Commands -- SDI-12 « 265
External Memory Power-up * 369, 370
External Power Supply * 33

F

False * 174
Field Calibration ¢ 93, 233
FieldCal « 228, 236
Multiplier » 240
Multiplier Only « 242
Offset » 239, 240
Zero * 237
FieldCalStrain * 228, 242, 244
Field Calibration of Linear Sensors (FieldCal) * 93,
498
FieldCal() Demonstration Programs « 70, 72, 242,
498
FieldCalStrain() Demonstration Program « 72, 498
File Attributes ¢ 368
File Management 121, 125, 137, 222, 233, 368, 369
Attributes * 369
Control * 368, 448
Display « 412
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FileClose * 222
FileCopy * 222
FileEncrypt « 222
FileList « 222
FileManage * 222
FileMark « 223
FileOpen « 222
FileRead « 222
FileReadLine « 222
FileRename * 222
FileSize » 222
Manager * 476
Names « 374

File System Errors * 362

Fill and Stop Memory * 357, 448

Final Data Storage * 448

Final Data Storage (Output) Processing ¢ 158, 307

Final Data Storage Table * 410
final storage * 360, 367
Firmware * 35
Flag « 147, 148, 398
Floating Point * 170
Floating Point Arithmetic * 169
Format - Numerical * 138
Forward « 1
Frequency ° 10, 84, 86, 87
Frequency Resolution * 88

SDI-12 Extended Commands * 265
Extended Commands -- SDI-12 ¢ 265
FTP « 448
Full Bridge * 8, 67
Full Duplex « 448
Full Memory Reset * 464, 476
Function Codes - Modbus * 399

G

Gain * 50, 169
Garbage * 448
Gas-discharge Tubes * 111
global variable « 268, 448
Glossary ¢ 443
Glossary - Modbus ¢ 397
Glossary. modulo divide * 312
GOES - 230
GOESData « 230
GOESGPS - 230
GOESSetup * 230
GOESStatus * 230
Graphs * 408
Ground Looping in Ionic Measurements * 70
Grounding * 33,42, 111, 112, 448
Ground Loop * 115
Ground Potential Error » 114
Ground Reference Offset * 56
Gypsum Block * 70
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Half Bridge * 8, 67
Half Duplex « 449
Handshake, Handshaking « 449
Hello Exchange * 449
Hello-message * 383
Hello-request « 383
Hertz « 449
Hexadecimal * 138
High-frequency « 86, 87
Holding Register « 397
HTML -« 251, 449
HTTP - 248, 449
HTTPOut » 225
Settings * 476
Humidity « 42, 417

I

I/O Port » 13
ID-121
IEEE4 » 144, 449
Include File « 129, 476
Infinite « 427
Information Services ¢ 182, 225, 247
Initiate Telecommunications * 227, 248, 378, 449
Initiating Telecomms (Callback) « 227
INMARSAT-C ¢ 231
Input and Excitation Reversal * 48
Input Channel * 6
Input Expansion Module * 14
Input Limits » 44, 46, 47, 53
Input Programming Basics * 265, 292
Input Range « 44, 52
Input Register » 397
Input Reversal « 55
Input/Output Instructions 449
Installation 4
Instruction * 167
Instructions
ABS 206
AcceptDataRecords * 217
ACOS « 205
ACPower * 196
AddPrecise * 209
Alias * 140, 142, 150, 168, 182
AM25T « 198
AND -« 203
AngleDegrees ¢ 181
ArgosData 229
ArgosDataRepeat * 229
ArgosError ¢ 229
ArgosSetup * 229
ArgosTransmit « 229
ArrayIndex « 221

ArrayLength « 221

As * 182

ASCII « 210, 443

ASIN « 205

ATN » 205

ATN2 « 205

Average * 185

AvgRun « 209

AvgSpa 208

AVW200 + 198

Battery ¢ 5, 35, 101, 102, 191, 267, 419, 434,
464

BeginProg ... EndProg * 188

BrFull « 193

BrFullo6W « 193

BrHalf * 193

BrHalf3W « 193

BrHalf4W « 193

Broadcast ¢ 218, 383

CalFile * 222

Calibrate * 228, 231

Call « 188

CallTable * 188

CardOut « 184

Ceiling * 206

CheckPort » 194

CheckSum * 210

CHR - 210

ClockChange * 212

ClockReport « 212, 218

ClockSet » 212

Closed Interval » 157

ComPortIsActive ¢ 191

Const » 149, 183

ConstTable ... EndConstTable ¢ 183

COS « 205

COSH - 205

Covariance * 185

CovSpa * 208

CS110 ¢ 196

CS110Shutter « 196

CS616 ¢« 196

CS7500 « 196

CSAT3 * 196

CWB100 « 198

CWBI100Routes * 198

CWBI100RSSI « 198

Data ... Read ... Restore ¢ 190

DataEvent « 183

DataGram * 218

Datalnterval ¢ 155, 183

Datal.ong ... Read ... Restore * 190

DataTable ... EndTable * 154, 183

DaylightSaving « 212

DaylightSavingUS « 212

Delay » 188
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DewPoint * 207 FTPClient 225
DHCPRenew ¢ 225 Function ... EndFunction « 231
DialModem « 227 GetDataRecord * 218
DialSequence ... EndDialSequence * 218 GetFile » 218
DialVoice * 214 GetRecord » 223

Dim « 182, 446 GetVariables * 218
DisplayMenu ... EndMenu * 215 GOESData » 230
DisplayValue 215 GOESGPS « 230

DNP « 227,394 GOESSetup * 230
DNPUpdate * 227, 394 GOESStatus « 230
DNPVariable « 227 GPS - 196

Do ... Loop * 188 HEX - 210

DSP4 - 184 HexToDec « 210
EC100 - 196 Histogram « 187
EC100Configure * 196 Histogram4D « 187
EMailRecv ¢ 225 HTTPOut » 225
EMailSend « 225 HydraProbe * 196
Encrypt « 222 If ... Then ... Else ... Elself ... EndIf * 188
EndSequence * 188 IfTime « 212

EQV 203 IIF « 203

ESS « 447 IMP « 203
ESSInitialize * 187 Include * 222
ESSVariables 182 INSATData « 231
EthernetPower * 225 INSATSetup « 231
ETsz « 186 INSATStatus * 231
ExciteV « 194 InStr « 210

Exit » 188 InstructionTimes ¢ 191
EXP « 206 INT « 206

FFT « 185 INTDV - 206

FFTSpa » 208 IPRoute * 225
FieldCal « 228, 236 IPTrace « 225
FieldCalStrain » 228, 242, 244 IS « 225

FieldNames * 185 Left+ 210

FileClose * 222 Len <210

FileCopy * 222 LevelCrossing * 187
FileEncrypt « 222 1f « 287

FileList » 222 LI7200 « 196
FileManage * 222 LI7700 « 196
FileMark ¢ 223 LN or LOG * 206
FileOpen « 222 LoadFieldCal « 228
FileRead * 222 LOGI10 « 206
FileReadLine * 222 LONG - 144, 171, 172, 428, 450
FileRename * 222 LowerCase * 210
FileSize « 222 LTrim * 210

FileTime * 222 Maximum ¢ 185
FileWrite » 222 MaxSpa « 208
FillStop « 183 Median * 185

FindSpa « 221 MemoryTest ¢ 191
FIX 206 Menultem ¢ 215
FLOAT « 144, 171, 172, 428, 448 MenuPick * 215

Floor * 206 Mid « 210

For... Next 188 Minimum ¢ 185
FormatFloat » 210 MinSpa * 208
FormatLong « 210 MOD - 206

FP2 « 144, 448 ModBusMaster * 227, 398
FRAC « 206 ModBusSlave « 227, 398
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ModemCallback ¢ 227
ModemHangup ... EndModemHangup « 227
Moment ¢ 185

Move ¢ 221

MoveBytes ¢ 216, 398
MovePrecise ¢ 187
MuxSelect » 198
Network « 218
NetworkTimeProtocol ¢ 225
NewFieldCal « 228
NewFieldNames ¢ 182
NewFile ¢ 222

NOT « 203
OmniSatData * 230
OmniSatRandomSetup * 230
OmniSatStatus ¢ 230
OmniSatSTSetup « 230
Openlnterval « 157, 183
OR + 203

PakBusClock * 212, 218
PanelTemp « 191
PeakValley « 185
PeriodAvg « 194
PinglP » 225
PipelineMode * 181
PortGet * 194
PortsConfig ¢ 194
PortSet « 194
PPPClose * 225
PPPOpen » 225
PreserveVariables ¢ 182
PRT « 207, 340
PRTCalc * 207

Public « 182, 454
PulseCount « 194
PulseCountReset « 187
PulsePort * 194

PWM ¢ 194

PWR « 206

RainFlow ¢ 187
Randomize 209

Read ¢ 190

ReadIO « 194
ReadOnly « 142, 182
RealTime « 191, 212
RectPolar « 206
Replace » 210
ResetTable » 223
Restore * 190

Right « 210

RMSSpa 208

RND ¢ 209

Round ¢ 206
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