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License Agreement

“Vaued Technology”

This License Agreement is your proof of license. Please treat it as valuable property. Thisisalegal agreement between you (either
an individual or entity) the end-user of this product, and Automation Direct. If you do not agree to the terms of this Agreement,
promptly return the package and any accompanying items to Automation Direct for a full refund.

L ookoutDirect SOFTWARE LICENSE

1. GRANT OF LICENSE — This LookoutDirect License Agreement (“License”) permitsyou to use one copy of the specified
version of the LookoutDirect software product (“ Software”) on any single computer, provided the Softwareisin use on only
one computer at any time. If you have multiple Licenses for the Software, then at any time you may have as many copies of
the Software in use as you have Licenses. The Softwareisdeemed “in use” on acomputer whenit isloaded into the temporary
memory (i.e. RAM) or installed into the permanent memory (i.e. hard disk, CD--ROM or other storage device) of that
computer, except that a copy may be installed on anetwork server for the sole purpose of distribution to other computers that
arenot currently “inuse”. If the anticipated number of Software userswill exceed the number of applicable Licenses, then you
must have a reasonable mechanismor processin place to assure that the number of persons using the Software concurrently
does not exceed the number of Licenses. If the Softwareis permanently installed on the hard disk or other storage device of a
computer (other than anetwork server) and oneperson uses that computer more than80%of the timeit isin use, then that person
may also use the software on a single portable computer or a single computer at home.

2. COPYRIGHT —The Software is owned by Automation Direct or its suppliers and is protected by United States copyright
laws and international treaty provisions. Therefore, you must treat the Software like any other copyrighted materia (e.g., a
book or musical recording) except that you may:

a. Make one backup copy of the Software solely for backup or archival purposes.

b. Transfer the Softwareto asinglehard disk provided you keep the origina and the backup solely for archival purposes. You
may not copy any written materials that may accompany the Software.

3. OTHER RESTRICTIONS—This LookoutDirect License Agreement isyour proof of license toexercise therights
grantedherein andmust beretained by you. You may not rent or |lease the Software, but you may transfer your rights under this
LookoutDirect License Agreement on apermanent basis provided that you transfer this License Agreement, the Software, and
al accompanying written materials and retain no copies. The recipient must also agree to unequivocally abide by the terms
contained in this License Agreement. You may not reverse engineer, decompile, or disassemble the Software. Any transfer of
the Software must include the most recent update and all prior versions. If the Software is acquired within the United States,
you may not export the Software outside of the United States without first complying with all applicable USexport laws and
regulations. You acknowledge that the Software will not function without a certain hardware key. This hardware key will be
furnished to you by Automation Direct and you agree that such hardware key isto be used solely with the Software provided.

DISTRIBUTION LIMITATIONS
If you have acquired the devel opment/runtime package, you may distribute process files created with the Software, provided that:
1. eachrecipient of your processfile hasavalid license for a separate runtime copy of the Software;

2. youincludethe following copyright notice, either on--screenin your processfile’s About Box or written documentation, with
each distributed copy of your



3. processfile: “ Copyright E [year] Automation Direct by Koyo, Inc. (Based on materials of National |nstruments Corporation).
All Rights Reserved”;

4.  youdo not use Automation Direct’s or National Instruments’ ("NI") names, logos, or trademarks to market your processfile
without written permission; and

5. you agreeto indemnify, hold harmless, and defend Automation Direct and NI (including their officers, directors, employees,
and agents) and their suppliers fromand against any claims.

LIMITED WARRANTY

1. Automation Direct warrants the Software will perform substantially in accordance with the written materials for a period of
ninety (90) days from the date of receipt.

2. Automation Direct warrants that any hardware accompanying the Software will be free fromdefectsin materials and
workmanshipunder normal use andservice for a period of one (1) year from the date of receipt.

NO OTHER WARRANTIES. EXCEPT ASEXPRESSLY SET FORTHABOVE, THE SOFTWARE ISPROVIDED“ASIS’
WITHOUT WARRANTY OF ANYKIND, AND NO OTHER WARRANTIES, EITHER EXPRESSED OR IMPLIED ARE
MADE WITH RESPECT TO THE SOFTWARE, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE OR NON--INFRINGEMENT, OR ANY OTHER
WARRANTIES THAT MAY ARISE FROM USAGE OR TRADE OR COURSE OF DEALING. Automation Direct AND ITS
SUPPLIERS DO NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE USE OF OR
THE RESULTS OF THE USE OF THE SOFTWARE IN TERMS OF CORRECTNESS, ACCURACY, RELIABILITY, OR
OTHERWISE AND DO NOT WARRANT THAT THE OPERATION OF THE SOFTWARE WILL BE

UNINTERRUPTED OR ERROR FREE. Automation Direct AND ITS SUPPLIERS EXPRESSLY DISCLAIM ANY
WARRANTIES NOT STATED HEREIN.

Customer Remedies—Automation Direct’s entire liability and your exclusive remedy shall be at Automation Direct’s option.
Automation Direct will either refund the price paid, or repair or replace the Software or hardware that does not meet Automation
Direct’s Limited Warranty. You must return the product to Automation Direct with a copy of your purchase receipt. This Limited
Warranty isvoid if failure of the Software or hardware has resulted from accident, abuse, or misapplication. Any replacement
Software will be warranted for the remainder of the original warranty period or thirty (30) days, whichever islonger.

No Other Warranties— Automation Direct DISCLAIMSALL OTHER WARRANTIES, EITHER EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, WITH RESPECT TO THE SOFTWARE, AND ANY ACCOMPANY ING WRITTEN MATERIALS
OR HARDWARE. THISLIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHERS,
WHICH VARY FROM STATE TO STATE.

No Liability for Consequential Damages — In no event shall Automation Direct or its suppliers be liable for any damages
whatsoever (including, without limitation, damagesfor loss of business profits, businessinterruption, loss of businessinformation,
or other pecuniary loss) arising out of the use of or inability to use this Automation Direct product, even if Automation Direct or
its suppliers have been advised of possibility of such damages.

U.S. GOVERNMENT RESTRICTED RIGHTS

The Software and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Government
is subject to restrictions as set forth in subparagraph (c) (1) (ii) of the Rightsin Technical Data and Computer Software clause at
DFARS 252.227--7013 or subparagraphs (c) (1) (2) of the Commercia Computer Software -- Restricted Rights at 48 CFR



52.227--19 as applicable. Contractor/manufacturer is Automation Direct by Koyo, Inc. / 3505 Hutchinson Road, Cumming, GA
30040 (under license from National Instruments Corporation, 11500 N. Mopac Expressway, Austin, Texas 78759--3504).

This agreement is governed by the laws of the State of Georgia.

WARNING

(1) THE SOFTWARE ISNOT DESIGNED WITH COMPONENTS AND TESTING FOR A LEVEL OF RELIABILITY
SUITABLE FOR USE IN OR INCONNECTION WITH SURGICAL IMPLANTS OR AS CRITICAL COMPONENTSIN
ANY LIFE SUPPORT SYSTEMS WHOSE FAILURE TO PERFORM CAN REASONABLY BE EXPECTED TO CAUSE
SIGNIFICANT INJURY TO A HUMAN.

(2) IN ANY APPLICATION, INCLUDING THE ABOVE, RELIABILITY OF OPERATION OF THE SOFTWARE CAN BE
IMPAIRED BY ADVERSE FACTORS, INCLUDING BUT NOT LIMITED TO FLUCTUATIONS IN ELECTRICAL
POWER SUPPLY, COMPUTER HARDWARE MALFUNCTIONS, COMPUTEROPERATINGSY STEM SOFTWARE
FITNESS, FITNESS OF COMPILERS ANDDEVELOPMENT SOFTWARE USED TO DEVELOP AN APPLICATION,
INSTALLATION ERRORS, SOFTWARE AND HARDWARE COMPATIBILITY PROBLEMS, MALFUNCTIONS OR
FAILURES OF ELECTRONIC MONITORING OR CONTROL DEVICES, TRANSIENT FAILURES OF ELECTRONIC
SYSTEMS (HARDWARE AND/OR SOFTWARE), UNANTICIPATED USES OR MISUSES, OR ERRORSON THE PART
OF THE USER OR APPLICATIONS DESIGNER (ADVERSE FACTORS SUCH AS THESE ARE HEREAFTER
COLLECTIVELY TERMED ”SYSTEM FAILURES"). ANY APPLICATION WHERE A SYSTEM FAILURE WOULD
CREATE A RISK OF HARM TO PROPERTY OR PERSONS (INCLUDING THE RISK OF BODILY INJURY AND
DEATH) SHOULD NOT BE RELIANT SOLELY UPON ONE FORM OF ELECTRONIC SYSTEM DUE TO THE RISK
OF SYSTEM FAILURE. TOAVOID DAMAGE, INJURY, OR DEATH, THE USER OR APPLICATION DESIGNER MUST
TAKE REASONABLY PRUDENT STEPS TO PROTECT AGAINST SYSTEM FAILURES, INCLUDING BUT NOT
LIMITED TO BACK--UP OR SHUT DOWN MECHANISMS. BECAUSE EACH END--USER SYSTEM IS
CUSTOMIZED AND DIFFERS FROM UTILIZED TESTING PLATFORMS AND BECAUSE A USER OR
APPLICATION DESIGNER MAY USE THE SOFTWARE IN COMBINATION WITH OTHER PRODUCTSIN A
MANNER NOT EVALUATED OR CONTEMPLATED BY PLCDIRECT OR ITS SUPPLIERS, THE USER OR
APPLICATION DESIGNER ISULTIMATELY RESPONSIBLE FOR VERIFYING AND VALIDATING THE
SUITABILITY OF THE SOFTWARE WHENEVER THE SOFTWARE IS INCORPORATED IN A SYSTEM OR
APPLICATION, INCLUDING, WITHOUT LIMITATION, THE APPROPRIATE DESIGN, PROCESS AND SAFETY
LEVEL OF SUCH SYSTEM OR APPLICATION.

Lookout is aregistered trademark of National Instruments Corporation.
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About This Manual

How to Use This Manual Set

The Getting Sarted guide contains installation instructions and a basic
introduction to LookoutDirect features and functionality. It includes general
information to help acquaint you with the important elements of

L ookoutDirect along with tutorial exercises to introduce you to the basics of
building a LookoutDirect process.

The Object Reference Manual is in Portable Document Format (PDF) and
describes the LookoutDirect object set. It is avail able on the LookoutDirect
CD inthedocunent at i on directory. The LookoutDirect installation gives
you the option of copying the PDF files into the

Lookout Di rect / docunent at i on folder onyour hard drive. To view these
files, you must have Adobe Acrobat Reader 3.0 or later installed.

If you do not have Adobe Acrobat Reader installed, you caninstall it from the
Lookout Di rect / docunent at i on directory or from the Adobe web site at
www.adobe.com.

This Developer’s Manual explains how to create control processes for your
HMI/SCADA applications. This manual includes detailed explanations of
various LookoutDirect features, functions, and services.

Document Conventions

© Automationdirect.com

The following document conventions are used in this manual.

Indicate the path for nested menu and command selections.

»
Example: Start » Programs » xxx

Indicates atip that provides helpful information related to the
current procedure or topic.

=)

Indicates aimportant supplementary information pertinent
to the current procedure or topic.

&

Denotes a caution statement. Failureto follow the guidance

provide in the caution statement could result in aloss of
A dataor an interruption to acritical process being controlled
or monitored by L ookoutDirect.

Vil Developer’s Manual



Introduction

bold face text

Denotes the name of dialog boxes, property sheet items,
application features, and menu commands that you select as
part of aprocedure.

Denotes references to dial og boxes, property sheet items,

italic application features, and menu commands that are not part
of the current procedure, or key concepts.
Denotes characters that you enter from the keyboard,
code/syntax examples. The monospace font is also used to
nonospace express proper names of disk drives, paths, directories,

programs, subprograms, subroutines, device names,
functions, operations, variables, filenames and extensions.

Technical Support

Phone

World Wide Web

Developer’s Manual

Contact Automation Direct’s technical support department toll free at
1-770-844-4200. Technical support is available weekdays from 9:00 am
through 6:00 p.m. EST.

Visit the Automation Direct website at www.automationdirect.com and click
on Technical Support to access awide variety of technical support assets
including print-on-demand documentation and software downloads.
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Expressions
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This chapter explains the features and uses of LookoutDirect expressions,
which can act as variables, capable of flexible, real-time math statements,
condition testing, and other complex operations.

L ookoutDirect expressions can use spreadsheet-style formulaswith amixture
of constants and variable signals from objects. They can be short and simple,
or extremely complicated with several signal inputs, function calls, and
multiple levels of parentheses.

A single expression can incorporate any number of numeric, logical, and text
signals within its calculation. However, the result of the expression can be
only one of three types: numeric, logical, or text. The outermost function or
operator in the expression returns a variable type that determines the overall
signal type of the expression.

While an expression produces a single type of data, most LookoutDirect
objects interpret data according to the data type that object needs for a
particular data member. You can connect alogical output to a numeric input,
and the arriving datawill be interpreted asa0 or a 1. Refer to the Data
Polymor phism section of this chapter for detailed information on how
LookoutDirect interprets data without respect to the original type.

Simple expressions consist of a single value. Simple expressions do not
contain any modification, manipulation, math, or logic (for example, asingle
object with aname like Pot 1). When you add any functionality to asimple
expression, you create a complex expression (for example, Pot 1 > 33).

The following examples are typical expressions. Depending on your system
reguirements, your expressions might be much more involved.

True
Always returns the value true (on).

Pot1
Returns the current value [the (i ntri nsi ¢) data member] of Potl.

879.03

1-1 Developer’s Manual
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Always returns the value 879.03.

1:04:33
Returns the value 0.0448264. |f formatted in hours, minutes, and
seconds, it is displayed as 1:04:33.

Pressure* 2.31
Multiplies Pressure by 2.31.

(Switchl or Switch2) and TankL evel > 65.2

If Switchl or Switch2 istrue, and TankLevel is greater than 65.2, return
true. Otherwise, return false.

Pressure >= Setpoint and !RéliefValve and TimeOccuring > 0:30

If Pressure is greater than or equal to Setpoint, and ReliefValveisfase,
and TimeOccuring is greater than 30 seconds, return true. Otherwise,
return false.

if(PL C1.AutoPos, AutoTemp, if(PLC1.ManPos, Manual Temp,0))

If the alias member AutoPos of PLCL istrue, return the value of
AutoTemp. If the alias member ManPos of PLC1 istrue, return the value
of Manual Temp. Otherwise, return the value 0.

tif(HOA=1,“Hand” tif(HOA=2" Off” “ Auto”"))
tif isthetextversionof thei f function. If theHOA switchisat position

1, return Hand. If the HOA switchisat position 2, return O f . Otherwise,
return Aut o.

You can accomplish much the same thing with the following t choose
expression as you can with the previoust i f expression.

tchoose(HOA," hand" ," Off" " Auto")

If the HOA switch is at position 1, return Hand. If the HOA switch isat
position 2, return O f . If the HOA switch is at position 3, return Aut o.

Make surethat your expressions do not attempt to calculateillegal operations,
such as dividing by zero or finding the arc cosine of anumber greater than 1.
If asignal can assume avalue that could cause LookoutDirect to attempt an
illegal mathematical operation, you should specifically test for that condition
in the expression. Expressions trap illegal mathematical operations and
generate dlarms in the Math alarm area. The alarms do not reset until you
correct the expression. The following list includes some of theillegal
conditions that LookoutDirect traps:

e attempting to divide by zero
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e taking the square root of a negative number
e numeric underflow
* numeric overflow

E Note If any valuereferenced in an expression changeswhen an event occurs, the expression
automatically recalculates. Thisis the same event-driven concept that objects implement.

Creating Expressions

Because L ookoutDirect uses expressions in many places, you can create
expressions as independent objects, parameters in objects, connections to
object data members, or you can insert expressions on control panels.

Through dialog boxes, you create expressions during process development.
There are three types of data entry fields in LookoutDirect dialog
boxes—white, yellow, and green. White dataentry fields accept only constant
values, yellow data entry fields accept expressions, and green fields accept
URLs.

Data Polymorphism

© Automationdirect.com

L ookoutDirect datais not strongly typed, which means that it does not need
to be interpreted as the type it was originally cast in. Data polymorphismin
L ookoutDirect means that data of one type isinterpreted appropriately when
connected to an input of another type. Y ou can select the data type you want
an expression to be displayed asin the Display Typefield, shown in the
following dialog box.
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Insert expression E

Dizplay Type: Inumeric 'l Path Mode: IHeIative j

— Signals: default
nLmeic:

Paste | logical ave
text
|$’ Universe j Contents:
=g Netwark $ cozing_180 - cozine180
= : paroikoz. dy.natinst. com h cogine_wave
33 $Keyboard ﬁ randam

, saw_180 - sawl80
] longtermserve ", gine_180 - 5ine180
5 $alam ", #quare_180 - square180
% Panell " tiangle_180 - tiangle180

W avefiorm hUMmeric

] I Eancell Help |

Thefollowing table describes how datatypes are used by inputs of adifferent

type.
Table 1-1. Data Type Conversion
Interpreted Interpreted
Data Type Interpreted as Numeric as Text asLogical
Logical Oorl ON or OFF —
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Table 1-1. Data Type Conversion (Continued)

Interpreted Interpreted
Data Type Interpreted as Numeric as Text asL ogical
Numeric — digits of the 0 displays as OFF
number Any value other than 0
displaysas ON

Text Appear asdigitsif thestringconsists | — Interpreted asa O or as
only of digitsinavalid OFF, except when the
LookoutDirect display format, such text string consists of a
as adecimal number or ascientific 1, On, or True, al of
expression. which areinterpreted as
Inatimeformat, suchas10: 05: 30, ON.
thetext isinterpreted as a number By default, the text
(the fraction of one day represented strings 0, OF f, or
by the time quantity) in scientific Fal se areinterpreted
notation. as OFF.
If the text string does not consist of
digitsin avalid LookoutDirect
format, thetext isinterpreted asaO,
with the exception of ON or TRUE,
which display as 1.
The text strings OFF or FALSE are
interpreted as 0, by default.

© Automationdirect.com

After you have placed an expression on your panel, you cannot change the
datatypein that expression. You have to delete that expression and place a
new one if you want to change data types.

Expressions used as parameters in LookoutDirect objects do not permit you
to sel ect the data type because the obj ect interpretsinput according to the data
type required by that object. Making LookoutDirect data polymorphic
permits you to use output of a data type different from that required by an
object, as long as the output can be interpreted meaningfully by the object.

Polymorphic data types affect the DataTable object. In versions earlier than
LookoutDirect 4, the DataTable used data members such as Al. | ogi cal to
set the type of datain a particular cell.
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@ Note The LookoutDirect 3.xx DataTable data members are preserved in LookoutDirect 4
for the sake of compatibility. It is not necessary to use the data-typed data members to
simulate polymorphic data. To achieve this compatibility, however, LookoutDirect
DataTabledataisstill strongly typed. You must input numeric datato DataTablenumeric data
members, logical datato DataTable logical data members, and so on.

Path Names in LookoutDirect

Developer’s Manual

In versions of LookoutDirect prior to LookoutDirect 4, you could only have
one process running in any instance of LookoutDirect, and there were no
foldersin aprocessto organize objects. Networking was done through DDE,
which used specific paths. In LookoutDirect 4, the relationship between
objects running in different processes on different computersis far more
flexible and potentially complicated.

When you insert an expression on a LookoutDirect panel or make a
connection to or between data members, you might be displaying avalue that
comes from the process containing that panel. You might also need to display
avalue that comes from another process running on the same computer or
from a process running on some other computer in your network.

A path can be absolute, starting with a computer’s fully qualified network
name and leading through nested directories and subdirectoriesto asingle
object; or relative, instructing the computer to search for an object in some
directory defined not from the computer down, but relative to the currently
active folder.

To provide maximum programming flexibility, you can use a number of
different levels of relativity, or path relativity modes, in setting the path to the
data when you create an expression. These modes operate very much like
other relative paths used in DOS operations, spreadsheet cells, and Web page
addressing.

You can set a path for each individual object or connection, using a different
level of relativity. These path relativity modes include

» Relative (the LookoutDirect default)

*  Process Relative

»  Computer Relative

* Absolute

The level of path relativity you choose makes a difference in how your
process operates when copied or moved to another computer. For instance,

suppose you have a client process running on computer Alfred that refersto
objects in a server process also running on computer Alfred. If you run that
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client process on computer Bert, will it refer to objects on computer Alfred or
computer Bert?

Setting the level of path relativity is how you can control which objects your
processes refer to. The key point to remember about path relativity modesin
LookoutDirect is that the modes are distinguished by the path prefix.

In Relative mode, the form of the path is

obj ect

or
f ol der\ obj ect

without prefix.

Relative mode is the default mode in LookoutDirect 4. All paths are relative
to the folder or process that contains the expression you are creating or the
object you are connecting to. Use Relative mode when you connect objects
that should be grouped together and that should be copied or moved as a
group.

Connections between objects in afolder should use Relative mode so that
they can be copied and moved el sewhere while maintaining the same
relationship with each other.

Process Relative mode isindicated by asingle prefixed backslash (\)
followed by afolder or object name, asin

\folder\...fol der\object

or
\ obj ect

Use Process Relative mode when you want to make a connection between
two objects in different folders in the same process.

Computer Relative mode isindicated by a prefix consisting of two
backd ashes, aperiod, and abackdash (\\ . \ ) followed by aprocess name, as
in

\\.\process\fol der\...fol der\object

Use Computer Relative mode when you want to reference other processes
running on the same computer.

For instance, if you had a processcalled St ati on_Cont r ol that called a
number of other processes by name on computer Alfred, you could use that
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sameSt ati on_Cont r ol processon computer Bert torefer totheidentically
named processes running on computer Bert.

Absolute modeisindicated by two backslashes (\ \ ) followed by a complete
network path, asin

\\conput er. pl ace. com process\fol der\...fol der\object

Absolute modeis, in effect, a URL. Use Absolute mode when you want to
refer to a particular process on a particular computer. Any referencesto a
PLC, for instance, should be in Absolute mode so as to always refer to the
computer physically connected to that PLC—no matter where the process
making the reference is running.

Note Though Relative mode is the LookoutDirect default, when you use an object outside
the immediate location of your expression, the path becomes more specific. The addition of
two periods at the beginning of a path, for instance, can be used to specify the parent of the
first folder listed, asin. .\ f ol der\ obj ect.

You should manually change apath modeto alevel beyond that strictly necessary under your
current circumstances if you want to ensure that your process will still work properly if you
relocate it, completely or partially.

Expressions on Control Panels

With the I nser t»Expression command, you graphically display the result of
an expression on a control panel. However, this method does not create an
object; therefore, it does not create an output signal that other expressions or
objects can use. (There is no name associated with the expression.)

You caninsert thissamekind of expression by dragging and dropping the data
member you want to display from the LookoutDirect Object Explorer.

Note When you insert an expression through the menu, you can explicitly choose the path
relativity before you create the expression. If you insert an expression by dragging a data
point from the L ookoutDirect Object Explorer, the path will reflect the node you dragged the
expression from. If you drag and drop an expression from the local node of L ookoutDirect
running on your computer, you will insert an expression with arelative path. If you drag an
expression from a process under the network nodes for LookoutDirect processes (including
the network node for your local computer), the expression will have an absolute path. Refer
to the Path Names in LookoutDirect section for more information on LookoutDirect path
modes.

The following illustration shows the I nsert Expression dialog box you use
to create or modify the path for atypical LookoutDirect expression.
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Insert expression E
I\\paroikos.dy.natinst.com\My_S erverw aveforml. cosine_wave
Dizplay Type: Inumeric 'l Path Mode: IAbsqute j
— Signals:
Paste | \wparoikos. dy.natinst. comky_Server\Waveforml. cosine_wave
Iy Uriverse j Contents:
[#- Metwark. ﬂ" cozing_180 - cozing1 80
N paroikos. dy.natinst. com -T cosing_wave
----- {;&3— $Keyboard b7 ramdom
{;&3— $System W87 random_wave
E-E], Client_1 ps sawi_180 - sawl80
B- % My_Server W87 sawtooth_wave
I iy $alam g sine_180 - sine180
----- glly PLC_Simulator Y sine_wave
----- {;&3— ‘waveform ’ zquare_180 - square180
1‘, FOUATE_wave
" triangle_180 - tiangle180
34 triangle_wave
W avefiorm hUMmeric
()8 I Cancel | Help |

Notice that you can set the data type for the expression to display. After you
have created an expression, you can no longer modify the datatype, so be sure

you select the correct type for your display.

Thefollowing illustrations show typical LookoutDirect dialog boxesto select

the display properties for expressions.

Display logical signal | ]

®loe|

—{ Custom

— Text
On: I
of: |
(0] I Cancel
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Revise numeric signal display
Leit EIDI_E“I_.I_I_E.I_ Background style— —Frame style——
:.:° " Plate " Black
.......I__  Inset  White
BB (oo ¥ Fectangle * MNone
;9=;;==F :.:. ' Transparent
Miri " Left € Centered { Right ek site—
inimum [ + Digtal
b amirLnn IED  Bar [up]
0 " Bar [down)
Mumeric format " Bar [right]
IGeneraI ﬂ  Bar [left)
Font... |1Dpt.ﬂ3«riaIBoId Ok I Cancel |
Display text signal | ]
Text calor S oy F o
ackground style rame style —
mEEREREER EEEE o5k » 3
Background color nset e
D. .  Rectangle & Mone
....... & Transparent
 Justify left & Justify centered  Justify right

National Instruments|

Font... |1DptAriaIEloId

Cancel |

Expression Objects
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With the Object»Cr eate menu command, you can create an Expression
object, or named expression. Like other object classes, the global
(expression) object class requires a unique name.

Other expressions and/or objects can reference the output of an (expression)
object. When you need to define a unique condition that your process uses
multiple times, use an (expression) object. Instead of defining the same
expression in many places, you can create it one time and use its name
wherever the condition applies. For example, the name Al | Val vesOpen in
the following Cr eate expression dialog box is easier to reference than the

long expression.
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Create expression

Tag: IAINaIvesten

Expression =

I\\.\My_SelveNaIve'l AND A AWy ServerWalve2 AMD 5SS AWMy Server\Walved

Catcel |

You can also use the expression editor to assemble the long expression by
right-clicking in the yellow field.

Expressions as Parameters

© Automationdirect.com

Many object classes accept expressions as parameters. When they do, the
parameter expects the expression to return a certain signal type—numeric,
logical, or text. For more information about object parameters and data
members, refer to the specific object class definition in the online help.

Create DelayOn timer: | ]
Ta: ITimer1

On/off signal = IVaIVe1 and Yalve?

Timer delay = IAIarmOnDeIay

Display format: IMM:SS j

Ok I Cancel |

The parameter On/off signal expectsalogical expression and Timer delay
requires a numeric expression. Both val vel and Val ve2 are names for
switches. Connecting them with and produces alogical result and satisfies
the type condition of the first parameter. Al ar mOnDel ay isthe name of a
potentiometer used to adjust thetimer delay setpoint, which createsanumeric
signal, satisfying the type condition of the second parameter.

Because the Timer delay parameter is an expression, we have many
configuration possibilities, including the following:

» Enter aconstant. In this case, the delay never changes.

«  Enter the name of an output signal from another object such asaPat. In
this case, the operator adjusts.

e Enter acomplex expression that automatically cal culatesthe delay based
on multipleinputs.
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Similar configuration solutions exist for the On/off signal parameter.

When an expression parameter fieldsis yellow, you can get help building
your expressions. For example, assume that you cannot remember whether
the valve name in the previous example was Val vel, Val ve_1, or

Val veOne. If you position the cursor over the yellow expression field and
right-click, the Expression Editor dialog box appears. Using thisdialog box,
you can select the proper name (Val vel) and paste it directly into the
expression field. Click on OK and L ookoutDirect writes the expression into
the targeted parameter field.

Expressions as Connections

Y ou can connect object data members with expressions. Writable data
members accept expressions as inputs, much like parameters. To connect an
expression to a data member, use the Object»Edit Connections menu
command, or right-click on the object you want to connect to in the Object
Explorer, and select Edit Connections. See Chapter 4, Using LookoutDirect,
of the Getting Started With LookoutDirect manual for detailed information on
connecting expressions to data members.

Edit/Insert Expression Dialog Box

Y ou caninsert an expression as adisplay element on acontrol panel, useit as
aparameter for aL ookoutDirect object, or useit as an input data member for
aLookoutDirect object. When you use an expression as adisplay object, you
can create or modify the expression using the Insert Expression dialog box.
When you use an expression as a parameter or input to a data member, you
can create or modify the expression using the Edit Expression dialog box.

These dialog boxes are almost identical, the only difference being that the
Insert Expression dialog box contains a Display Type field that you use to
select how the data expression will appear on your control panel. Thisfield
doesnot exist inthe Edit Expression dialog box because an expression being
used asaparameter or asan input to an object datamember will beinterpreted
as the data type required for that input.

E Note After you insert an expression for display, you cannot change the display type of the
expression. The Display Type dialog box will be disabled if you open the expression to edit
it. To change the data type, you have to insert anew expression.

Developer’s Manual

You can access the Insert Expression dialog box in any of the following
ways:
e Select Insert»Expression from the LookoutDirect menu.
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e Click-drag an object from the Object Explorer.

» Right-click on an expression display on a control example and select
Object Properties.

* Right-click in acontrol panel and select I nsert Expression.

You can access the Edit Expression dialog box by right-clicking in any
yellow expression field in any LookoutDirect dialog box.

Except for setting a display datatype in the Insert Expression dialog box,
you use the two dialog boxesin the sameway. The following instructions and
comments apply to both dialog boxes.

Figure 1-4 shows the Insert expression dialog box. You can enter your
expression in the yellow expression field at the top of this dialog box.

Insert expression E

I\\paroikos.dy.natinst.com\My_S erverw aveforml. cosine_wave

Dizplay Type: Inumeric 'l Path Mode: IAbsqute j

— Signals:

Paste | \wparoikos. dy.natinst. comky_Server\Waveforml. cosine_wave

|$’ Universe j Contents:

R ", cosine_180 - cosine180
m‘ cosing_wave

b7 ramdom

W87 random_wave

87 saw_180 - sawl80

Ry sawtooth_wave

hS7 sine_180 - sine150

Ry sine_wave

Wb square_ 180 - square] 80
b7 square_wave

", tiangle_180 - tiangle180
m‘ triangle_wave

- Metwark.
=8 paroikoz. dy.natinst. com
il $Kepboard
$5pstem

Client_1

W avefiorm hUMmeric

QK I Eancell Help |

Just below the yellow expression field are the Display Type and Path M ode
selection boxes. The Display Type box selects the data type for your
expression to be displayed with (if relevant), and the Path M ode box selects
how detailed the path name of your expression will be.

The lower-left field lists all objects that generate readable signals under the

root shown intheroot window (under the Paste button). Thelower-right field
lists the readabl e data members (Contents) for the currently selected object.
Notice that the dial og box indicates the object class selected in the object list
(Waveform) and the signal type selected in the Contentslist (numeric).
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You can enter an expression directly or use the Paste button to select and
insert object names in the expression field. As you select different objects
from the listbox, the name to the right of the Paste button changes
accordingly.

Some objects have multiple readabl e datamembers, such asaM odbus object.
L ookoutDirect concatenates the name, followed by a period and the selected
data member.

After you combine the desired name and data member, click on the Paste
button. LookoutDirect pastes the nameinto the expression field. Clicking on
the Paste button a second time copies another instance of the name to the
expression window—this time at the cursor.

@ Tip Instead of selecting adatamember and then clicking on the Paste button, double-click
on the data member. L ookoutDirect automatically pastes the name into the expression

window.

You can manually type or modify a name, a data member, or a mathematical
function in the expression field at any time. Because you might have many
hard-to-remember, defined objects, the navigation and selection listboxes
serve as aquick reference for all of your previously defined objects.

Expression Syntax

White Space

Developer’s Manual

Inan expression, operators are instructionsto perform an operation on avalue
or to combine values to form a new value. For example, asimple operator is
the/ symbol. It divides onevalue by another; for example, theformula(5/ 2)
reads five divided by two and produces aresult of 2.5. The fiveand two inthe
preceding example are operands (the/ operator requires numeric operands).

Y ou can use tabs and spaces between operators, functions, and function
parametersin L ookoutDirect to make expressions easier to read. Thismanual
uses spaces between operators for added clarity.

Spaces and tabs are call ed white space characters because they provide space
between parameters. This practiceisused for the samereasonsthat spacesare
used between words and paragraphs in a book—to achieve greater
organization and clarity. Because LookoutDirect ignores white space
characters, you can use white space characters to separate object namesin an
expression. However, you cannot embed white space characterswithin names
or aias names.
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Arithmetic Operators

Text Operator

The following operators perform basic arithmetic operations. They require
numeric operands and produce numeric results.

Table 1-2. Arithmetic Operators

+ Addition

- Subtraction

* Multiplication
/ Division

% Percentage (divides preceding value by 100)

A Exponentiation

- Negation (additive inverse of the following value)

Thetext operator isthe ampersand character (&). An ampersand joinstwo text
strings. For instance, the expression “ Cal | me“ & “I shrmael ” producesa
text signal of Cal | ne | shmael . Typical usesfor the text operator include

e imbedding a numeric value within atext string

e usingitinan action verification expression

e usingitinanalarm message

e sending out to aremote PLC display panel

Theexpression“Fl ow rate is” & TEXT(Flow, “0.00")& “gpnt

produces atext signal of Flow rate is 141.23 gpm assuming Fl owisa
numeric signal whose value roundsto 141.23.

Comparison Operators

© Automationdirect.com

Comparison operators compare two numeric values and produce alogical
result of either TRUE or FAL SE (on or off).

Table 1-3. Comparison Operators

< Islessthan

> Is greater than
<= Islessthan or equal to
>= Is greater than or equal to
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Table 1-3. Comparison Operators (Continued)

= Isequal to

<> Isnot equal to

When setting up process control strategies, you often want to compare

two numeric values. For example, you can use the result of the following
expression to control atank fill valve: TankLevel <50 is TRUE while
TankLevel islessthan 50 and FALSE while TankLevel isgreater than or
equal to 50. The use of the < operator makesthisalogical test, returning true
or false depending on how the expression eval uates.

Expression Editor E
I\\paroikos.dy.natinst.com\My_Server\TankIeveI < B0
Path Mode: IAbsqute j
— Signals:
Paste | \wparoikos. dy.natinst. comhy_ServerhT anklevel
Iy Uriverse j Contents:
= B Network L3 fimplicit)
= : paroikos. dy. natinst. com W value
gl $Keyboard
il $5pstem
=] Clisnt_1
My_Server
$dslarm
<% Modbusl
gty PLC_Simulator
gl Tanklevel
gl W aveformi
Fat hUMmeric
()8 I Cancel | Help |

You can then connect thislogical result to aPLC or RTU to control the fill
valve so that the valve opens when the tank level drops below 50 and closes
when the tank level rises above 50. Notice, however, that this method can
cause the valve to fluctuate between open and closed too often if the tank
level hovers around 50.

Neutralzoneisan object classwith built-in dead band that is more appropriate
for controlling the tank fill valve. The following dialog box shows a better
way to control avalve than the expression in the previous figure.
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M ame: IW

Signal = ITankIeveI

High limit =[50

Low limit= [45

’TI Cancel | Help |

Avoid using theis equal to (=) and isnot equal to (<>) comparison operators
to compare an analog value from a PLC or the result of mathematical
calculations in an expression. Because numeric (floating point) values have
about 17 significant digits, TankLevel = 40 might never be exactly true. If
you know the signals are integer values, such as the numeric signal from the
potentiometer in the following dialog box, use the = and <> operators.

M ame: IHDA

Minirriurm: |1

I awimurn: |3

Resolution: |1
— Position source
@ Local

 Femate
’VUHL:=|
= DDE
SEnyiGe: l—
Tapie: l—
IEerm: l—

Control security level: ID ¥ Log events

QK I Eancell Help |

In the following Create expression dialog box, a three-position switch is
created with the Pot object class, where 1=Hand, 2=0ff, and 3=Auto.

Next, an expression object iscreated that turnsthe pump on in two conditions;

if the HOA switch isin the Hand position, or if the switchisin the Auto
position and the TankLevel islessthan 40.
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Create expression E

Tag: IPumpH un

Expression =

I\\.\My_Server\HDA =1 0R A% AMy_Server\HOA = 3 AND Tanklevel < 40]

Cancel |

Notice that the HOA signal isexactly 1, 2, or 3.

@ Tip You could also use the LookoutDirect Radiobutton object instead of creating an HOA
Pot.

Expression Functions

There are over 50 built-in expression functions, generally classified as
follows:

* logical functions

e lookup functions

* mathematical functions
e datistical functions

» textfunctions

e trigonometric functions
» dateltimefunctions

e quality functions

The remainder of this chapter describes each function, specifies the syntax,
and provides an example on how to use the function.

Logical Functions

AND Syntax | ogi cal 1 AND | ogi cal 2 AND | ogi cal 3. ..
Example Switchl AND Pot1l > 50.0
Description If Swi t chlisonand Pot 1 isgreater than 50.0, return TRUE,
otherwise return FALSE. Returns TRUE if all logical
parameters are TRUE.
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FALSE Syntax FALSE
Example Fal se
Description Returnsthe logical value FALSE. Accepts no parameters.
IF Syntax IF (logical, resultl, result?2)
Example I F(Switchl, 99.9, Potl)
Description If 1 ogi cal isTRUE, returnresul t 1, otherwise return
resul t 2. Inthe example, if Swi t ch1 ison, it outputs the
value 99. 9. Otherwise, it outputs the value of Pot 1.
LIF Syntax LIF (logical, logical resultl, Iogical result?2)
Example LIF(Swi tchl, False, Potl > 50.0)
Description Included for compatibility with early versions of
LookoutDirect. If | ogi cal isTRUE, returnl ogi cal
resul t 1, otherwisereturn| ogi cal result2.Inthe
example, if Swi t ch1 ison, it outputsthelogical valueFal se.
Otherwise, it returns the logical result of Pot 1 > 50. 0.
NIF Syntax NI F (1 ogical, numeric resultl, nunmeric result?2)
Example NI F(Switchl, 99.9, Pot1)
Description Included for compatibility with early versions of
LookoutDirect. If | ogi cal isTRUE, returnnuneri c
resul t 1, otherwisereturn nuneri c resul t 2. Inthe
example, if Swi t ch1 ison, it outputsthe numeric value 99. 9.
Otherwise it outputs the value of Pot 1.
NOT Syntax NOT (Il ogical) or!l ogical
Example NOT(Swi tchl) or !Swi tchl
Description If I ogi cal iSTRUE, return FALSE, elsereturn TRUE. Inthe
example, if Swi t chlison, return FALSE, but if Swi t chlis
off, return TRUE.
OR Syntax logicall OR logical2 OR |logical3...
Example Switchl OR Potl > 50.0
Description Returns TRUE if at least onelogical parameter isTRUE. Inthe
example, if either Swi t ch1 ison or Pot 1 isgreater than 50.0,
or both, the expression returns TRUE. If neither condition is
true, it returns FAL SE.

© Automationdirect.com
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TIF Syntax TIF (logical, text resultl, text result2)
Example TIF(Swi tchl, “Text Message”, Textlnputl)
Description Included for compatibility with early versions of
LookoutDirect. If | ogi cal iSTRUE, returntext result1,
otherwisereturnt ext resul t 2. Notice the use of quotation
marks. In the example, if Swi t chl ison, it outputs Text
Message; otherwise, it outputs the current text value of
Text | nput 1.
TRUE Syntax TRUE
Example TRUE
Description Returnsthe logical value TRUE. Accepts no parameters.
XOR Syntax | ogical 1 XOR | ogical 2 XOR | ogical 3. ..
Example Switchl XOR Potl > 50.0
Description Returns TRUE if only one logical parameter is TRUE. In the
example, if Pot 1 isgreater than 50 and Swi t ch1 ison, it
outputs FAL SE because both logical parameters are TRUE. If
Pot 1 islessthan 50 and Swi t ch1 ison, it outputs TRUE
because only one logical parameter is TRUE.

Lookup Functions

CHOOSE

Syntax CHOCSE (nuneric, valuel, value2, value3, ...)
Example CHOOSE( Pot 1, “Switchl”, “TRUE", “Pbl”)
Description Returnsthe value parameter corresponding to the integer

portion of the nurer i ¢ parameter. If the nuner i ¢ parameter
isless than 2.0, CHOOSE returnsval uel. If thenumeric
parameter is greater than the number of value parameters,
CHOOSE returns the last logical parameter listed. In the
example, if thevalueof Pot 1 is.5, 1, or 1.4, it returnsthevalue
of Swi t chl. If Pot 1 is2.0 or 2.8, CHOOSE returns the logical
value TRUE. If Pot 1 is 3.0 or higher, CHOOSE returnsthe value
of Pb1.
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LCHOOSE

Syntax

LCHOOSE (nuneric, logicall, |ogical?2,
logical 3,...)

Example

LCHOOSE( Pot 1, Switchl, TRUE, Pbl)

Description

Included for compatibility with early versions of

L ookoutDirect. Returnsthelogical parameter corresponding to
the integer portion of the numer i ¢ parameter. If the nuneri ¢
parameter is lessthan 2.0, LCHOOSE returns| ogi cal 1. If the
numer i ¢ parameter is greater than the number of logical
parameters, LCHOOSE returns the last logical parameter listed.

NCHOOSE

Syntax

NCHOOSE (nuneric, numericl, nuneric2,
numeric3,...)

Example

NCHOOSE( Pot 1, Pot2, Pot3, 14.3)

Description

Included for compatibility with early versions of
LookoutDirect. Returnsthe nuner i cx parameter
corresponding to theinteger portion of thenuner i ¢ parameter.
If the numer i ¢ parameter is less than 2.0, NCHOOSE returns
nuneri cl. If thenumeri c parameter is greater than the
number of numer i cx parameters, NCHOOSE returns the last
nuner i cx parameter listed.

TCHOOSE

Syntax

TCHOOSE (nuneric, textl, text2, text3,...)

Example

TCHOOSE( Pot 1, “Auto”, “Mnual”, “Local”,
“Locked”)

Description

Included for compatibility with early versions of

L ookoutDirect. Returns the text parameter corresponding to
the integer portion of the nuner i ¢ parameter. If the nuneri ¢
parameter is less than 2.0, TCHOOSE returnst ext 1. If the
nuner i ¢ parameter is greater than the number of text
parameters, TCHOOSE returns the last logical parameter listed.

Mathematical Functions

ABS

Syntax ABS( nurreri c)
Example ABS(Pot1 — 50.0)
Description Returns the absolute value of nuner i c. Inthe example,

if Pot 1 is zero, the function returns 50. 0.
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EXP Syntax EXP( nuneri c)
Example EXP( Pot 1)
Description Returns the base of the natural logarithm, e (2.71828182),
raised to the power of nurer i c. Inthe example, if Pot 1 is2.0,
the function returns 2.718281822 or approximately 7.38906.
EXPistheinverse of the function, LN. To calculate the values
of other powers, use the exponentiation operator ().
FACT Syntax FACT(nuneri c)
Example FACT(4. 2)
Description Returns the factorial of the integer portion of nuneri c. Inthe
example, the function returnsthe factorial of 4, or 1*2*3*4, or
24. Thefactoria of zero, FACT(0), or any number less than
zeroisone (1).
INT Syntax I NT( nuneric)
Example I NT(4.2)
Description Roundsnuner i ¢ down to the nearest integer. In the example,
the | NT function returns4. Noticealsothat | NT(-8. 5) = -9.
See also TRUNC.
LN Syntax LN( nureri c)
Example LN(PLC. Al 1)
Description Returns the natural logarithm of nuneri c. In the example,
if PLC. Al 1 =1000.0, the function returns 6.90776.
LOG Syntax LOG( nunericl, numeric2)
Example LOE Pot 1, 2)
Description Returns the logarithm of nunmeri c1 to thenuneri c2 base,
where nunrer i c1 isapositive real number. In the example,
if Pot 1 = 8.0, the function returns 3.0.
LOG10 Syntax LOGLO( nuneri c)
Example LOGLO( Pot 1)
Description Returnsthe base-10 logarithm of numer i ¢, wherenumeri c is
apositive real number. In the example, if Pot 1 = 100.0, the
function returns 2.0.

Developer’s Manual

1-22 www.Automationdirect.com




Chapter 1 Expressions

MOD Syntax MOD( nunericl, numeric2)
Example MOD( 50, 8)
Description Returns the modulus (remainder) of nuneri c1 divided by
nuneri c2, wherenuneri c2 isnot equa to zero. In the
example, 50 divided by 8 equals 6 with aremainder of 2.
Therefore, the function returns 2.
PI Syntax PI()
Example Pl ()
Description Returns an approximation of PI: 3.1415927. Accepts no
parameters.
PRODUCT Syntax PRODUCT( nunericl, numeric2, nunmeric3,...)
Example PRODUCT( 2, 4, 6, 10)
Description Returns the product of all the numerics. In the example, the
function returns 2* 4* 6* 10 or 480.
RAND Syntax RAND( )
Example RAND() * Pot1l
Description Generates a new random number between zero and one every
time the formula that this function is a part of is recalcul ated.
Accepts no parameters. In the exampl e, every time the value of
Pot 1 changes, the function generates a new random number
and multipliesit by the value of Pot 1.
ROUND Syntax ROUND( nurreri c1, nuneric2)
Example ROUND( Pot 1, 2)
Description Rounds the value of nuneri c1 to numeri c2 decimal places.
In the example, if Pot 1 equals 15.745, the function returns
15.75. If nurer i ¢2 equalszero, thefunction returnsaninteger.
If nurreri c2 islessthan zero, the function returns zero.
SIGN Syntax SI GN(nuneri c)
Example S| GN( Pot 1)
Description Returns 1 if nuneri c ispositive, 0if numeri c is0, -1 if
numer i ¢ isnegative. Inthe example, if Pot 1 is—0.00001,
the function returns—1.
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SOQRT Syntax SQRT(nuneri c)

Example SQRT( ABS( Pot 1))

Description Returns the square root of nuneri ¢, wherenuneri c isa
positive real number. In the example, if Pot 1 is—25.0, the
absolute function first converts the Pot valueto positive 25 and
the square root function calculates /25 = 5.

TRUNC Syntax TRUNC( nurreri c)
Example TRUNC( 8. 9)
Description Truncates nuner i ¢ to itsinteger component by removing its

fractional part. In the example, the TRUNC function returns 8.
Notice also that

TRUNC(-8.9) = -8.SeeasoINT.

Statistical Functions

AVG Syntax AVG nunericl, nuneric2, nuneric3,...)
Example AVQ 2, 4, -6, 12)
Description Returns the arithmetic mean (average) of all the numerics
listed. This function requires at |east two numeric parameters.
In the example, the function returns (2+4—6+12) / 4 or 3.0.
MAX Syntax MAX(nunericl, numeric2, nuneric3,...)
Example MAX( 2, 4, -6, 12)
Description Returnsthe highest value of all the numeric valueslisted. This
function requires at least two numeric values. In the example,
the function returns 12.
MIN Syntax M N(nurericl, nuneric2, nunmeric3,...)
Example M N(2, 4, -6, 12)
Description Returns the lowest value of all the numeric values listed. This
function requires at least two numeric values. In the example,
the function returns —6.
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STDEV Syntax STDEV( nunericl, nuneric2, nuneric3,...)

Example STDEV(2.9,4.5,5.0,4.3,3.8)

Description Returns the sample standard deviation of the numeric values
listed. (Standard deviation is a measure of dispersion,
calculated as the positive square root of the variance.) This
function cal cul ates the standard deviation using the non-biased
or =1 method. This function requires at least two numeric
values. In the example, the function returns 0.796869.

STDEVP Syntax STDEVP(numericl, nuneric2, nuneric3,...)

Example STDEVP(2.9,4.5,5.0,4.3,3.8)

Description Returns the standard deviation of afull population of numeric
values. This function calculates the standard deviation using
the biased or n method. This function requires at least two
numeric values. In the example, the function returns 0.712741.

SUM Syntax SUM nunericl, numeric2, nuneric3,...)

Example SUM 2, 4, -6, 12)

Description Returns the sum of all the numeric valueslisted. Thisfunction
requires at least two numeric values. In the example, the
function returns 12.

VAR Syntax VAR(nunericl, nuneric2, numeric3,...)

Example VAR(2.9,4.5,5.0,4.3,3.8)

Description Returns the sample variance of the numeric values listed.
(Variance is ameasure of dispersion.) This function calculates
the variance using the non-biased or n—1 method. Thisfunction
requires at least two numeric values. In the example, the
function returns 0.635.

VARP Syntax VARP(nurericl, numeric2, numeric3,...)

Example VARP(2.9,4.5,5.0,4.3,3.8)

Description Returns the population variance of the numeric values listed.
This function cal culates the variance using the biased or n
method. This function requires at least two numeric values.

In the example, the function returns 0.508.
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Text Functions

EXACT

Syntax

EXACT(textl, text?2)

Example

EXACT(Text Entryl, “batch a”)

Description

Returns TRUE if t ext 1 exactly matchest ext 2, otherwise
returns FAL SE. Thisfunctionis case sensitive. Inthe example,
the function returns TRUE if the text result of Text Entry1
exactly matchesbat ch a (noticethat the entry inthisexample
isal lowercase).

FIND

Syntax

FIND(text1, text2, nuneric)

Example

FIND(“ON', "Reactor Ais ON', 1)

Description

Searchesfor t ext 1 withint ext 2 starting after nuneri c
characters, and returns the position of thefirst character where
the match begins. Thisfunction is case sensitive. The output of
thisfunctionisnumeric. It returns 0 if no matchisfound. Inthe
exampl e, the function searches the entire string for the word,
ON and returns 14, indicating the position of the first character
of the word. Also see SEARCH.

FIXED

Syntax

FI XED( nunericl, nuneric2)

Example

“The flow is” & FIXED(Pot 1, 2)

Description

Rounds the value of nuneri c1 to nureri c2 decimal places
and then convertsnuner i c1 to atext string. In the example, if
thevalue of Pot 1 equals123. 456, the FI XEDfunction returns
the text value 123. 46. Thus, the entire text string would read
The flow is 123.46.If nuneri c2 isnegative or omitted,
numer i c1 isrounded to the nearest whole number. For
example, FI XED( 123. 588) returns124. See also TEXT.

LEFT

Syntax

LEFT(text, numeric)

Example

LEFT(“Reactor Ais O\, 9)

Description

Retrievesthe specified number of charactersfrom the lefthand
end of t ext and outputsit as atext value. In the example, the
function returns React or A.
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LEN Syntax LEN(t ext)

Example LEN(“Reactor A is ON')

Description Returns the length of the text string (the number of characters
int ext ). In the example, the function returns the numeric
value 15.

LOWER Syntax LONER(t ext)

Example EXACT( LOVER( Text Entryl), “batch a”)

Description Convertst ext to all lower case. In the example, the LONER
function ensures that a match is found whether Text Entry1
content readsBat ch A, BATCH A, or batch A

MID Syntax M D(text, nurmericl, nuneric2)

Example M D(“Reactor Ais ON',9,7)

Description Retrievesnuner i c2 charactersfromt ext , beginning at
character nuneri c1. In the example, the function returns the
text valueA i s ON.

PROPER Syntax PROPER( t ext )

Example PROPER(“reactor Ais ON')

Description Capitalizes the first character of each word int ext . Inthe
example, the function returns the text value React or A
Is On.

REPLACE Syntax REPLACE(t ext1, nunericl, nuneric2, text2)

Example REPLACE(“Reactor Ais ON', 9, 1, “B")

Description Replaces nuner i ¢2 characters with t ext 2 beginning with
character nuneri clint ext 1. In the example, the function
returns the text value React or B is ON.

REPT Syntax REPT(text, numeric)

Example REPT(“ Lookout Di rect”, Pot1)

Description Repeatst ext nuneri c times. Inthe example, if the value
of Pot 1 is 8, the function returns the text value,

Lookout Di rect LookoutDirect LookoutDirect
Lookout Di rect Lookout Direct LookoutDirect
Lookout Di rect LookoutDirect.
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RIGHT

Syntax

Rl GHT(text, nuneric)

Example

Rl GHT(“Reactor Ais ON', 7)

Description

Retrieves the specified number of characters from the
righthand end of t ext and outputs it as atext value. In the
example, the function returnsthe text value A i s ON.

SEARCH

Syntax

SEARCH(text 1, text2, nuneric)

Example

SEARCH(“on”, "Reactor Ais ON', 1)

Description

Findst ext 1 within t ext 2 beginning at numer i ¢ character,
and returns the position of the first character where the match
begins. This function is not case sensitive. The output is
numeric. It returns 0 if no match isfound. In the example, the
function searches the entire string for theword ON, on, On,
or oNand returns 14, indicating the position of the first
character of the word. Refer also to FIND.

TEXT

Syntax

TEXT(numeric, text)

Example

TEXT(Pot 1, “0.00")

Description

Included for compatibility with early versions of

L ookoutDirect. With polymorphic data, this function becomes
unnecessary. Like FI XED, the TEXT function converts

nuneri ¢ toatextual value. WhileFl XEDallowsyou to specify
the number of decimal points, TEXT allows you specify a
desired numeric format in the text parameter. If Pot 1 equals
12.3456, the function would return the textual value 12. 35.
See Numeric Formats in Chapter 5, Developer Tour, in your
Getting Started with LookoutDirect manual. See also FIXED.

TRIM

Syntax

TR M t ext)

Example

TRI M “ React or A is ON)

Description

Trims multiple spaces from between words. In the example,
there are multiple spaces on either side of theword, A. This
function returnsReact or A i's ON, eliminating all repeated
spaces.
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UPPER

Syntax UPPER(t ext)
Example UPPER(t ext)
Description Convertst ext to al capital letters (upper case). In the

example, the UPPER function ensures that a match is found
whether Text Ent r y1 content reads Bat ch A, BATCH A, or
batch A

Trigonometric Functions

ACOS

Syntax

ACOS( nuneri c)

Example

ACOS( Pot 1)

Description

Returns the arccosine of nuner i c (that is, it returnsthe angle
of the cosine you specify asnuneri c). Numer i ¢ must range
between —1 and 1. The result is output in radians and ranges
fromOto 1. Intheexample, if Pot 1 = 0.5, thefunction returns
1.0472 radians (60 degrees). You can express the arccosinein
degrees by multiplying the result by 180/t

ASIN

Syntax

ASI N(nureri c)

Example

ASI N( Pot 1)

Description

Returnsthe arcsine of nuneri ¢ (that is, it returns the angle of
the sine you specify asnumer i c). numer i ¢ isthe sine of the

angle and must range between—1 and 1. Theresulting valueis
given in radians and ranges from —1v2 to 172. In the example,

if Pot 1 = -1, the function returns —1.5708.

ATAN

Syntax

ATAN( nuneri c)

Example

ATAN( Pot 1)

Description

Returnsthe arctangent of nurrer i ¢ (that is, it returnsthe angle
of the tangent that you specify asnurer i c). The resulting
valueis given in radians and ranges from —1v2 to 102. In the
example, if Pot 1 =180, the function returns 1.56524 radians
(about 90 degrees).
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ATAN2 Syntax ATAN2( nuneri cX, nunericY)

Example ATAN2( 5, 5)

Description Returns the arctangent of the specified x- and y-coordinates
(that is, it returns the angle of aline extending from the origin
(0,0) to a point specified by the nuneri cX, nuneri cY
coordinate pair that you specify). The resulting valueis given
in radiansand ranges from greater than—tto 1t Inthe example,
the function returns 0.785398 radians (45 degrees).

COSs Syntax COS( nuneri c)

Example COS( Pot 1)

Description Returnsthe cosine of numer i ¢ wherenuneri c istheanglein
radians. In the example, if Pot 1 = 1.047, the function returns
0.500171. You convert degrees to radians by multiplying
by 17180.

SIN Syntax SI N(nuneri c)

Example SI N( Pot 1)

Description Returnsthe sine of nunmer i ¢ wherenuneri c istheanglein
radians. Intheexample, if Pot 1 = 3.14159, thefunctionreturns
1.2246E-16 (effectively zero). You convert degreesto radians
by multiplying by 17180.

TAN Syntax TAN( nuneri c)

Example TAN( Pot 1*PI () / 180)

Description Returns the tangent of nunmer i ¢ where nuneri ¢ istheangle
in radians. In the example, the value of Pot 1 is45, butitisin
degrees, not radians. Convert it to radians by multiplying it by
17180. In this example, the function returns 1.
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Date/Time Functions

NOW Syntax NOW( | ogi cal )
Example NOW $Keyboar d. F1)
Description Returns a numeric value representing the current system date

and time when any signal within the parentheses changes. The
result isafloating point number in which theinteger represents
the date and the fraction represents the time of day. In the
example, when you press the function key <F1>, the date and
time are output as asingle number, like 34738.3. If you change
the Numeric For mat of the number tonm? dd/ yy hh: nm ss,
the same number would be shown as02/ 08/ 95 07: 49: 02.

TODAY Syntax TODAY( | ogi cal )
Example TODAY( $Keyboar d. F1)
Description Returns a numeric value representing the current system date

when any signal within the parentheses changes. Theresult is
an integer that represents the number of days that have passed
since Jan. 1, 1900. Inthe example, when you pressthefunction
key F1, the dateisoutput asasingle number, such as34738. If
you change the Numeric Format of the number to i dd/ yy,
the same number would be shown as 02/ 08/ 95.

E Note If youwant to display the current time only, subtract the TODAY function from the NOW
function.

Example: NON $Keyboar d. F1) — TODAY( $Keyboar d. F1)

Inthisexample, if you want the result to update itself every second, replace $Keyboar d. F1
with a one second pulse timer.

Quiality Functions

L ookoutDirect monitors data quality and informs you if the data quality has
gone bad. When you display data on a control panel directly through an
expression, or when an object with a displayable element is connected to
some other object and receives bad data, the quality problem isindicated by
ared X that LookoutDirect superimposes over the display.

Some data members might not be displayed or may not connect to an object
on some particular panel, but you may still need to monitor the quality of that
data. You can use the qgood and gbad functions for a quick check of quality.

© Automationdirect.com 1-31 Developer’s Manual



Chapter 1 Expressions

Also, although ared X tells you there is adata quality problem, you might
need more specific information about what has actually gone wrong with the
data. You can usethe gt ext function to report the specifics of what has gone

wrong.
qtext Syntax gt ext (expression, [delinmter])
Example gt ext ( nodbus. 40001, "AND')
Description Returns a text string specifying what elements of data quality
have gone bad.
ggood Syntax ggood( expr essi on)
Example qgood( modbus. 40001)
Description Returns TRUE while the expression is good.
gbad Syntax gbad( expr essi on)
Example gbad( modbus. 40001)
Description Returns TRUE while the expression is bad.
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This chapter describes how to add static and dynamic graphics to a control
panel and how to create and use custom graphics.

Any visibleitem on a LookoutDirect control panel is agraphic. All graphics
are either static or dynamic. Satic graphics never change state, but dynamic
graphics change state to represent process variations. LookoutDirect provides
an extensive graphics library. These graphics range from switches,
potentiometers, and pushbuttons to bar graphs, valves, tanks, pumps, plates,
insets, scales, and more. However, there might be times when the standard

L ookoutDirect graphics do not exactly fit your needs. You can use any other
drawing software to create your own custom graphics.

@ Note Consider screen resolution when creating display panels (VGA versus Super VGA).
The same panel appears differently on computers using different resolution display drivers.
Read about screen resol utions in the description of Panel objectsin the online help or the
online PDF LookoutDirect Object Reference Manual before you design your panels.

Setting Snap to Grid

Y ou can activate the snap to grid feature in LookoutDirect by selecting
Edit»Snap togrid. Thisfeaturealigns objectsyou arepositioningtoagrid on
the LookoutDirect panel.

You can adjust thisgrid by selecting Edit»Options. The Edit Optionsdialog
box appears.

Edit Options E
Snap to grid settings:
Grid gize: pixels

v Showagid ———

Color: Ilnvert background 'l

()8 I Cancel |
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Use this dialog box to set the distance (in pixels) between grid points, show
or hide the grid, and select different color options for the grid display.

Static Graphics

Static graphics never change state. They exist on a control panel much the
same way a picture hangs on your wall, never changing or moving. Static
graphics range from text labels, plates, insets, and scales to complex
schematic overviews and scanned photographic images.

Displaying Text, Plates, Insets, Rectangles, and Lines

Effective use of text, plates, and insets make control panelsintuitive and easy
to use. The example below demonstrates how plates and insets organize
information about two pumps.

- Raw Water Pumps

Plate

Inset

To create static text, plates, insets, rectangles, or linesin LookoutDirect,
select I nsert»Text/platefinset. The Insert text/plate/inset dialog
box appears.
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Tent || il
Text CIDHI—.I—I—..I— Background style Frame style
| € Pl © Black
.......I__ ™ Inset " hite

Background caolor

" Rectangle * Mone
I_I:l.l_l_..l_ :‘:. & Transparent
EFEREEE™

 Justify left & Justify centered © Justify right

Cancel |

Fart... | 16 pt Arial Bold

If you want to create arectangle, line, plate, or inset, leave the Text field
blank and choose a Background style. The preview window displays the
element asit appears on a control panel.

To create avertica or horizontal line, choose Rectangle. After clicking

on OK, size the rectangle to the desired length, and reduce the width to the
thicknessyou want your lineto be. If you need the rectangle an exact size, use
the yellow status bar, which indicates dimensions.

@ Note LookoutDirect usescolor gridsin many dial og boxes. The grids make sel ecting colors
quick and visually helpful. However, they might look slightly different from computer to

computer.

© Automationdirect.com

Some computer display adapters can display only 16 solid colors on the
screen. The standard VGA adapter in conjunction with the Windows VGA
driver supports only 16 colors directly. Windows uses a technique called
dithering to simulate the display of colors not directly supported as solid
colors. For example, LookoutDirect might display orange as an alternating
pixel pattern of red and yellow bits on the screen.

Some aobjectsin LookoutDirect require solid colors, so if you specify a
dithered color, LookoutDirect uses the nearest solid color instead. For
example, a Trend object requires a solid color for its background and solid
colorsfor thetrend lines. Furthermore, L ookoutDirect alwaysdisplaystext in
asolid color. If you specify pastel green for atrend line color, you might get
yellow instead. Bar graphs and control panel backgrounds can display
dithered colors.
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5

Graphics

Note Somedisplay adapters support 256 or even 16 million colorson the screen at onetime.
Even though LookoutDirect allows you to specify only 28 colors, LookoutDirect displays
custom graphic files on control panels using all available colors.

Displaying Static Custom Graphics

5

Developer’s Manual

L ookoutDirect supports two graphical file types—Windows
Device-Independent Bitmap (. BMP) and Windows Metafile (. WWF).

To display static bitmap and metafile graphic files on a control panel, select
the I nsert»Graphic command. The Select graphic dialog box appears.

Select graphic B
4 ..... D4L.wmf b\\\\\\\\\\\\\\\\\\ \ :
T Prop04R.wf n$x \\ \\\ \\

3 PrpO04R g wmf

5 PropO04R . wmf \\\\\ \\\\\\\\\\\\\
el T m——
e \ . .\\\\\\\\\\\\\\\
A Prp05F g.wmf \

s PrpOSRr wmf
s PrpOEL. wmnf
s PrpOELg.wmf
i PrpOELr vk
A PrpOER. wmf
s PrpOERr wmf
g Prp07L. wmf
s Prp07Lg. wmf
A PrpO7Lr vk
A Prp07R. wmf
A Prp07R g.wmf
PropO7Rrwmf

: Prp0aL. wmf Tiransparent pirel:
a3 PropO8Lr. wnf
# IU i ID
3 PrpO8H . wmf u

C ETE?ST: ‘.T.T.fr LI ak. I Cancel | Help |

Pumps

From the Select graphic dialog box, you can scroll through various
directories containing a variety of graphic files. The list box includes all
bitmaps and metafiles located in the GRAPHI CS subdirectory under the
root LOOKOQUTDI RECT directory. Asyou select each category, you see
thumbnail sketches displayed in the preview window to the right of the list
box. Because graphics might stretch or shrink to fit in the preview window,
they might not appear exactly asthey do on a control panel.

Note If you know the name of the file, type the first |etter of the filename. The list box
automatically scrollsto the first file beginning with that Ietter.

If you choose a bitmap (. BMP) file, you can use the Transparent pixel
datafieldsto specify which color pixelsin that graphic you want to be
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transparent in LookoutDirect. Imaginethe viewing areaasan X-Y coordinate
planewith (0,0) being thetop | eft corner of the graphic (not theentireviewing
area). You can enter any X and Y coordinates, and the corresponding pixels

become transparent, as do all other pixelsthat color. The Transpar ent pixel

fields do not have any default values. If you leavethe X and Y fields blank,

no pixels become transparent.

Select graphic E

11 Arrows
I_1 Conveyor
I_1] Demo
|_1 Hoppers
I_1 Indicatr

..... 5
Crl_LIC. varnf
Cirl_PIC.wrnf
Crl_TIC. wrnf
Cial.brp
Diall.wamnf

-

g L\
\\

5¥ Inline v i:&
e e

canE

ProbeU.wmf

7] Misc —  Meters

-1 Mizers Tiransparent pirel:

oy Ui

I_1 Pumps

1771 Cuitehas LI ’TI Cancel | Help |

You can use amulticolor bitmap asatype of mask. For thisto work, some part
of the bitmap (usually the interior) must be transparent and the rest of the
graphi c opague—masking the underlying part of the control panel. Inthe case
of the interface selected above (the second from the left in the second row),
the pixels to be made transparent are gray. You can insert another

L ookoutDirect element, such as a bar graph, to furnish a convenient visual
warning, such asarising color level.

You could guessthe X,Y coordinates of any grey pixel onthegraphic. It helps
to know that the center of the graphicis (-1,-1) . In the example above,
(-1,-1) isablack pixel; to select agray pixel, you would haveto offset your
choiceto (-1,0) . Because thisisagray pixel, all other gray pixels become
transparent when inserted on a control panel.

@ Note Windows metafiles are normally easier to use and manipulate than bitmap
images. Unlike bitmaps, metafiles can beresized in LookoutDirect. Because of their inherent
structure, you can also use metafil es as masks without specifying transparent pixels. Had the
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example above used a. WWF graphic, the areain gray would have appeared in the
LookoutDirect window as a crosshatched area

Dynamic Graphics

Many process control panels require some type of animation, such asapump
changing colors to represent on and off. Table 2-1 lists the LookoutDirect
elements that use animation or change states.

Table2-1. Toolsfor Displaying Dynamic Graphics

L ookoutDirect
Component

Description

Animator object
class

An Animator object provides full graphical animation including horizontal
and vertical motion, dynamic resizing and visibility, dynamic sequencing,
and color changing.

Multistate object
class

A Multistate object displays up to six different custom graphics based
on advanced if-then-else logic.

Pipe object class

A Pipe object makes arectangle or line (of any dimension) change colors or
blink, based on advanced if-then-else logic.

DialGauge object
class

A DiaGauge object displays a numeric signal as a sweeping needle on an
analog gauge or dial.

Gauge object A Gauge object makes a numeric expression (digital number or barchart)

class change colors or blink based on advanced logic.

Spinner object A Spinner object isasmall rotating disk. It can be turned on and off with a

class logical signal, and its rotation speed and direction are controlled by a
numeric value.

Switch object A Switch object can represent its two positions using standard switch

class symbols or custom graphics.

Pushbutton A Pushbutton object looks like a button that changes when depressed, but

object class you can also makeit transparent. You might use transparent pushbuttons over

custom graphics.

Pot object class

A Pot object can be displayed as a knob, vertical slider, horizontal dlider,
increment and decrement buttons, or adigital number.

Logica expression

When you create an expression that resultsin alogical value, you can
represent that value using standard lights, text, or custom graphics.

Developer’s Manual
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Table 2-1. Toolsfor Displaying Dynamic Graphics (Continued)

L ookoutDirect
Component Description
Numeric When you create an expression that results in a numeric value, you can
expression represent that value using a digital number or avertical or horizontal bar
chart.
Text expression When you create an expression that resultsin atext value, you can represent
that value using any style and size font loaded on your computer.

For information on aspecific object class, refer to theonlinehelp or the online
PDF LookoutDirect Object Reference Manual. For information on
expressions, refer to Chapter 1, Expressions.

Displaying Dynamic Logical Signals

Logical expressions and Switch objects are two commonly used graphical
animation tools. Y ou can display the signal a Switch object generatesin a
variety of ways.

 Control Panel

Switch ON

 Control Panel

Switch OFF

The Switch is shown in the On and Off positions. The graphics on the right

side of the control panel show threeways of graphically displaying thelogical
signal generated by the Switch. The graphics representing the Switch signal
areexpressions of the (i npl i cit) value of the switch, created through the
I nsert»Expression menu command.
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To create a Switch object, first choose the logical signal that you want to
represent with dynamic graphics (for example, alogical input from a PLC).
Then, select an object to display the logical signal. For this example, use a
Switch to simulate a contact from a motor starter relay.

Create a Switch and call it PunpSwi t ch. After you define the Switch
parameters, LookoutDirect presentsthe display parameters dial og box for the
Switch object (as shown in the following figure). You can chooseto represent
PunpSwi t ch with one of the standard graphics, or you can use custom
graphics. For this example, select a standard graphic and click on OK.

Dizplay switch: PumpSwitch E

N

e #
SR S

N

On

— Custom

Off

Cancel |

To insert an expression representing the signal generated by the Switch
object, use the I nser t»Expr ession command and select PunpSwi t ch,
or drag and drop the signal from the L ookoutDirect Object Explorer.
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Insert expression E

I\\. \Demonstrations\PumpSwitch

Dizplay Type: Ilogical 'l Path Mode: IEomputerHeIative j
— Signals:
Paste | 4 AD emongtrationssPumpS witch
Demanstrations j Contents:
-4 $alam EEE T
ity Panell B8 value

Switch logical

QK I Eancell Help |

When you click on OK, the Display logical signal dialog box appears. From

the Display logical signal dialog box, select display characteristics for a
logical signal expression.

Display logical signal

—{ Standard —— § 3
N\

® © @ X\\§\

On Off

—{* Custom

oK I Cancel |

Click on the Custom selection, and then on the On and Off list boxes,
scrolling through the choices until you find the appropriate graphic. Your On

and Off graphic selections appear as thumbnail sketches in the two preview
windows to confirm and verify your selection.
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Click on OK and test your example by flipping the switch. The graphics
should change according to your selectionsin the On and Off preview
windows. To customize your switch, experiment with the Text selection
in the Display logical signal dialog box.

Use this same basic method to display any dynamic signal on acontrol panel.
If you want to represent more than two conditionswith dynamic graphics, use
aMultistate object. Similarly, you can use a Pipe object to make aline or
rectangle dynamically change colors and blink.

Displaying Dynamic Numeric Signals

Developer’s Manual

Y ou can use a Pot object to display dynamic numeric signals. The following
illustration shows the Pot as a dlider, adigital entry, and increment and
decrement buttons—all are graphical representations of the same Pot object.

Slider
Bar Graph Display
Digital Entry
Increment Decrement

To useaPot object todisplay asignal, first choosethe numeric signal that you
want to represent with dynamic graphics, such asan analog input fromaPLC.
Then, select an object to graphically display the dynamic numeric signal. For
this example, create a Pot object and name it PunpSpeed. After you define
the Pot parameters, adisplay parametersdialog box appears. In thisexample,
the dialog box is named I nsert: Potl. You can choose to represent the Pot
with any of the standard graphics.
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Insert: Potl | ]

wertical slider

Cancel |

Use the I nsert»Expression command (or click and drag) and select

PunpSpeed toinsert an expression that representsthe signal generated by the
Pot object.

When you click on OK, the Display numeric signal dialog box appears.
From this dialog box, select the display characteristics for a numeric signal
expression.

If you choose Digital display style, you can use the Font button to select the
desired font style and size. You can also specify aNumeric format for the
value. For more information on numeric formats, refer to the LookoutDirect
Getting Sarted Guide, Chapter 3, Getting Started with LookoutDirect

Ear I:Dllil—.l—l—..l— Background style— — Frame style——
EEEEEEET T P €, ek
% |nzet = yihite

Background caolor

" Rectangle & MNone
I_D.I_I_..I_ :':. " Transparent
EFEREEE™

Miri {1 left % Centered ) Flight rUisplay Elle—
inirmLr I'I " Digtal
b aximum |3 o Bar [up)

™ Bar [down]
Murneric farmat ™ Bar [right]
IGeneraI j " Bar[laft)

ot |1Dpt.&riaIBnld Ok I Eancell

Click on OK and test your example by adjusting the Pot. The graphics should
change according to your selections.

If you want to represent the numeric signal with moving custom graphics, use
the Animator object class.
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Displaying Dynamic Text Signals
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Y ou can display dynamic text messages on a control panel with text
expressions. You can easily display up to two separate text messages using
logical signals, but there are times when you need to display three or more
separate text messages in a single statement. If you have more than two
separate messages, a numeric signal might determine which message

to display.

To graphically display adynamic text signal, first choose the numeric signal
that you want to use to control which messageisdisplayed, perhaps an analog
input from a PLC. Then, select a graphical object to display that signal. This
exampl e uses a Pot object.

Create aPot object and call it Pot 1. Define the Pot minimum, maximum, and
resolution parameters as 1, 4, and 1 respectively. Select the

I nsert»Expression command and enter the following expression in the
dialog box that appears.

TCHOOSE( Pot 1, “Do you recall”, “Those roadside signs”,
“That used to pronote”, “Burnma Shave”.

See Chapter 1, Expressions, for information on the TCHOOSE function.

Ingert expression [ X]
|TEHDDSE [Patl, "Do yourecal” . "Thaose roadzide sighs” . "That uzed ta promote’ . "Burma Shave' |
Dizplay Tyupe: {0 hd Path Made: IHeIative j
— Signals:
Paste | Fotl
IE paraikoz. dy.natinst. com j Contents:
4% $eyboard [ mplicit]
iy $System b3 value
E|-- Dermonstrations
[y $alamn
{;@- Dema_Fanel 1
@ Patl
Pat FILIMIETIC
0k I Cancel Help
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Whenyouclick on OK, the Display text signal dialog box appears. Fromthis
dialog box, select display characteristics for atext signal expression. Use
Plate as your background style.

Text color Back d sl A il
ackground style 1ame style

.E;=;;==IE || F Pl " Black
 nset € White

Background color

 Rectangle " None
I_D.I_I_..I_ :':_ € Transparent
I L (o (] [

€ Justify left & Justify centered £ Justify right

Ok I
119_21” Cancel |

Font.. | 10 pt &rial Bold

Click on OK and test your example by adjusting the Pot. The text should
change according to your expression.

Finding a Lost Graphics File

L ookoutDirect uses a standard missing graphics bitmap to mark alocation on
apanel where agraphic should be present but cannot be found in the location
L ookoutDirect expects. The status bar at the bottom of the L ookoutDirect
screen displays the path and filename of the missing graphic.

Right-clicking on the missing graphic bitmap displays a standard screen that
also tells you the name of the missing graphics file and the previous path.

To restore the look of your panel, either put a new copy of the graphic in the
location in which LookoutDirect expectsto find it, or delete the missing
graphic bitmap and place a new copy of the graphic from its current location.
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Creating Custom Graphics

There might be times when none of the LookoutDirect standard graphics
exactly fits your needs. Y ou can use any drawing softwareto create your own
custom graphics. LookoutDirect supports both Windows
Device-Independent Bitmaps (. BMP) and Windows Metafiles (. WWF).

After you create a custom graphic file, copy it to the GRAPHI CS subdirectory
of your choicein your LookoutDirect root directory. Because LookoutDirect
can use only graphicslocated in the GRAPHI CS directory and subdirectories,
keep all standard and custom graphics in the GRAPHI CS subdirectories.

L ookoutDirect can access your custom graphic file any number of timesin
the same or different process files from the GRAPHI CS subdirectories.

Creating Custom Graphics Example

Developer’s Manual

This section describes how to create custom graphics for usein

LookoutDir ect. This example sketches out the creation of an elevated tank
graphic you can use to show water level in areal tank. You export that tank
graphic to LookoutDirect, implement the display in LookoutDirect, and test
it. The example might only parallel what you would haveto do with your own
graphicscreation program, but should serve asanillustration of theimportant
points.

If you have not already mastered using a drawing program, you should allow
yourself timeto become accustomed to using the drawing application of your
choice. Theillustration below is from athird-party drawing application.

Creating the Graphic

1. Draw half of the tank.

2. Copy thetank half and mirror the image to create the other half.
3. Connect and refine the halves to create an enclosed tank object.
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4. Refineyour image until it looks the way you want.

5. Draw arectangle around thetank and connect both the rectangle and tank
into a single object.

6. To match the background color of the mask to the control panel, select
the abject group and click on the gray color bar selection.

7. Selectinvisiblefor theline style.
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Save or Export the Graphic and Place in LookoutDirect

1

2.

Save or export your new graphic from the drawing program as a
Windows Metafile ((WWF) in the directory

C: \ LOOKOUT\ GRAPHI CS\ TANKS and name your new graphic
ELEVTANK. WVF.

Export.

Testing the Graphic in LookoutDirect

1

2.
3.
4

Launch LookoutDirect.
Create a Pot object using the Obj ect»Cr eate command.
Select | nser t»Expr ession, choose the Pot object, and click on OK.

In the Display numeric signal dialog box, select Bar (up) for the
Display style, Rectangle for the Background Style, and click on OK.

Use the I nser t»Graphic command to insert your new graphic,
ELEVTANK. WWF, over the bar graph.

Position the graphic over the bar graph and stretch it to size.

Toggle out of edit mode and test your example by moving the slider up
and down.
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Graphic File Types

Bitmaps

Metafiles

L ookoutDirect accepts both Windows Device-lndependent Bitmaps (. BMP)
and Windows Metafiles (. WF).

Bitmaps are raster files, made up of differently colored pixels. Because each
pixel inthe bitmap takes up one pixel onthe screen, bitmap images are always
rectangular and never resizable. Y ou can display raster images on control
panels that are not rectangular in LookoutDirect by using transparent pixels
for the parts of the rectangle you do not want to show.

Bitmap filestypically have a. BMP file extension. The Paint program that
comes with Windows can read . PCX bitmap files (another very common
bitmap format) and convert those files to Windows bitmaps.

Metafiles are vector files, consisting of coordinates that are connected by
lines and curves, aswell as area-fill commands. A vector file can consist
solely of two sets of coordinates connected by aline or a complex set of
colored areafills and colored lines and curves to create line art images.
Metafile images are not necessarily rectangular.

Because metafiles contain a set of coordinates, they can be resized and
stretched to any size or aspect ratio. Microsoft does not add informationin the
basic metafile file format for metefile sizeinformation. The Aldus
Corporation (authors of PageM aker) created a metafile header that contains
metafile size information. Most software packages that generate metafiles
also add this header information. Without the header, LookoutDirect cannot
maintain the correct aspect ratio (width to height ratio) for ametefile. To
determine if a metafile has this information, resize the graphic on a control
panel while holding down <Ctrl>. If aspect information is available,

L ookoutDirect does not stretch the metafile drawing out of proportion.

Bitmaps or Metafiles?

Developer’s Manual

Which format is better: bitmap or metafile? Both have strengths and
weaknesses. You might want to use a combination of metafiles and bitmaps.
Bitmaps effectively handle large background schematics or system
overviews, and metafileswork well for individual pumps, valves, lamps, and
other miscellaneous graphics.
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Bitmaps usually display faster than metafiles. In fact, a complex drawing
rendered as a bitmap can display 100 times faster than the corresponding
metafile. If you want to display scanned photographic quality images with
hundreds of colors, use bitmaps.

Metafiles are resizable—you can stretch them to any size or aspect ratio.
Metafiles are typically smaller than bitmap files, so they take up less disk
space and consume less memory than bitmap files. You can use one file that
contains a metafile drawing of a pump to display several pumps of various
sizes on the screen. With most drawing programs, you can save your line art
images as metafiles. You can also copy the image on screen to the Windows
clipboard and paste it into a paint program for bitmap conversion.

Memory Considerations

© Automationdirect.com

L ookoutDirect loads each graphic into computer memory the first timeit is
displayed. The image remainsin memory until LookoutDirect or another
application needs more memory than is available. When more memory is
needed, the graphic is discarded from memory and reloaded from disk the
next timeit is displayed, so that you can display more bitmaps and metafiles
on the screen than can be held in memory at one time.

If you are running Windowsin enhanced mode on a 386 or 486 computer, you
have virtual memory. Windows uses virtual memory to swap memory images
between RAM and disk, giving applicationsthe appearance of more memory.
If available memory becomes low and Windows must use virtual memory to
handl e applications and data between disk and memory, you might notice a
slower application speed. For more information on virtual memory, refer to
your Windows user guide. If your computer disk drive light flashes every
time you pull up anew control panel in LookoutDirect, consider purchasing
more RAM.
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Serial Port Communication Service

This chapter describes serial communications and describes how to define
settings for three different serial connections: hardwired, radio (RTS/CTYS),
and dial-up.

Introduction to Driver Objects

© Automationdirect.com

Certain object classes represent and communi cate with external physical
devices such as PLCs, RTUs, and controllers. A few examplesinclude
Modbus, Tiway, AB_PLC5, and Optomux. We use the generic term driver to
refer to thesetypes of object classes. Thefunctionality built into driver objects
enables them to communicate with the physical devices that they represent.
L ookoutDirect communicateswith the outside world primarily through driver
objects.

Intraditional systems, driversare separate applicationsthat runindependently
of the operator interface. Driver programs compete for CPU time with
applications such as database managers, HMIs, and historical dataloggers,
necessitating multitasking and increased CPU power. In contrast,
LookoutDirect drivers are not separate applications. LookoutDirect driver
objects work as any other object in the L ookoutDirect event-driven
environment, except that they communicate with external devices.

With traditional systems, you assign a particular driver to a specific serial
port. In such configurations, multiple drivers cannot share asingle serial port.
L ookoutDirect does not associate baud rate, data bits, parity, or stop bits
with a particular serial port. In thisway, drivers that implement different
protocols and baud rates can use the same port and the same modem or radio
frequency.

This capability allows you to mix and match RTUs, PLCs, and other devices
over asingle radio frequency without communication conflicts or special
hardware. For example, you can use a single two-way radio connected to a
serial port to communicate with several different brands of RTUs out in the
field, each one using a different protocol. You can have seventy-five remote
PL Cs share a set of five dial-up modems.
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All thisispossible because of the L ookoutDirect port communication service.
Objects use the communication service, an environment service, to gain
access to serial portsin an orderly and timely fashion.

@ Note Some LookoutDirect driver objects communicate with physical devices through
dedicated hardware. These driver objects do not use serial portsbut instead rely on their own
proprietary network cards to communicate with the outside world. A few examplesinclude
Modbus Plus (SA85 card), DataHighway (KT card), and DeltaTau (PMAC card). You do not
need to configure serial ports for these objects classes. Refer to the appropriate object class
documentation in you online help or in the PDF L ookoutDirect Object Reference Manual to
verify if aparticular object class uses a serial port.

Understanding the Communication Service

The LookoutDirect serial communication service allocates serial port usage
between driver objects. At the frequency of the object Poll Rate, adriver
object notifiesthe communication service that it needsto use aspecific serial
port to poll adevice. If the requested serial port is not in use, LookoutDirect
allocates the serial port to the driver object. When the driver object takes
control of the serial port, it defines port communication parameters such as
baud rate and protocol and pollsits device. When palling is complete, the
driver object releases the port so the communication service can allocate it to
other driver objects.

You can uniquely configure each serial port for hardwired, radio, or dial-up
communications through the Serial Port Settings dialog box. Refer to the
Defining Serial Port Settings section for more detailed information.

@ Note You must define serial port communication settings on every copy of LookoutDirect.
If you have more than one instance of LookoutDirect running on the same computer, each
instance must use a different serial port.

Because multiple LookoutDirect applications cannot share the same serial port, if itis
necessary for two processes to access the same serial port, they need to be run in the same
L ookoutDirect application. If you are designing a system with multiple server processfiles,
and those server files all accessthe same serial port on asingle computer, they need to berun
in the same L ookoutDirect application.
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Defining Serial Port Settings

This section walks you through the steps to configure serial port settings for
hardwired, radio, and dial-up communications.

1. From the LookoutDirect menu bar, select Options»Serial Ports. The
Serial Port Settings dialog box appears.

Sernal Port Settings E

Serialport:lEDM‘I vl Receive gap: |2D

— Serial connection bytes

. ;
HardW|Ered ElGIdelay off: IU

o
(575 birne s |1 oo

MEELS:

— Dial-up setting:
Dialing prefix: IAT><4MVEDT

Retries:

|3
W ait for connection: IBD seconds
|2

seconds

Pause between calls:

Alarm priority: I‘I
Defaultsl Acceptl Guit | Help |

2. Inthe Serial port datafield, select the communication port you are
defining.

3. Definethe serial port parameters for the appropriate communication
port. The rest of this section contains complete descriptions of the
parameters.

Click on Accept to save the parameter changes for the seria port.
5. Click on Quit to exit the dialog box.

Selecting the Serial Port

Use the Serial port field to select the communication port you are defining.
Microsoft Windows supports up to nine serial ports; however, most
computers support only two serial ports without additional hardware.

Setting Receive Gap

The Receive gap setting is available for all serial connection types.

This number specifiesthe number of empty bytes (or amount of time) adriver
receives from a controller before the driver recognizes the end of a message
frame and asks for another message. Normally you should leave this at the
default setting of 5. However, if you are experiencing garbled communication
alarms, you might try increasing this number to allow more dead time before
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LookoutDirect decides it has received a complete message. For example,
with aslow baud rate of 1200, you might have to increase the Receive gap
setting to approximately 30.

Selecting the Serial Connection

Developer’s Manual

Hardwired Settings

Hardwired serial connections require no hardware handshaking for line
control. Use this setting for all serial communication types except dia-up
telephone and remote radio transceivers. Y ou should also use this setting
when directly connecting L ookoutDirect to the master repeater on aradio
system or through aleased-line modem. Because a master repeater is a
full-duplex device that does not require keying and unkeying of the
frequency, it actsmuch like aphysically hardwired network. Other hardwired
connection typesinclude RS-232, RS-422, RS-485, and | eased telephone
lines.

RTS/CTS Handshaking Settings

RTS/CTSisaloca hardware handshaking mechanism between the local
computer and the local communication device. Use the Radio (RTS/CTYS)
seria connection when you connect the serial port to adevice that requires
RTS/CTS hardware handshaking, such as aradio transceiver that must be
keyed up during data transmission and unkeyed during data reception. Other
hal f-duplex communi cation media, such as RS-485, might require RTS/CTS
hardware handshaking. Although the RTS/CTS scheme worksidentically for
other RTS/CTS communication schemes, this example assumes that you are
communicating through radio.

When you select RTS/CTS hardware handshaking, LookoutDirect controls
the RTS, or request-to-send pin, and monitorsthe CTS, or clear-to-send pin,
during data transmission (pins 4 and 5 on a 25-pin RS-232 connector).
Therefore, you must have at least the RTS pin (pin 4) wired straight through
on your RS-232 cable. The CTS pin (pin 5) is optional.

L ookoutDirect initiates a serial transmission on an RTS/CTS port by first
asserting RTS to key the radio. L ookoutDirect then begins monitoring the
state of the CTS pin. When the radio transmitter is fully keyed and ready to
transmit, the radio asserts CTS and L ookoutDirect immediately begins data
transmission. If the radio does not assert CTSwithin the CT Stimeout setting
(default is 100 ms), LookoutDirect assumes the radio isready to transmit and
transmits anyway.
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The CT Stimeout setting isthe maximum amount of timethat LookoutDirect
waits after asserting RTS for CTS before transmitting. Most radios typically
take between 10 and 80 milliseconds to key up. Consult your radio
specifications and DIP switch settings to determine the key-up delay on your
radio.

If your radio can assert CTS when it is ready to transmit, add about

50 milliseconds to the radio key-up delay specification and use this total
value for the CTS timeout. If your radio does not assert CTS, you should
begin by adding about 20 milliseconds to your radio key-up time. Then,
increasethisvaluein 10 millisecond increments until the remote radio begins
to correctly receive the first bytes of the message.

Some radios might assert CTS before they are actually ready to transmit. In
this case, disconnect the CTS line (pin 5 on a 25-pin RS-232 connector) and
set the CTStimeout to a value high enough to let the radio fully key before
transmission.

After it transmitsthelast byte of data, L ookoutDirect continuesto assert RTS,
keeping the radio keyed until the RT S delay off time period expires. You
should set this value to the default of zero milliseconds so that LookoutDirect
unkeys the radio as soon as possible to prepare to receive the response.

When unkeyed, most radios generate an audible squelch tail that the remote
device might decode as unexpected garbage bytes. Some remote devices
reject the entire message instead of just decoding the valid data and ignoring
the extra garbage bytes. In this case, keep the radio keyed for several
milliseconds using the RT S delay off setting. This time period delays the
squelchtail long enough for the remote deviceto recognizethe last dataframe
as valid before receiving garbage bytes caused by the squelch tail.

If you set the RTS delay off setting too high, the remote device begins
transmitting its response before the local radio is unkeyed, causing a
communication alarm in LookoutDirect.

Dial-Up Modem Settings

UsetheDial-up seria connectionwhen you useamodem in conjunction with
a switched telephone line (not leased line). Y ou can customize the dial-up
settings for your particular modem and phone line.

The default Dialing prefix settings are based on the Hayes Corporation
AT command set, which is an industry standard for data modems. The
following table explains the LookoutDirect default settings. For additional
commands, refer to your modem operation documentation.
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Table 3-1. Dialing Prefix

AT Attention code that must precede all commands

D Dial phone number with these modifiers: P for pulse; T for tone

En Loca echo mode: E for no echo

M Speaker on or off: Mfor speaker always off

Vn Verbal or numeric result codes: V for numeric result codes

Xn Result code and dialing options: X4 waits for dial tone before
dialing, and recognizes busy signal

When you use an external dial-up modem with LookoutDirect, the DTR line
in your cable between the modem and the computer must be wired straight
through. Thislineispin 20 on a25-pin RS-232 connector and pin 4 ona9-pin
connector. LookoutDirect uses the DTR line to command the modem to
disconnect (hang up) and return to the command mode.

Some factory modems are not configured to respond to the DTR line. After
L ookoutDirect first successfully dialsout to aremote modem and finishesthe
polling cycle, it dropsthe DTR line but the modem remains connected. If the
modem does not respond after several seconds of LookoutDirect attempting
toraiseand drop the DTR line, LookoutDirect generates an alarm stating that
the modem isnot responding. If you receive this alarm message, your modem
is not configured to monitor the DTR line.

The Hayes Corporation standard command for configuring the modem to
hang up and enter command mode upon loss of DTR is&D2. You can use
aterminal program to make this setting permanent on most modems by
entering the modem command AT&D2&Wito store the setting permanently

in nonvolatile modem memory. Or you can just add &D2 into the Dialing
prefix. The default Dialing prefix is ATX4MVEDT, so you might change it to
AT&D2X4WEDT.

Retries specifies the number of times L ookoutDirect dials the specified
phone number and attempts to connect to the modem at the other end of the
line. If LookoutDirect failsto connect after the specified Retries, it generates
an alarm and moves on to the next phone number in the polling queue (if a
queue has formed).

Wait for connection specifies the length of time LookoutDirect waitsto
receive a connect signal back from the modem it is calling. The time period
begins when L ookoutDirect first sends the local modem the dialing prefix
command. The time should be long enough for the local modem to receive a
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dial tone, dial the phone number, allow the remote modem to pick up theline,
and send back a connect message. If the specified timeis too short, your
system could be operating correctly but never make a connection.

Pause between callsisthelength of time LookoutDirect waits after hanging
up before it sends the local modem the next dialing prefix signal. If the
specified timeistoo brief, your system might not hang up the existing call but
still attempt to call the next number.

@ Note Your specific modems, radios, and local phone lines might operate faster or slower
than the default settings. You might need to use atrial-and-error approach to find the best
settings for your system.

Serial Port Hangup

Y ou can configure your serial port to use +++ATH hangup aswell asDTR
hangup.

Every serial port you have configured will have a configuration section inthe
LookoutDirect. | NI file under the port name, such as[ coviL] . Add the
following entry to the file to set your hangup mode:

DTR_Hangup=N

When N=1 (default), that port uses DTR hangup. When N=0, the port uses
+++ATH hangup.

Serial Port Diagnostics
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Y ou can create serial port diagnostic filesto help solve serial port problems.
Open the LookoutDirect. | NI file (located in your LookoutDirect directory)
with atext processor. Every seria port you have configured has a
configuration section in this file under the port name, such as[COM1]. Add
the following entry to thefile to create a diagnostic file

Di agnosti cfil e=N:\conpl et epat h\fil enane

where Nisthedriveletter, followed by the compl ete path to thefile (including
thefile name) you want to hold your diagnostic information. After editing the
Lookout . I NI file, reload your LookoutDirect processfile to force
LookoutDirect to reread the . I NI file.
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With LookoutDirect, you can monitor and control your process from any
workstation (node) on the network.

LookoutDirect is designed to make networking easy. When you want to

display an expression or make a connection from one process to another, you
use the following dialog box, which appearsin one form or another in many
L ookoutDirect dialog boxes, aswell asin the L ookoutDirect Object Explorer.

Object Explarer

W Universe -

= automation. natinst. com
= paroikos. dy.natinst. com
= pumimel
: = TRIPPER
== paroikos. dy. natinst. com
¢35 $Keyboard
-4 $5pstem
% client_1
E| server_1
B3 $hlam
-4 Counterl
48 Server_1_Main_Panel
-4 Server_1_PLC1
4% Server_1_Patl
Lot Cocrine 1 Ul oucbocal

Each computer registered as running LookoutDirect appearsin this dialog
box. Click on the computer to open the full display and reveal the processes
currently running on that computer. Click on aparticular processto reveal all
the objects in that process that you can access.

After you navigate to the computer and process you want to make a
connection to, you work as you would with any local LookoutDirect object.
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Registering Computers
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Use the LookoutDirect Connection Browser or LookoutDirect Object
Explorer to register the computers running L ookoutDirect processes on your
network.

In addition to registering computers, both the Object Explorer and the
Connection Browser perform anumber of useful functionsin LookoutDirect.
These other functions are detailed in Chapter 3, LookoutDirect
Basics:Windows, Tools, and Files, of the Getting Started With LookoutDirect
manual.

To register the computers using L ookoutDirect on your network, open a
process. Select Object»Connection Browser or Object»Object Explorer.

Right-click on Net wor k, and select Register Network Computer. The
following dialog box appears.

Register Hetwork Computer E
Computer narme:
Itripper

Cancel |

Entire Metwark.

- Microsoft Metwork

Type the name of the computer in the Computer namefield. If you are
unsure of the spelling, you can browse the network for computers by clicking
on the network node in the Entire Network field.

To remove a computer from your list of registered computers, select

Obj ect»Connection Browser or Object»Object Explorer and double-click
on Net wor k. Highlight the name of the computer you want to remove, and
select Unregister Network Computer.
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Before you can log data across the network, you must select the Log to
historical database option for the data member you want to log. Choose
Object»Edit Database to select this option. The dialog box you see might
vary from the one shown here, depending on what object you edit the
database for. For more information, refer to Chapter 3, Getting Started with
LookoutDirect in the LookoutDirect Getting Started Guide.

Modbus1 database E

— Alarm conditions

Configured points: Mative members:
" 000001-065000 i’ Area: I _I
3 :II-DSDSDSDS‘I 165000 Condition  Lewvel  Priority
+ ) P
# 1000113333 Hii | I
", 300001-365000 _I Hi: I I
30001-39399 A
* Lax I I
humeric read/write Inumeric j
LoLa: I I
Aliaz [optional): Member:
I |4DD1 2 Deadband: I
— Description — Filters [engineering unitz]——
I Deviation: I
Prefix: I Suffis: I I Forced: I
— Scaling d e
_ Minirum I awirnum abase
Raw urits:  Perpetual Computer: PARDIKOS
Eng. units: l— l— 365 | days | | Path: Fhlookd\database

Save I [elete | Selectobiect...l Import...l Export...l Guit Help

Time Synchronization
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To keep your data properly time stamped, you must make sure the times
on your computers are properly synchronized. The LookoutDirect time
synchronization serviceisinstalled as a service in Windows NT that
runs every time you run your computer. Time synchronization runs as a
background process in Windows 98/95.

To configure time synchronization, select Options»Time Synchronization.
The following dialog box appears.
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Time Synchronization Settings E
Time Server Search Order————————————
HIDDEL.....ccmi
paroikoz Up |
Down |
Add.. | Fiemovel
Sleep Time [seconds]: IBDD
()8 | Cancel |

Any computer that is running the time synchronization service can serveasa
time server or atime client. The primary time server isthe first computer
listed in the Time Server Search Order field.

@ Note You must make sure that the order of search for time serversis the same for all the
computers running LookoutDirect on your network, including the primary time
synchronization server.
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You do not include a computer running LookoutDirect initsown list of time
synchronization services.

Suppose you havefour computersyou need to have synchronized. If onefails,
the others look for the next in line to synchronize to as time servers. For
computers A, B, C and D, you would use the following time server search
order in each computer.

Table 4-1. Time Synchronization Order

Computer A Computer B Computer C Computer D

None listed A A

B B

C

As the primary time server, Computer A would have no other serverslisted.
Aslong as Computer A isrunning, it should synchronize to itself. Computer
B should synchronize to Computer A aslong as A isrunning. If A isnot
running, B should synchronize to itself. Computer C should synchronize to
Computer A if it is running, Computer B if A isnot running, and to itself if
neither A not B isrunning. This pattern should be used for all the computers
you want in one synchronized set.
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To change the order in which your computers search for atime
synchronization server, select the computer name and click on the Up or
Down buttons.

Use Sleep Time (seconds) to set how long each computer waits between each
synchronization. You should set the primary time synchronization server
sleep time to 60 seconds.

If your primary server is off-line for some reason, a computer scheduled
to synchronize automatically seeks out the second computer on the
synchronization server list. At the time of the next synchronization, the
computer first looks for the primary server before seeking a secondary
synchronization server.

E Note If you have some computers running Windows 98/95 and other computers running
Windows NT in your network, you should list your Windows NT machinesfirst in the server
search list. Time synchronization works better between Windows 98/95 and Windows NT
systems when the Windows NT computer is the server.

© Automationdirect.com

To add acomputer to the Time Server Sear ch Order field, click onthe Add
button. The following dialog box appears.

Add Time Server E
Computer narme:
I Cancel |

- Microsoft Windows Metwaork

If you know the name of the computer you want to add, you can type it
into the Computer name field. If you do not know the exact name of the
computer, you can browse for it in the network tree contained in the
second field.

To remove acomputer from the Time Server Search Order field, highlight
the computer name and click on the Remove button.
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If no computer is set asaprimary time server, your computer synchronizesto
itself.

Checking the Network Connection between Two Computers

Developer’s Manual

L ookoutDirect networking, like the pi ng program, is based on TCP/IP and
assumes that computer network addresses can be resolved by name. Use the
pi ng program to seeif two computers are properly networked before trying
to run LookoutDirect.

Run pi ng by opening a DOS window and entering
pi ng server

from the client and

ping client

from the server.

If you cannot successfully run ping from both computers, LookoutDirect
networking will not work.

When ping runs successfully, it produces output similar to the following:
>ping plato

Pi ngi ng pl ato. natinst.com[123.45.67.89] with 32 bytes of
dat a:

Reply from 123.45.67.89: bytes=32 tine<lOns TTL=128
Reply from 123.45.67.89: bytes=32 tine<lOns TTL=128
Reply from 123.45.67.89: bytes=32 tine<lOns TTL=128
Reply from 123.45.67.89: bytes=32 tine<lOns TTL=128

If pi ng succeeds, but only after along time, LookoutDirect will also take a
long time to make connections.

One possible cause of aslow responseis an incorrect domain suffix search
order. Check thisin your DNS configuration dialog box, and correct the
search order if necessary. To access DNS configuration in Windows NT 4.0,
select Star t»Settings»Control Panel»Networ k»Protocols. Click on
TCP/IP Protocol toopenthe TCP/IP propertiesdialog box. Select the DNS
tab to check the search order.

To access DNS configuration in Windows 98/95, select Star t»Settings»
Control Panel»Network. Select the Configuration tab, and click on
TCP/IP inthelist of installed components. The TCP/I P properties box
appears. Select the DNS Configur ation tab to check DNS search order.

Under Windows NT 4.0, open a DOS shell and enter the command
nsl ookup conput er name
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to seeif DNSisworking and to find out how long it takes to do the name
lookup.

If pi ng does not succeed, try accessing the Network Troubleshooter by
selecting Start»Help»Troubleshooting. This Windows utility can
sometimes diagnose a problem. In some cases, it might be necessary to use
the machine's fully qualified name, such aspl at 0. dy. nati nst. com

If the Network Troubleshooter does not resolve your problems, you might
need to ask for help from a network administrator.
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This chapter explains how to use Dynamic Data Exchange (DDE) with
LookoutDirect. DDE is the Microsoft message-based protocol used by
applications like Microsoft Excel and LookoutDirect to link to datain other
applications.

When the data in a source application changes, it dynamically updates all
linked data (in real-time). With DDE, you can dynamically link other
Windows applications to LookoutDirect.

Thereareseveral DDE protocol formats. L ookoutDirect supportsthe standard
Microsoft formats, X1 Table and CF-TEXT. X|Table is often referred to asthe
Fast table format; CF-TEXT is often called text format. LookoutDirect also
supports hot DDE links and NetDDE.

Any two applications participating in dynamic dataexchange are engaging in
aDDE conversation. In such aconversation, LookoutDirect acts as either the
client application or the server application (or both, in a peer-to-peer
configuration). If LookoutDirect is getting data from another application,
LookoutDirect isthe client. But if another application is getting datafrom
LookoutDirect, then LookoutDirect is the server.

The client application is responsible for establishing a DDE link with the
server. When LookoutDirect isaclient, it first tries to establish an X Table
DDE connection (because thisis the most efficient). If the server application
does not support this format, L ookoutDirect uses the CF-TEXT DDE format.

To establish a DDE link, the client application must identify the location

of the desired data. A three-tier addressidentifies the location of the data:
Service, Topic, and Item. Look in the application documentation to determine
its service, topic, and item.

Service specifies the name of the server application the client is linking to.
Each application that supports DDE has a unique service name. For example,
LookoutDirect isthe service name of LookoutDirect, and EXCEL isthe service
name of Microsoft Excel.

Topic isthe second level in the three-tier address. For many server
applications like Excel and LookoutDirect, topic specifies a particular file.
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In LookoutDirect, the topic is the process file name, minus the. LKP
extension. For example, you would refer to aprocess file named PLANT. LKP
asPl ant when using it asthetopicin aDDE link.

Item identifies the specific data or value being linked between the server and
the client. A LookoutDirect item is the object name, followed by a specific
datamember (such asNane. dat amenber ) if needed. See Identifying Object
Data Members in Chapter 4, Using LookoutDirect, of your Getting Started
with LookoutDirect manual for detailed information on sel ecting objects and
data members. Anitem in a spreadsheet, such as cell B3 in Microsoft Excel,
would be r3c2.

Linking LookoutDirect to Other Applications

L ookoutDirect can act asaDDE client, DDE server, and both DDE client and
server. Therefore, there are three basic waysto link LookoutDirect to another
application using DDE:

e LookoutDirect as the server
* LookoutDirect astheclient
» LookoutDirect as both client and server (peer-to-peer)

@ Note All readable numeric, logical, and text valuesin LookoutDirect are automatically
available to any other application through DDE. No special setup is required.

Because Microsoft Excel iswidely used and accepted, it isused in the
LookoutDirect DDE examples.

DDE Server Example
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In this example, you can send information from LookoutDirect to another
application, making L ookoutDirect the server. First, create apotentiometer in
LookoutDirect so you can link its valuein real-timeto acell in Excel. Any
time the Pot is adjusted, the value in the spreadsheet cell automatically
changes.

1. Make sure LookoutDirect is not in edit mode.

2. Hold down the <Ctrl> key and click on the object you want to link to. In
this case, select the Pot object you just created.

3. LookoutDirect beeps when it successfully copies the object value to the
clipboard. The object can be aslider, bar graph, switch, pushbutton,
digital display, text entry object, knob or ailmost anything elsein
LookoutDirect that contains a value.

4. Start Excel and select the cell you want to link to.
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5. If your version of Excel is 5.0 or later, select Edit»Paste Special, then
click on Paste Link. If you have an older version of Excel, select
Edit»Paste Link.

You have just created your first DDE link. Repeat this process as many times
asyou need. If you are linking large numbers of objects to Excel, you might
want to use the Excel copy and edit tools to speed up the process.

Not all applications support the Windows clipboard shortcut method as
described above. Therefore, you might haveto manually enter the appropriate
L ookoutDirect service, topic, and item in the other application to create a
DDE link to that package. The format in which you enter thisinformation
varies from one package to another. For this reason, you should refer to the
documentation of the client application for instructions.

DDE Client Example
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In this example, you import information from another application into

L ookoutDirect. For instance, you might want to use avalue calculated inside
a spreadsheet as a process control setpoint for a LookoutDirect application.
In thiskind of DDE link, LookoutDirect is the client and the spreadsheet
applicationisthe server. Because LookoutDirect istheclient, itisresponsible
for establishing the link to the server data. Therefore, you must identify the
service, topic and item in LookoutDirect. These are object parametersin the
DdeLink object class.

1. Select Object»Create and select the Ddelink object class.

Create DdeLink E

M ame: |DDE‘I

DDE p -
Service: lExceI—
Topic: W
Item: lr‘lc:‘l|—

QK | Cancel | Help |

2. In Service, enter the name of the software package (Excel in this
example).

3. InTopic, enter the name of the spreadsheet file.
In Item, enter the address of the cell you want to read a value from.

Notice that the entered cell addressisr 1c1. Thistrandatesto
rowl/columnl (cell A1) in Excel. The Excel DDE structure requiresthis
format.
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5. Click on OK, and then select OK again when LookoutDirect prompts
you to insert the expression DDE1. Finaly, pick the desired display
format and click on OK.

To test your link, enter anumeric value into cell A1 of your spreadshest.

Whatever value you enter into the spreadsheet isimmediately written to the
DDE expression on your panel. You can also connect the DdeLink object you
just created to other LookoutDirect objects. Refer to the DdeLink definition
in the online help for more information.

Note TheDdeTableobject isanother way of linking datato LookoutDirect using DDE. This

object class links large quantities of datathough the more efficient X1 Table format. Refer to
the DdeTable definition in the online help for more information.

DDE Peer-to-Peer Example

Assume you want to take the LookoutDirect asa DDE server example one
step farther. Suppose you want to adjust the Pot to change avaluein Excel
and also be able to enter adifferent value in Excel to adjust the Pot. That is,
you want to send data both ways through a DDE link. Y ou can easily create
such two-way links for user-controlled objects (that is, Switches, Pots, and
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Pushbuttons).

Select Object»Create and define a new Pot; or select Object»M odify and
select the existing Pot object.

Revize potentiometer: E

M ame: IF'ot‘I

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1
— Position source

 Local

 Femate
’VUHL:=|
&+ DDE
Service: IExceI
Topic: W
Item: lr'lc:1|—

Control security level: ID ¥ Log events

o]

Cancel | Help |

1. Change Position sour ce from Local to DDE.
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In Service, enter the name of the software package (in this case, Excel).
3. InTopic, enter the name of the datafile.

InItem, enter the address of the cell you want to read avalue from, such
asricl (for cell Alin Excdl).
Click on OK to create or modify the definition of the object.

If the object is new, insert its display member into the panel so you can
test your link.

To test your link, enter a value into the spreadsheet cell you specified and
watch the Pot. Then adjust the Pot and watch the spreadsheet cell. You should
see the values within the two applications change in unison.

E Note If you link to a Pot object, the linked value is numeric, so you enter anumeric value
into the spreadsheet cell. But if you link to a Switch or Pushbutton object, the linked valueis
logical. Linked logical values are shown in spreadsheet cellsast r ue or f al se. To change
the value of alogical valuein a spreadsheet cell, enter t rue or f al se, 0 or 1, or on or of f.

DDE Alarms
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Thefollowing section explainsalarmsthat might appear in the L ookoutDirect
alarm window.

Cannot establish DDE conver sation with <service>, <topic>

Thisalarm occursif aLookoutDirect client is unable to connect to the server
corresponding to the given service and topic. The alarm also occursif the
server terminates the conversation (for example, if the server is shut down).
The alarm is deactivated when the LookoutDirect client successfully
connects to an item on the server.

Verify that the service and topic were typed correctly when you created the
object that is using DDE. Verify that the server application is running. If the
server is on another computer on the network, verify that the network is up.
If the server is on a computer running Windows NT, verify that you are
authorized to log on to that computer and that the current user logged onto the
NT machine has trusted the DDE share to which you are trying to connect.
For more information, refer to the section Adding a Trusted DDE Sharein
Appendix A, Networking With DDE.

DDE client error for <service>, <topic>, <item>: (received NACK
for advise)

55 Developer’s Manual



Chapter 5 Dynamic Data Exchange

Developer’s Manual

DDE client error for <service>, <topic>, <item>: (received NACK
for request)

Verify that the named item exists on the server and that the server supports
DDE links for the item. This alarm occurs when LookoutDirect is aclient.

DDE client error for <service>, <topic>, <item>: (received NACK
for poke)

Thisalarm occurs if you are using LookoutDirect as both client and server,
and have made a remote connection to an item that is not writablein a
DataTable, Pushbutton, Pot, Switch, or TextEntry. The only LookoutDirect
objects that support writes (pokes) are DataTable, PushButton, Pot, Switch,
and TextEntry. These support writes into their implicit data members only.

If the server is running Windows NT, it is possible that the DDE share on the
computer is configured to support reads (advises) but not writes (pokes).

DDE client error for <service>, <topic>, <item>: (advise timed out)
DDE client error for <service>, <topic>, <item>: (request timed out)
DDE client error for <service>, <topic>, <item>: (poke timed out)

Verify that the server application isrunning. Verify that the item exists on the
server. If the server is on another computer on the network, verify that the
network is up.

DDE client error for <service>, <topic>, <item>: (received invalid data)
DDE server: corrupt data block poked to item <item>, topic <topic>

Either the server received a corrupt data block from the client, or the client
received a corrupt data block from the server. This might be the result of
network trouble. If the alarm is consistent and predictable, you might have
discovered abug. Call National Instruments technical support for further
help.

DDE server: failed to post advise for item <item>, topic <topic>

Verify that the client application isrunning. Verify that theitem still existson
theclient. If the client is on another computer on the network, verify that the
network is up.
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This chapter describes the two types of LookoutDirect operational security:
network security and control security. Viewing security is primarily based in
control security. Y ou can use either or both security approaches to control
who has accessto different processes, control panels, individual controls, and
data

L ookoutDirect processes can pass data and commands back and forth across
anetwork. LookoutDirect security prevents or enables this communication
based on who islogged in on each instance of L ookoutDirect running on the
networked computers. LookoutDirect network security works between
different instances of LookoutDirect running on one computer or different
computers on the same network.

Network security is based on user and group permissions configured for
processes, collections of objects grouped in afolder, or individual objects.

Control security is based on security level parameters setin agiven

L ookoutDirect object, usually acontrol such asaPot or Switch. This security
level iscompared to the security level assigned to auser account or agroup to
prevent or enable access.

A user account identifies a single person authorized to log on to
L ookoutDirect. Groups consist of collections of userswith similar duties and
security levels.

Security information for a LookoutDirect processiskeptinthe. | ka filefor
that process. You must keep the . | ka file in the same directory asthe. | 4p

file for your security settingsto work. If you misplacethe. | ka file, al users
will have complete access to all parts of the process.

The user and group account information for LookoutDirect 4 is kept in the
Lookout . sec file installed in your Windows SYSTEMdirectory.

If you want basi ¢ authentication to work between different computersrunning
L ookoutDirect on your network, you must have anidentical Lookout . sec
file installed on each computer. You can do this by creating a master security
file on your main development computer and copying it to all the other
computers running L ookoutDirect on your network.

6-1 Developer’s Manual



Chapter 6 Security

To preserve user and group account information from versions of
LookoutDirect prior to LookoutDirect 4.0, import the old security file into
your new security file using the Import L ookoutDirect 3.x Security File
option in the LookoutDirect User Manger. See the Importing Old Security
Files into LookoutDirect 4 section for more information on importing old
security files.

Permissions and security levels are cumulative in LookoutDirect. If you add
auser account to agroup that has a group security level or permissions
different than that assigned to the user account, the user will have the higher
of the two security levels or permissions.

@ Note Whileit ispossible to assign a security level to auser account and then put that user
into a group with higher (or lower) security levels, it is hot a good practice. To minimize
confusion, it is best to assign user accounts to groups with the same security level when
possible. Refer to the Keeping Security Precedence Smple section of this chapter for
information on how different security levels and group permissionsinteract.

Logging On

L ookoutDirect requires operators to log on with a predefined name and
corresponding password (if any). To log on, use the File»L og on command,
press <Ctrl-L>, or click on the Account name box in the status bar.
Collectively, the name and password are known asauser account, or account.
Each account has a security level and can beincluded asamember of agroup.
Because L ookoutDirect uses account names when logging eventsto disk and
when operators acknowl edge alarms, you can identify the operator logged on
when an event occurs.

You can programmatically accessthe name and security level of the currently
logged LookoutDirect user through the $System object, using theuser name
and secl evel datamembers.

All users must log on to LookoutDirect. When nobody has logged on to
LookoutDirect, LookoutDirect shows (nobody) as being logged on in the
status bar at the bottom of the main screen. The (nobody) account isbuilt into
L ookoutDirect with a security level of 0 (zero), and cannot be edited.

@ Note If the (nobody) account islogged on, any functions of client or server processes
running that require a security level greater than zero do not receive or report data until
someone logs on using an account with a high enough security level.

Thefirst time you start a development version of L ookoutDirect, the
Administrator user account has no password. Any time the Administrator
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account has no password, LookoutDirect openswith Administrator loggedin
and active, without requiring any login. Thisis a convenience for you when
creating your LookoutDirect processes, but you must be sure to assign a
password to the Administrator account before allowing otherswho should not
have Administrator privileges to use your copy of LookoutDirect.

@ Note Server and client run-time versions of LookoutDirect open with the (nobody) user
account logged in, no matter what the password setting for the Administrator account.

After you have added a password to the Administrator account using the

L ookoutDirect User Manager, devel opment versions of LookoutDirect open
by presenting the Welcome to L ookoutDirect dialog box which requires a
L ookoutDirect user to log in.

User name: W
Password: l""’""""‘—
Domair: lm
Idle Time: lﬂ_ﬁ minutes

Logtff | [ 0K | cancel |

Each time you log on, enter your User name and Passwor d.

@ Note If yoursisthe only account that isamember of the Administrators group, and you
forget your password, there is no way to access the System»User Manger command, and
there is no way to modify account settings. Contact National Instruments for assistance.
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Domain—In current versions of LookoutDirect, you can only log on to your
local domain.

I dle time—The amount of time the computer sitsidle (no mouse movement
or keyboard action) before L ookoutDirect automatically logs off the operator.
If you enter 0 (zero), idletime is disabled. For security reasons, you might
want to use this feature to automatically log off high-level accountsif the
computer is left unattended too long. After an account logs off, the account
(nobody) islogged on. The (nobody) account has a security level of O
(zero).

By default, LookoutDirect presents you with the login dialog box every time
you open the program. To log off, select File»L og off or press <Ctrl-D>. No
dialog box appearsin response to either of these actions; LookoutDirect just
logs you off. You can aso log off though the login dialog box.
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To log on after LookoutDirect has automatically logged you out, after
someone el se has logged off, or just to log in and replace the current user,
select File»L og on or press <Ctrl-L> on the keyboard.

User Manager

You create individual accounts for operators and devel opers with the User
Manager. Anyone whose account is a member of the Administrators group
can create, revise, or delete system user accounts by selecting Options»User
Manager. The LookoutDirect User Manager dialog box appears, as shown
in the following illustration.

Note For your user accounts to work consistently across your network, you must use the

same Lookout . sec filefor all your installed copies of LookoutDirect. After you have

created your Lookout. sec file, make a copy of it from your W NDOAS\ SYSTEMdirectory.
Place a copy of thefilein the W NDOWS\ SYSTEMdirectory of each of your LookoutDirect
computers.
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You should carefully consider users and the security level you assign each
one. Assign level 10 access only to those people responsible for system
security. Userswith security levels of 8 and higher can close processfilesand
exit LookoutDirect. Userswith security level 9 or higher can edit processfiles
in development versions of LookoutDirect.

;": Lookout User Manager M= 3

User Folicies  Options  Help

Username | Full Marme | Description |

&8 Administratar Built-in account for administering Lookout
. yilt-in account for granting ques

to Lookout

Guest

Groupname Description
Administrators Mermbers can fully administer Lookout
& Guests Users grant guest access to Lookout
& Operators Operators granted general access to Lookout
& Systern Operatars Operatars granted system access to Lookout

From thisdialog box, you can create and edit the properties of groups, create
or edit the properties of user accounts, assign usersto one or more groups, and
otherwise manage security in LookoutDirect.
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Creating User Accounts

© Automationdirect.com

To create a user account, select User»New User. The following dialog box
appears.

Mew Lookout User E
Usemame: QK I
Full M ame: Cancel |

Password:

LConfirm

|
|

Description: | Help
|

Password: I

Security Level: |5 'l

I~ Account Dizabled
Groups |

Enter the new user’s domain name in the User name field.

Enter the user’s Full Name.
You can use the Description field for job titles or other relevant information.
Enter the user’s password in the Passwor d field.

Enter the password a second time in the Confirm Password field to make
sure there was no typing error in the first entry.

Set the new user’s Security L evel. LookoutDirect security levelsrange from
0to 10, with 10 being the highest possible security authorization. Assign|evel
10 access only to those people responsible for system security. Users with
security levelsof 8 and higher can close processfilesand exit LookoutDirect.
Users with security level 9 or higher can edit process files in development
versions of LookoutDirect.

Select the Account Disabled checkbox if you want to disable a user account
without removing the user from the system.

Click on the Groups button to add this user to various local security groups.
The following dialog box appears.
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Lookout Group Memberships E
User:  Administrator
Cancel |
Help |

Member of: Mot Member of:

Administrators

<-ddd | {2 Operators

@ System Dperators

Eemoye: |

The default groups in LookoutDirect are Administrators, Guests, Operators,
System Operators, and Everyone. Any groups you have created are also
shown.

To enter auser inagroup, highlight the group inthe Not M ember of fieldand
click on the Add button. To remove aa user from membership in a group,
highlight agroup in the Member of field and click on the Remove button.

@ Note When you add an individual user who has a security level different than that of the
group, that user will have the higher of the security levels.

Creating Groups
To create agroup, select User »New L ocal Group. Thefollowing dialog box

appears.
Group Namel oK |
Description: I Cancel |
Security Level: lﬂ Help |
Members:

Eemoye |

Group Name assigns a name to your new group.
Enter a description of the group in the Description field.

Security Level assigns the security level for members of this group.
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@ Note When you add an individual user whose individual account has a security level
different than that of the group, that user will have the higher of the two security levels.

Toadd Members, click onthe Add button. Thefollowing dialog box appears.

Lookout Add Uszers and Groups E

Lt Nes Fron: EFE T =]
Names: Cancel

S Administrator _I
S Guest __Heb |

el
Add Mames:

=

|

The List Names From listbox selects the domain to list user names from. In
this version of LookoutDirect, you are restricted to your local domain.

Highlight the namesyou want to add in the Namesfield, and click onthe Add
button to add those users to your group.

Modifying Users and Groups

© Automationdirect.com

The dialog boxes for editing users and groups are essentially the same as
thosefor creating users and groups. Open the User Manger, right-click on the
user or group you want to edit, and select Properties. The following dialog

box appears.

User Properties ]
Uszemame: IAdministrator ak. |
Full M ame: | Cancel |
Description: |Built-in account for administering Lookout Help |
Password: | ******

Corfim
Password: I

Security Level: I‘ID 'l Last Login: 01/08/99 13:53

Password Age: 3 daps Loging: 10

™| Eceount Disatbled

i Groups ;
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The User Properties dialog box displaysinformation about user activity.

Special Users and Groups

Developer’s Manual

L ookoutDirect comes with several users accounts and groups built-in. The
user accounts include Administrator, Guest, and (hobody). The built-in
groupsinclude Administrators, Everyone, Guests, Operators, and System
Operators. Y ou cannot delete any of these accounts, though you can edit
the properties of some of them.

The Administrator account overridesall other security settings and has access
to everything in LookoutDirect. This override extends to all accounts added
to the Administrators group.

You cannot delete the Administrator account or changeits security level. You
can set the password and enter the name and a description of the
Administrator. You can also add or remove user accounts.

The (nobody) account cannot be edited or deleted. This account iswhat
L ookoutDirect defaultsto when no authorized user islogged on. It lways has
asecurity level of 0.

The Everyone group is built into LookoutDirect. You cannot edit or delete
this group in the User Manager. When you first create a processin
LookoutDirect, it is configured with this group allowed full read and write
permissions. Because objects inherit their permission status from the process
or folder in which they are created, all the objects you create have this same
status until you change them manually, or change the permission status of the
process or folder you create them in.

You can edit al the properties of the Guest user account and of the Guests,
Operators, and System Operators groups.
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Control Security
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Several object classesin LookoutDirect support control security, including
such control objects as the Pot, Switch, Pushbutton, RadioButtons, and
TextEntry, along with afew driver objects. Each class provides some type of
control—Pots control numeric output signals, and Switches and Pushbuttons
control logical output signals. Each class accepts the control security level
parameter, which determines whether an operator can control the object.
Refer to the online PDF L ookoutDirect Object Reference Manual for
additional information about control object properties.

With control security, LookoutDirect compares the security level control of
an object to the security level of the currently logged-on account (the
operator) to determineif an operator can control (writeto) aparticular object.

With network security, LookoutDirect checks the user account permissions
configured for an object or process to determine if an operator can control
(write to) a particular object. The user can adjust a control, but the process
does not accept the input and the control will return to its original value.

Under control security, if the account security level isequal to or higher than
that of the object, the mouse cursor changesinto ahand when positioned over
the abject and the operator can adjust and control the object.

| <«¢—— Control Access Is Denied
Control Is Accessible —

If the account security level islower thanthat of the object, the cursor changes
into the international symbol for forbidden, and the operator cannot control
the object.

You can implement this feature on an object-by-object basis, either through
the individual security level set in the object properties dialog box, or by
assigning permissions. System integrators can secure high priority Switches,
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Pots, and Pushbuttons from operators while still allowing operators to adjust
lower-level security objects. Refer to the Configuring Security for Processes
and Objects section for more information on assigning permissions.

L ookoutDirect globally appliesthe Control Panel object security settingto all
individual objects on that panel and assigns the higher security level

(either the control panel or the individual object) when determining whether
an operator can access an object. Refer to the discussion of the Panel object
inthe online PDF LookoutDirect Object Reference Manual or the online help
for additional information.

Viewing Security

Control Panels

L ookoutDirect provides viewing security for control panels, controllable
objects, and system settings. With these security options, you can restrict
access to control panels, objects, and Windows system resources.

A Control Panel object defines viewing security for the entire control panel.
For example, if you set Viewing security to level 6 on a particular panel,
operators with level 5 or lower cannot view that control panel and might
not even know that panel exists. If alevel 6 (or higher) operator logs on, the
control panel instantly becomes available for display. Thisfeature is useful
for hiding panels that are rarely used or that contain sensitive information.

Controllable Objects
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Controllable objects such as Pots, Switches, Pushbuttons, and so on have a
writable data member called vi si bl e. When vi si bl e istrue, you can see
the abject on a control panel. When vi si bl e isfalse, you cannot see or
adjust the object. To ensure that the object isaways visible when it isfirst
created, vi si bl e defaultsto true.

You can connect the vi si bl e data member of a controllable object (for
example, a Pot object) to acontroller mode indicator. When the controller is
in computer control mode, the vi si bl e data member of the Pot might be
true, allowing the operator to see the Pot and adjust the setpoint. But when the
controller is not in computer control mode, thevi si bl e data member might
be false, hiding the Pot from the operator and prohibiting operator control.

You can aso usethe user nane or secl evel datamembers of the $System
object to control the visibility of a control object, depending on the name or
security of the person logged on to LookoutDirect at any given time.
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You can a so configure network security permissions on these data members.

System Security Settings

© Automationdirect.com

With the Options»System menu command, you can define system optionsin
the System Optionsdialog box to keep L ookoutDirect maximized, the menu
bar invisible, title bars invisible, and pop-ups to a minimum.

System Options E

IF security level is below:, —————————————————— Log alarms to:

IU Lookout will always be mazimized
LPT1: -

ID Uszer cannaot switch to another program
[limited support for ‘Windows MT)
IU Menu bar will not be visible

ID Menu and title bars will not be visible Cirezrge (e etimn liifo |
IU Limit active popups to: |2 [1-99] = =
Change Client License |
[0-9]
Yirtual Keyboard Pops Up On
’7 FRiight Mouse Click

[~ Left Mouse Click W

¥ Show panel navigation arrows in status bar &I

Computer Mame: IPAHWKUS

Citadel Database
Default Computer: IF'AF!DIKDS

Default Path: If:\look4\database

L ookoutDirect will always be maximized—When you enter a security
level, LookoutDirect prohibits users below that security level from closing
LookoutDirect.

Users cannot switch to another program—This prevents an operator from
using <Alt-Tab> to switch from LookoutDirect to some other program
running on the computer. For this feature to work properly under

Windows NT, you must install the LookoutDirect NT keyboard driver when
you install LookoutDirect.

Menu bar (and title bars) will not be visible—When you enter a security
level, users below that security level cannot view the menu bar or the title bar
and, therefore, cannot change to a different Windows application.

This feature is not completely supported under Windows NT 4.0. With
Windows NT 4.0, you can still use <Ctrl-Esc> or the Windowskey to activate
the Windows Start menu or <Ctrl-Alt-Delete> to bring up the Task Manager.

Limit active popups to—This option requires two values: a security level
and the number of pop-ups. Users below that security level can view up to the
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specified number of pop-ups at one time. This feature keeps new users from
becoming lost.

Network Security

L ookoutDirect devel opment security is modeled after Windows NT security
but is supported for LookoutDirect processes running on Windows 98/95 as
well. Users with the ability to access processes or elements within a process
are organized into groups. Y ou can limit group and user access to processes,
folders, and objects.

Configuring Security for Processes and Objects
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Y ou can control access privileges by user or group, applying restrictions to
processes, folders within a process, or individual objects. Y ou can configure
security inthetreeviewscontained in the L ookoutDirect Object Explorer, the
L ookoutDirect Connection Browser, the Edit Connectionsdialog box, or the
Insert Expression dialog box.

You cannot configure security for anetwork node, for your local computer, or
for any LookoutDirect global objects such as $Keyboard or $System. You
must select aprocess, afolder within a process, or an object within a process
or process folder to configure security.

Right-click on the process or object you want to configure security for and
select Configure Security. The Security Properties dialog box appears.

Security Properties E

— Permission
Wiew or set the permissions on curmrent selected

% process, folder or block =
Permission |

—Advanced
% Wiew or set advanced security on curment

zelected process only
Advanced |

Cancel |

From this box, you can either set Permissions, or do Advanced security
configuration by clicking on the appropriate button.

Permissions

With permissions, you can set individual access privilegesfor agiven
process, afolder holding a collection of objects, or individual objects.
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Configure security permissions using either the LookoutDirect Object
Explorer or the LookoutDirect Connection Browser.

L ookoutDirect objectsinherit the permission status of the processor folder in
which they are created. When you first create a process in LookoutDirect, it
has full read and write permission granted to the Everyone group, by default.
Any folder or object you create in the process has the same permission.

If you change the permission of the process or of one of the folders, any
objects you create after the change have the permission status of the parent
process or folder. Changing the permissions of a process or folder does not
always change the permissions of an abject or folder that already existsin that
process, depending on how you set the Permissions dialog box options.

If aprocess has one set of permissions, and afolder under that process has a
different set, the objects created under the folder will inherit the permission
status of the folder only.

Select Permission from the Security Properties dialog box. The
Per missions security properties dialog box appears.

Mame: Reset_Panel
Type:  Folder

™ Replacing Permissions on Subfolders

V¥ Replacing Permissions on E wisting Objects
Permissions:

a Everyone [Read & \write]

Type of Object Access: IHead & Wwrite 'l

Add... | Remove | O ey
|Wwrite:
Read & wiite

The dialog box in theillustration above shows everyone with accessto
L ookoutDirect having permission both to read and write all the controlsin the
Reset _Panel folder of the Server _1 process.

Your options are to substitute individual users or groups for the Everyone
group, and give each user or group the appropriate permission. You can refuse
access, permit reading or writing only, or allow both reading and writing.
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@ Note Remember that permissionsin LookoutDirect are cumulative. For your individual
user and group permissionsto have any effect, you must delete the Everyone group after you
set your other permissions. Refer to the Special Users and Groups section for more
information on the Everyone group.

Select the user or group you want to assign permissions for. Select the
appropriate security level inthe Type of Object Accesslistinthelower right
section of the dialog box. When you are done, select OK.

By selecting or disabling Replacing Permissions on Subfolders and
Replacing Permissions on Existing Objects, you can restrict that
permission to the process, folder, or object you selected, or extend the
permission application in different ways and to different degrees.

In the simplest case, if you have selected an individual object, you can only
change the permissions on that object.

If you selected a process or folder, the options function as shown in the
following table.

Table 6-1. Optionsfor Propagating Changes in Security through a Process

Options Selected

Result

neither

Only the selected process, fol der, or object hasits security configuration
changed.

on subfolders

Replacing permissions | Changes permissions on the selected process or folder, all the folders

under it, and any subfolders under them.
This option is disabled when an individual object is selected.

on existing objects

Replacing permissions | Changes permissionson all the individual objects contained

immediately under the selected process or folder, but does not change
permissions on any folder or subfolder, or any object in them.
This option is disabled when an individual object is selected.

both

Changes permissions on all the individual objects contained
immediately under the selected process or folder, as well as on any
folder or subfolder, and all the objectsin them.
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To remove a user or group entirely from the permissions list, select the user
or group and click on the Remove button.

To add a user or group, click on the Add button. The following dialog box
appears.
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Add Users and Groups E
List Mames From: ILoc:aI j QK |
Mames:

S Administrator ;I Cancel |
i Leveld
fg3 Dperators
g Guests J
2% Sustem Operators LI
A
Add Mames:
Operators; ;I

|

Select auser or group account in thetop window and click on the Add button.
Click on OK when you have selected all the users and groups you want to
add.

Configure the security permissions for the added groups as described in the
beginning of this section.

Advanced Security

Y ou can set a number of advanced network security optionsin
LookoutDirect, but only at the process level. These options are not available
on the folder or object level. Click on the Advanced button in the Security
Properties dialog box. The Advanced security properties dialog box

appears.

@ S pecify hosts whoss access is granted

or denied I Gietial.

¥ Prosy user

Usemame: |Guest
Passward:

¥ Basic authentication ——————————
@ Enable access checking based on

the current user

0K I Cancel |

There are three advanced security options. Basic authentication, | P setting,
and Proxy user.

The default LookoutDirect setting is to have both Proxy user and Basic
authentication enabled and the other option turned off.
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Aswith other LookoutDirect security settings, the effects of multiple
selectionsin this dialog box are cumulative. In other words, if a user had
permission to read under Basic authentication and to write under Proxy
user, then if both options are enabled the user would be able both to read and
write.

Basic Authentication

When you select this option, LookoutDirect checks the account information
of auser logging in to that instance of LookoutDirect. Security responds to
the security level, individual account, and group permissions of that user
account.

At thistime, LookoutDirect cannot process the security status of a person
logged on to another computer unlessyouinstall anidentical Lookout . sec
file on each computer running L ookoutDirect on your network. Otherwise, if
you have base authentication but not proxy access active on a server process,
a person attempting to read from or write to a server from aremote computer
cannot access the process unless you have configured the permissions for the
Everyone group to have such access.

Activating the proxy access option in addition to the basic authentication
option greatly increases your security options.

| P Setting

Y ou can configure LookoutDirect to grant or deny access to any computer
operating at aspecific IP address. Click on the | P setting checkbox to enable
thisfeature.

To grant or deny access by |P address, click on the | P setting button. The | P
Setting dialog box appears.
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IF Setting ]
% Grant access to: oK
130.164.44.252 —I
Cancel |
— Deny access to: Remaove-» |

el I

Only one of the I P setting options can be active at one time. Select whether
you want to grant access or deny access to a given set of computers.

E Note ThelP accessoptionfunctionsinaliteral way. If you chooseto grant accessto one or
more computers using the | P setting option, those will be the only computers able to access
the process or object you have applied the restriction to. If you choose to deny accessto one
or more computers using the I P setting option, all other computers using L ookoutDirect will
be allowed to access the process or object you have applied the restriction to, subject to the
other security settingsin place.
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Enter the |P address you want to add, and click on the Add button. You can
enter either the |P number itself, or the simple name of the computer. Whether
you use the IP number or the simple computer name, the IP address for the
computer appearsin the list after you accept the entry.

Proxy Access

You can, if you choose, designate a specific local security account whose
security level appliesfor any user accessing processesin your local instance
of LookoutDirect from another computer (or another instance of

L ookoutDirect running on the local computer).

In other words, no matter who is logged on to another instance of

L ookoutDirect, the proxy account determines external accessrightsto a
process or object operating under this option. The security level of the
operator logged into the external instance of LookoutDirect isignored.

The Guest user is built into LookoutDirect, specifically provided for this
purpose, as well as for providing avisitor with a user account. You can edit
the Guest user account propertiesin the User Manager.
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To enable the proxy option, select the Proxy checkbox. Enter the User name
of the account you want to serve as the proxy security account.

You must enter the valid Passwor d for the user account for the proxy option
to function.

When auser attempts to access your LookoutDirect process or objects from
another domain, the user’slogon is recorded in the LookoutDirect events
database. The user will berestricted to the security level syou have configured
locally. You must configure any further access restrictions in the client
process.

Keeping Security Precedence Simple
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The LookoutDirect security system isflexible and designed for compatibility
both with earlier versions of LookoutDirect and with planned future versions.
Thisflexibility carries with it the risk of complexity.

It is not necessary to use every security feature in every LookoutDirect
process. Keeping your security assimple as possibleisthe best approach. The
following suggestions should help you keep your security simple.

*  When converting aL ookoutDirect process from LookoutDirect 3.8.xx or
earlier, leave the control security in place when possible.

* Incases when you have both security parameters and network
permissions set for an object, it isbest to make surethat the security level
parameters are consistent with permissions.

If you do find yourself with complex security setting interactions, the
following principles should help you sort out how your interactions will
work.

*  User and group permissions are cumul ative.

For example, if user_A isamember of both Operators and System
Operators, with the Operators group having read access and the System
Operators group having Write access, user_A has both Read and Write
access.

» Permissions and control parameter settings are cumulative.

For example, if acontrol object has a security parameter set to 7, and

user_A’'suser account hasasecurity level of 5, user_A cannot accessthe
control. But if user_A isalso a member of the Operators group, and the
Operators group has a security level of 7, user_A can access the control.

Additionally, if a control object has a security parameter set to 7, and
user_A’suser account has a security level of 5, user_ A will nevertheless
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have read permission if you use network security to grant read
permission to user_A’s user account.

e Theno access setting overrides all other permissions granted to auser or
the user’s group.

For example, if user_A is granted aread access, and user_A is member
of Operators, if the Operators group has been assigned no access, user_A
has no access either.

Additionally, if user_A is amember of both Operators and System
Operators, and Operators group has been assigned no access, user_A has
no access either—even if the System Operators group has read access.

Process File Edit Security

Y ou can protect your process files from being edited by any other person
without using the security accounts. Log in with an account name and a
non-empty password, and select File»Save Asfrom the menu. Thefollowing
dialog box appears.

Save Process File As... EHE
Sawve in: IaAPPS j gl

File name: ISecure.Ikp Seve |
Sawve as type: IProcess Files™lkp) j el |

¥ Frotect file from editing with your account name / passward:

Check the Protect filefrom editingwith your account name/passwor d box
at the bottom of the dialog box to save the file with your password as
protection. To edit the file again, you have to log in under the same account
with the same password.

@ Note You cannot open an encrypted file with an earlier version of LookoutDirect, even if
you create an account with the same account name and password in that version.
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Caution When you protect a process file, LookoutDirect does not save the . LKSfile.
Becausethe. LKSfile servesasabackup file during application devel opment, you should not
use the encrypted-save feature until after you have completed your application and made a
backup copy of both the. LKP and . LKS files on a separate archive disk.

Action Verification

5

Developer’s Manual

The Switch and Pushbutton object classes support action verification. When
you define action verification for an object, LookoutDirect displays a
message box stating your Verify message and prompts you to select

either Yes or Cancel. If you click on Y es, LookoutDirect completes the
previous operator command (for example, flips the switch or presses

the pushbutton). If you Cancel, LookoutDirect ignores the previous
operator command.

All action verification parameters accept text expressions, which can contain
dynamic data. Asan example, consider aswitch that controls a pump
responsible for filling a storage tank. However, that pump should not fill the
tank if the water level istoo high. You might enter an expression similar to
the following for the switch Verify On parameter:

“Are you sure you want to turn on sludge return punp #2?
Hol ding tank #2 is currently " & DATA VARI ABLE & “ percent
full.”

Refer to Chapter 1, Expressions, for more information about creating
expressions using variables.

The warning message appears every time you turn on the switch. Notice the
water level isdynamic—it changes to reflect the value of DATA VARI ABLE
when the switch is flipped.

Switchl B

@ Are you sure you want to turn on gludge return pump #27 Holding tank #2 iz currently 86 percent full.

When you turn off the switch, no warning message appears because the
Verify Off parameter was not specified. If youwant to disablethe Verify On
warning message, del ete the entire expression from the data field.

Pushbutton verification works in much the same way. However, when you select
Y es, the pushbutton creates only a momentary output signal. When action verification is
enabled, it isimpossible to hold the button down for any length of time.
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Importing Old Security Files into LookoutDirect 4

Y ou can import the user account information from your LookoutDirect 3.8
processes into LookoutDirect 4 using the LookoutDirect User Manager.

1. Select Options»User Manager from the LookoutDirect menu. You
must be in edit mode for the User M anager item to appear in the
Options menu. The User Manager dialog box appears.

£ Lookout User Manager M= 3
Wl Folicies  Options  Help

3

Import Loc ity File.... Description

Mew User...
Mew Local Group...

Built-in account for granting guest access to Lookout

Delete Del test account
Properties... Enter test account

. test account
Exit

test account

L=
| meerlf trat Arcnunt hd
[l | v

Groupname Description |
aAdministrators Mermbers can fully administer Lookout
& Guests Users grant guest access to Lookout
& Operators Operators granted general access to Lookout
& Systern Operatars Operatars granted system access to Lookout
& TestGroup

2. Select User»Import LookoutDirect 3.x Security File from the User
Manager dialog box. The following dialog box appears.

Import Security File HE
Laak in: I {2 lookout j | ﬁ(l e
1997 (T ilustrations
4beta @ by 3-8 Apps
Apps @ Samples
Apt (23 sentinel
citadel [0 sineci2
graphics @ train_project

File name: ILookout.sec Open I
Filez of type: ISecurity Filez [*SEC) j Cancel |

3. Navigateto your old LookoutDirect 3.8 security file Lookout . sec,
and select it. LookoutDirect 3.8 kept the L ookout. sec security fileinthe
L ookoutDirect directory.
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4. Click on Open.

5. If youhavealready created any user accountsin LookoutDirect 4 that are
the same as accounts you used in LookoutDirect 3.8, you will receive a
message informing you that auser account with that name already exists.
You may replace your recently created account, or choose not to use the
old account information.

6. Exit the User Manager.

A Note Unlike LookoutDirect 3.8, LookoutDirect 4 maintains the Lookout. sec security file
in the Windows Syst emdirectory. The LookoutDirect 4 User Manager creates a unique
identification number for each user account. For Basic A uthentication to work properly, you
must use the same Lookout. sec file for each copy of LookoutDirect running on your
network. Copy your Lookout . sec fileto the Windows Syst emdirectory in every
computer on which you intend to run LookoutDirect.
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Logging Data and Events

This chapter describes three L ookoutDirect methods for logging real-time
system data to disk—Spreadsheet Logger, Citadel Historical Database, and
Event Logger—and report generation.

The Spreadsheet L ogger creates standard ASCI| text filesin comma separated
value (. CSV) file format. You can open and edit these files with common
spreadsheet and database programs. The Citadel Historical Database creates
ahistorical database that L ookoutDirect HyperTrend objects accessin real
time. You can retrieve this data using Structured Query Language (SQL). The
Event Logger creates a chronological audit trail of who did what and when.

You might implement all three methods on a single system. They are not
mutually exclusive.

Refer to Chapter 9, Alarms and Events, for more information on the Alarm
Logger, which logs alarms to disk.

@ Note When your operating system switchesin or out of Daylight Savings time,
LookoutDirect corrects for the change relative to universal time so that there is no data
discontinuity or loss in the Citadel database.

Spreadsheet Logger

© Automationdirect.com

When you want to create permanent ASCI| files that you can later open with
software packages such as Excel, L otus, and Foxpro, use a Spreadsheet object
to store real-time system data to disk.

You can generate more than one spreadsheet for a single processif you

use multiple Spreadsheet objects in one processfile (a. LKP file). You

can have different spreadsheet filesin different subdirectories and each might
have different data stored using different logging criteria. For more
information on the Spreadshest object, refer to the Soreadsheet Logger
description in the online PDF Object Reference Manual or online help.

The following illustration shows the create object dialog box that you use to
configure a spreadsheet object.
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Create spreadsheet storage object E
M ame: ISheet‘I

— File configuration————— [~ Mechanizms to trigger data logging
Interval logging

Mame =

lSheet‘I— Interval = [30:00

[hh:mm: sz, 35 or variable]

Tope: fesv ¥ Logging = Ion
Directory tree location
' Daily
& Monthly
 VYearly
' Perpetual

[turnz interval logging on and off]

Log now = I
[log data every time signal goes tue]

™ Logon every data change

— Data field .
Mo data fields:
Exilting fisld 07 [new fisld] = Cancel |
SavE: I
Help
Delet Faormat: Field: —I
ﬂl IGeneraI vl |1

Data Location

L ookoutDirect stores spreadsheet filesin subdirectories specified by the
Citadel Database section of the System Options dialog box illustrated
bel ow.

System Options E

IF security level is below:, —————————————————— Log alarms to:

IU Lookout will always be mazimized
LPT1: -

ID Uszer cannaot switch to another program
[limited support for ‘Windows MT)
0 Menu bar will not be visible

ID Menu and title bars will not be visible Cirezrge (e etimn liifo |
IU Limit active popups to: |2 [1-99] = =
Change Client License |
[0-9]
Yirtual Keyboard Pops Up On
’7 FRiight Mouse Click

[~ Left Mouse Click W

¥ Show panel navigation arrows in status bar &I

Computer Mame: IPAHWKUS

Citadel Database
Default Computer: IF'AF!DIKDS

Default Path: If:\look4\database
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CSV Files

All LookoutDirect spreadsheet files use the comma-separated value (. CSV)
format. A . CSV file contains text separated by commas. Each line of thefile
represents arow of spreadsheet data. The first row lists signal names and
describes the data stored in each column of thefile. The first column of the
spreadsheet file specifies the date and time datain each row waslogged. The
following illustration showsa Lookout . CSV file opened by Excel.

X Microsoft Excel - Data.csv

ﬁ File Edit “iew Insert Format  Tools  Data  DAQ Seral  GFIBE Window Help  _|&]
x|
D= &lalv] S| olod| =4 2UEL i @[ 4] 1
[l A Bl zu| E==EE %], 98
E9 = |
A | B ] C | D | E i=
1 Time Presssure TankLevel  ReliefValve = Temperature
| 2 | 9/29/97 1544 48 11 a 78
| 3 | 9/29/97 1545 37.64 31.37 a 75
| 4 | 9/29/97 1545 3063 50.92 a 77
| 5 | 9/29/97 1545 2398 583 a 78
| 6 | 9/29/97 1545 19.19 54 .94 1 79
|<r<| » | [, Dgt?(q’rs?ngeé?ﬂsﬁeee £ Sheetd [ Sr:eétsq,( Sheett / si;ﬁﬂ . | Tiuj
Ready | [Sum=0 | | | | [ 4

You can view and edit spreadsheet files using a standard word processing
program, but spreadsheet programs such as Microsoft Excel provide a more
intuitive interface for viewing or editing data and printing custom reports.

File and Disk Errors

If LookoutDirect cannot find the data directory or spreadsheet files or cannot
log datato disk, it generates a priority eight alarm with a descriptive error
message. For example, if your default data location was on

c:\ I ookout \ dat abase, and LookoutDirect was to encounter afull disk
while writing to afile named dat a. CSV, the alarm text would read

(Disk is full) “c:\lookout\database\data.csv”.

When you correct the problem that caused the alarm, the alarm automatically
resets.

© Automationdirect.com 7-3 Developer’s Manual



Chapter 7 Logging Data and Events

Concurrent File Access

When logging data, L ookoutDirect opens the file long enough to add a new
row of dataand then closesthefile. LookoutDirect can log approximately ten
new rows of data per second. (The time stamps associated with each row are
rounded to the nearest second.) Because L ookoutDirect runs under the
Windows multitasking environment, you can open the spreadsheet or
database while LookoutDirect is running. If you have the data file openin a
spreadsheet program such as Excel, LookoutDirect cannot add new rows of
datato thefile. If LookoutDirect does not have write access to the file, it
generates an alarm explaining the problem.

Error witing spreadsheet file: Perm ssion denied
[c:\ I ookout\ dat abase\ dat a. csv]

If LookoutDirect cannot |og datato the spreadsheet fil e, it createsatemporary
buffer in memory to which it logs al the spreadsheet data. When you close
the spreadsheet file, LookoutDirect updates it and resets the alarm.

Information Overload

If you create a Spreadsheet object that logs fifty data fields (object data
members and/or expressions) at five-minute intervals, you generate
14,400 data points per day, or 432,000 data points per month. It can be
difficult to determine which data are critical information.

@ Note Carefully consider the importance of each data point and the time interval between
data points to avoid information overload for both you and your spreadsheet program.

If you have logged more than 16,384 rows of data, the current version of
Excel cannot load the entire spreadsheet file. Spreadsheets created with
one-minute intervals generate 44,641 rows of dataif the directory tree
location is set to M onthly. Spreadsheets created with two-minute intervals
generate 22,321 rows of dataif the directory treelocation is set to M onthly.
To decrease the number of datarows, try changing the directory treelocation
to Daily, which generates only 1,440 rows of data per day at one-minute
logging intervals. Y ou can also use atext editor to divide the larger fileinto
smaller files with fewer data rows.

Besideslimiting rowsto 16,384, Excel limits spreadsheetsto 256 columns of
data. One column is reserved for the date and time.
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Citadel Historical Database

When you need to view historical information using LookoutDirect
HyperTrend objects or access historical data using Structured Query
Language (SQL ), use the Citadel Historical Database to store real-time
numeric and logical datain a compressed format.

L ookoutDirect logs data only when the value of a point changes, not at a
timed interval. The logged data accurately reflects the actual behavior of the
point being logged because the same val ue of apoint isnot recorded over and
over. With Citadel, disk usageis exactly proportional to the amount of
information recorded.

After the dataiis stored to disk, you can view it with a HyperTrend object
in LookoutDirect or with SQL. HyperTrend objects serve as windows into
your database. SQL, an industry-standard language supported by most
database packages, enables other applicationsto directly retrieve data from
Citadel.

Because Citadel uses Universal Coordinated Time (UCT) to time stamp the
data, you do not need to compensate for data logged in different time zones.
The HyperTrend object automatically converts from universal to local time
before displaying a data history.

Default Data Location

The Citadel Database fields in the System Options dialog box specify

the root directory under which all datalogging is stored, including the
database. Ordinarily, Citadel createsaspecial dat abase subdirectory inthe
LookoutDirect directory. This subdirectory holds your historical database
files.
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System Options E

IF security level is below:, —————————————————— Log alarms to:

IU Lookout will always be mazimized
LPT1: -

il Uszer cannaot switch to another program
[limited support for ‘Windows MT)
IU Menu bar will not be visible

ID Menu and title bars will not be visible Cirezrge (e etimn liifo |

IU Limit active popups to: |2 [1-99] = =
[0-9) Change Client License |

Yirtual Keyboard Pops Up On
’7 ight Mousze Click

[ LeftMouse Cliick R
¥ Show panel navigation arrows in status bar &I

Computer Mame: IPAHWKUS

Citadel Database
Default Computer: IF'AF!DIKDS

Default Path: If:\look4\database

If you move or rename the subdirectory or files, you will be unable to access
your data. If you change the default directory, the change does not take effect
until you stop and restart L ookoutDirect. This also interrupts data continuity,
and you have to do separate SQL queries to both databases.

Unlike spreadsheet files, only one historical database per L ookoutDirect
process exists. If you want to devel op multiple processes where each process
file hasits own unique historical database on a single computer, specify a
different location for each process database, as explained in the Process Data
Location section of this chapter.

Process Data Location

When you create aprocessin LookoutDirect, you have an opportunity to set
the default data location for that process in the Create Process dialog box.
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Create Process E

Process Mame:

IEentraIPumpStation

— State Information:
' Save State File with Process Fils

" Save State Fils in Lookout Folder (Based on Process Name)

™ Save Standby State File:

I Brawse.. |

¥ Save state filefs) every IBD [1-1440) minutes.

— Citadel D atabase:
V' Use Default Values
Eomputer Hame:
JPARDIKOS
[Eitadel atabase Eolder:
If:\look4\database

QK I Cancel | Help |

When this dialog box first appears, the Use default values checkbox is
selected. This option directs LookoutDirect to log data from this process to
the default location set in the System Options dialog box for the copy of

L ookoutDirect running the process. In thisway, you can create a process that
logsto the default data location of any copy of LookoutDirect running on any
computer you move the process to.

You can also direct data to alocation on aremote computer, aslong as that
computer is running the LookoutDirect Citadel service. Deselect the Use
default values option and enter the computer and path you want datalogged
to.

Although you can direct data from different processes to different database
directories, proliferating a variety of databases with large numbers of
processes running in one instance of LookoutDirect can degrade
performance, depending on the number of data points being logged.

Creating a Historical Database
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Citadel stores historical information using traces. Trace refersto the line of
continuity for a specific datamember name or point. A trace connects all the
historical values for a given point, which displays as a continuous linein a
HyperTrend object. If LookoutDirect is unexpectedly interrupted or a data
member is temporarily modified to not log to disk, atrace can be broken. If
the trace is broken, the HyperTrend plots the trace as a continuous line with
void sections to represent gaps in the data. Y ou cannot remove individual
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traces from the database, but you can add new traces to the database by
configuring a new point.

You canlog any numeric or logical datamember of any object to the historical
database. Use the following procedure to add a trace to the Citadel database:

1. Select Object»Edit Database and an object that contains data you want

tolog. A dialog box similar to the following appears.

Modbus1 database E
. Mative members: — Alarm conditions
000001-065000 Area: Iwater _I
1-9933 ", e
Condition  Lewvel  Priority

100001-165000
10001-19339
300001-365000 Hi: 150

B
5

4 3000133339 F_

(S 5

—

HiHi: {130

=
nurneric readwrite Inumeric j LoLa: |2

111

Aliaz [optional): Member:
|FlowF|ate |4DD11 Deadband: |12
— Description — Filters [engineering unitz]——
IPotabIe i ater Flow Deviation: |2
Prefix: IFIow Suiffis: IMGD I Forced: I
— Scaling v Log to historical databaze
_ MinimLm I axirnurm Lifezpan Database
Raw units: 400 32000 " Perpetual Computer: PARDIKODS
Eng. units: ID 200 o IBD daps | | Path: fAlookdhdatabase

Updatel Delete | Selectobiect...l Import...l Export...l Guit | Help |

I dentify the value you want to log in the Member datafield. If the value
was previously configured, select it from the Configured pointslist.

Check the L og to historical database checkbox and choose an
appropriate Lifespan. See Logging Criteria for an explanation of time
span settings.

Enter avaluein the Deviation field. See Logging Criteria for an
explanation of Deviation settings.

Click on the Save or Update button. (If you are modifying an existing
configured point, the button automatically changes to Update.)

Configure all the object data members that you want logged to the
Citadel database.

Click on the Select object button and select the next object containing
data you want to log.

Repeat steps 2 through 6 until you have created the traces that you need.
Click on Quit.
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Logging Criteria
To create anew trace in the Citadel historical database, L ookoutDirect needs

the following information: data member name (Alias), Deviation,
and L ifespan.

e Datamember name (Alias)—L ookouDirectt must name each traceinthe
historical database for archiving and retrieval purposes. If Aliasis not
specified, LookoutDirect uses the native datamember name as displayed
inthe Member field. If an dliasis assigned to the native data member,
LookoutDirect usesthe Alias name instead. The name used for the trace
is the same name saved to the Configured points|list box.

e Deviation—If an anal og val ue surpasses or equal sthe Deviation setting,
L ookoutDirect saves a new value to disk in the database. If you
implement Scaling parameters, LookoutDirect compares the Deviation
setting to changes in the Eng. units values to determine when to log
anew point. If you leave the Scaling parameters blank, LookoutDirect
compares the Deviation setting to the raw (unscaled) signal. The
Deviation parameter is not available on logical signals because
LookoutDirect logs all state transitions of logical valuesto disk.

» Lifespan—LookoutDirect needs to know how long you want to
maintain this trace of datain the historical database. L ookoutDirect
maintains the data for at least the time span specified in the L og to
historical database parameters.

L ookoutDirect does not discard old dataimmediately. Disk space
containing old data is reused when new datais logged.

Alarm Information Overload
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Because LookoutDirect createsand maintainsthe historical databasein 1 MB
chunks, you must have aleast 1 MB of available disk space to begin logging
data. When the first 1 MB file fills up with data, LookoutDirect creates a
second 1 MB filein the same directory. When the second fills up,
LookoutDirect continuesto create 1 MB files until al traces can be
maintained on disk for the time spans specified in the L og to historical
databaselifespan datafield. LookoutDirect monitors the status of your hard
drive and generates an alarm when your disk fallsbelow 500 KB of available
space.

Use discretion when determining Deviation settings on each trace of data. If
Deviation is not specified, any change of an analog value resultsin a new
point being logged to disk, and you might generate too much data. If the
Deviation setting istoo large, very little information might be saved to disk.
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Event Logger

When you want to create a chronological schedule of events or an audit trail,
log LookoutDirect events.Y ou can log all events: operator commands, Event
objects, and all global events (running LookoutDirect, closing
LookoutDirect, opening a process file, closing a process file, entering edit
mode, exiting edit mode, and logging on and off).

L ookoutDirect system events, such aslogging on and logging off, or entering
and exiting edit mode, are automatically logged as events by L ookoutDirect.
Other events, such as adjusting the value of a Pot object, are only logged if
you select the L og events option when you create or modify the object.

When LookoutDirect logs an event, it also logs the account name (the
operator), date and time of the event, name of the object adjusted, and the
previous and subsequent settings of the object. Because all of thisinformation
islogged, you create an exhaustive audit trail for that specific workstation.

Use the Event object class to define and log your own event messages based
on auser-defined trigger. For additional information, refer to the Event object
classin the online help or the PDF LookoutDirect Object Reference Manual.

Event Data Location

LookoutDirect stores event files in the same Citadel database that holds
LookoutDirect alarms and L ookoutDirect data for any L ookoutDirect
process.

To view eventsin real time, select the Show Events or the Show Alarms &
Events option in the Alarm Filter s dialog box. Print events the same way
you print alarms, using the appropriate alarm filter settings.

Event Information Overload

Developer’s Manual

The event logger can store information on an individual object instance for
Switches, Pots, and Pushbuttons. Every time you flip a Switch, adjust a Pot,
or depress a Pushbutton, LookoutDirect logs the event to disk. If you enable
the Event Logger for all instances of these object classes, you might collect
more data than you need.

By selectively enabling the Event Logger on critical Switches, Pots, and
Pushbuttons, you cut down on the amount of information logged to the event
file. For example, you might place a dozen Switches on a control panel, but
only one of those twelve requires datalogging. Rather than log eventsfor al
12 Switches, enable the Event Logger only on that single switch.
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Report Generation

Control Panel Reports

Panel objects have a special data member named pri nt . When pri nt
changes from FALSE to TRUE, L ookoutDirect copies a picture of the control
panel and sends that copy to your printer using the Windows Print Manager.
Y ou could use this to record the status of a particular panel at a particular
time. For more information, refer to the Panel description in the online PDF
Object Reference Manual or the online help.

To configure your custom report, design acontrol panel and connect alogical
trigger signal to the panel. You can connect any logical expression to the
pri nt member. The control panel does not have to be visible to be printed.
Therefore, an operator can view one screen (panel) while printing another
screen. For more information about making connections, refer to the

L ookoutDirect Getting Started Guide.

L ookoutDirect determinesthe printed panel size based on dimensionsentered
in the Revise control panel settings dialog box. There are several waysto
accessthisdialog box. First, make sure you arein edit mode. Then, do one of
the following:

e Right-click on apanel title bar.
» Right-click on apanel in the Object Explorer and select Properties.
e Select Object»Modify, then select apanel from thelist.

Revize control panel settings

Mame: IF'aneI1|

Title: IDverview

~ Panel type Background colar:

& Noml [ LI = _l
" Popup .......I_ -

™ Popup noicon
widhy [512
Height; |384 Cancel |

— Security levelz
Wigwing: IEI
Cantral: IIJ

When Panel typeis set to Normal, LookoutDirect assumes that the pandl is
maximized. Even though your control panel might be maximized,
LookoutDirect prints only the area defined by your Panel object Width and
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Height settings. For example, you might have a panel that looks like the
following when maximized.

£"Lookout - svgaeval lkp - [Logging. Alarming & Security]

Ei\e Edit Options  Alarms  Window Bun  Help =12 x|
Data Logging Alarming Security
Temperature Cléemi[:al glanl I:;umps il
rou| rou rou
MW | 000 | e | e

= 100 100 100 =
ressure 90 90 a0
— w | [ Ew | |iw o
70 70 70
60 60 60
Flow 50 50 50 il
m_ 0| g o D w7 0| [Heof
T 20 20 20
ankleve 00 | 10 10 10 I|Leve|5| [Leveta] [Leveln]

0
Valvel Valve2 Pumpl Pump? 2 @ a &
4 ¥ ¥ AE%M4 IH%%H AE%ﬂﬁ Al a4l 20 6
LA 2 Analog Data Lagical Data
—
[ Water Piant |

\12/‘0515:03 | (nohocly) | Mational Instrurnents Internal Use Only | 1:1 alarms

| Log Now | | Help |

The panel shown above has a specified Height of 300 pixels and aWidth of
400 pixels. At avideo resolution of 800 x 600, the printed panel would look
something like the following figure.

Modify the Height and Width dimensions of your Panel object to match your
screen resolution. This problem applies only to Normal style panels. Popup
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and Popup no icon style panels print according to the WY SIWY G principle
(What You See IsWhat You Get).

Y ou can generate reports using LookoutDirect and a third-party spreadsheet
program. Current spreadsheet software provides extensive macro command
capabilitiesyou can use to quickly generate reportsfrom LookoutDirect. Y ou
can write Excel macros that prompt you for the report date, automatically
open the correct spreadsheet file(s), extract the data, and print reports with
combinations of numeric tables and graphs. Y ou can launch these macros
from LookoutDirect or automatically invoke them using predefined timers.

7-13 Developer’s Manual



Chapter 7 Logging Data and Events

Developer’s Manual 7-14w ww.Automationdirect.com



Structured Query Language

Introduction

This chapter describes Structured Query Language (SQL ), Open Database
Connectivity (ODBC), and accessing Citadel data using both SQL
and ODBC.

What is ODBC?

What is SQL?

© Automationdirect.com

The Citadel historical database includes an Open Database Connectivity
(ODBC) driver, which enables other applicationsto directly retrieve data
from Citadel using Structured Query Language (SQL) queries.

ODBC isastandard developed by Microsoft. It defines the mechanisms for
accessing data residing in database management systems (DBMSs). Nearly
all Windows-based applicationsthat can retrieve datafrom adatabase support
ODBC.

Structured Query Language (SQL) is an industry-standard language used for
retrieving, updating, and managing data. In LookoutDirect, you can use SQL
to build queries to extract data from Citadel. The Citadel ODBC driver also
includes many built-in data transforms to simplify statistical anaysis of
retrieved data.
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Creating a Citadel ODBC Data Source

Use the following procedure to create a Citadel ODBC data source for use
with LookoutDirect.

Click the Windows Start button and select Settings»Control Panel.

Run the ODBC applet. It might be called ODBC or ODBC Data
Sour ces or something similar, depending on your operating system

1
2.

5

version number.

and Microsoft Query, before you run the ODBC applet.

Developer’s Manual

User Data Sources:

User D3N | Systern DSM I File DSM I Drivers I Tracing I Connection Pooling I About I

BC Data Source Administiator

I ame

T Diiver l B

Excel Files

FoxPra Files

M5 Access 97 Database
M5 Access 97 Database 1
Teut Files

‘isual FoxPro D atabase
“isual FoxPro Tables

Microzoft dB aze Driver [*.dbf]
Microzoft Excel Driver [.xls]
Microzoft FoxPro Driver [*.dbf]
Microzoft Access Driver [*.mdb)
Microzoft Access Driver [*.mdb)
Microzoft Test Driver [%.tat; * cav]
Microsoft Wizual FosPro Driver
Microsoft Wizual FosPro Driver

Bemove |
LConfigure... |

WinCC4H_97-09-04_10:58:32 Sybasze SOL Anpwhere 5.0

An DDEC User data source stores information about how to connect to
the indicated data provider. A& Llger data source is only visible to pou,
and can only be uzed on the current machine.

Note Shut down all ODBC applications, such as databases, spreadsheets, word processors,

Cancel | Lol | Help

Select the User DSN tab or the System DSN tab, depending on which
type of data source you want to create. User DSNsareonly visibleto the
user who created them on the current machine. System DSNs are
availableto all users on the current machine.

Click on the Add button. The following dialog box appears.
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Select a driver for which pou want to zet up a data source.
Mame | ergion ;I
Microsaft ODBC Driver for Oracle 2.00.00.632
Microsoft ODBC for Oracle 25733711,
Microzoft Parados Driver [.db ] 4.00.3711.0
Microzoft Text Driver [ tat; * cav] 4.00.3711.0
Microsoft Visual FosPro Driver £.00.8428.0

M ational [nstruments Citadel 4 D atabase JENUTRECRI]

SOL Server 3.70.06.23

SOL Server Demo 3.0 Driver 3.00.00.75

Svbase SOL Anywhere 5.0 Mot marked

A E I »
pEe T - |

5. Sdect National I nstruments Citadel 4 Database, then click Finish.

6. IntheNational Instruments Citadel ODBC Setup dialog box, fill in
the Data Source Name, Description, and Database Path fields.

a. TheData Source Nameisthe namethat ODBC applications useto
select your data source.

b. Description isafree-form text string you can enter to describe the
data source.

c. Database Path should match the location of the Citadel database
youintend to access. Useafully qualified path to aremote computer
if you are accessing the Citadel database on aremote computer, such
as\\ Tri pper\c:\I ookout\ dat abase.
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Mational Instruments Citadel ODBC Setup BE

Change data source name, description, database path, or timezone
infarmation. Then chooze OF.

Data Source Marme: ICitadeI 4.0 Databse

Description: IDefauIt Citadel D atabase for Lookaout 4.0
Database Path | \look4'database

~ Time Zore

v illse Operating System's Time Zone and Daplight Savings Time

[EUstan T EEare: [ Corrently within Dayliaht Sayings Time
I[GMT-E:DEI] Central Standard Time, Mesico City, Georgetown [Texas) j

— Compatibility Options
b aximum Column M ame Length: |E2

V¥ Convert special characters oK I Cancel |

The Data Source Name must be different from any other ODBC data
source name. The Description isarbitrary. The Database Path givesthe
location of the folder where the data for this sourceis stored. In
LookoutDirect 4, it ispossibleto configure multiple Citadel databases. If
you do so, you probably want to configure one ODBC data source for
each. If you used the Options»System dialog box in LookoutDirect to
configure a default Citadel database on the local computer, you should
create a data source for the location specified in the Default Path field
in the LookoutDirect System Options dialog box. If you used

File»M odify Processin LookoutDirect to configure adifferent database
for aprocess, you probably want to create a separate data source for that
process using the location specified in the Citadel Database Folder
field of the LookoutDirect M odify Process dialog box.

Click on OK in the Setup dialog box, then click on OK inthe ODBC
Data Source Administrator dialog box.

@ Note Some applications are not completely ODBC compliant. If you plan to use Microsoft
Query, Microsoft Access, or Visua Basic, make sure Maximum Column Name Length
does not exceed 62 characters. These applications cannot handle longer names. Applications
that are completely ODBC compliant can handle names up to 126 characterslong. All traces
whose names exceed the Maximum Column Name L ength are excluded from queries.

Because LookoutDirect objects may include network path information in their names, and
because you can arrange LookoutDirect objectsin hierarchiesinsideyour processes, you may
find it easy to exceed the 62 and 126 character limitations of ODBC. Consideration given to
naming and organizing objects can minimize the risk of encountering this difficulty.
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If you plan to use Microsoft Access or Visual Basic, select Convert special
charactersto force LookoutDirect names into an accepted format by
replacing characters within the names with the charactersin Table 8-1.

The special characters changed in LookoutDirect 4. If you are converting
L ookoutDirect processes from a version earlier than LookoutDirect 4, you
might have to rewrite any SQL queriesyou set up in your earlier processes.

Table8-1. Special Access SQL Characters

Special Character Converted Character

period (.) asign(@)

Accessing Citadel Data

Traces Table

© Automationdirect.com

The ODBC driver presents Citadel datato other applications asatracestable.
The table contains afield or column for each data member logged to the
Citadel database and three fields you can use to specify query criteriaand to
time stamp retrieved data: Interval, Local Time, and UTCTime.

Interval specifiesthe query value samplerate. I nterval can range from
10 msto several years. Interval defaultsto 1 (one day). WEEK isastandard
seven days, but MONTH and Y EAR account for different month lengthsand

leap years.

Because Citadel isevent-driven, it only logs avalue when the value changes.
Using I nterval, you can query Citadel for values evenly spaced over aperiod
of time.

LocalTime and UTCTime are time-stamps that indicate when values are
logged. Citadel storesthetimein UTCTimeformat and derives L ocal Time
from the stored time.

Thefollowingwher e cl ause query uses|nterval and L ocal Timeto select
data over a specified time at one-minute intervals. Notice that time and date
formats are the same as those used in LookoutDirect.

SELECT * FROM Traces

VWHERE Local Ti me>“12/1 10: 00”
AND Local Ti me<“12/2 13: 00"
AND | nt erval =*1: 00"
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Points Table

Data Transforms

The Pointstableisused to retrieve the actual valueslogged by L ookoutDirect
for a data member and the times they were logged. As LookoutDirect logs
values for data members asynchronously, there is no correl ation between the
timestamps for one data member and another. For thisreason, when querying
the Points table, you may only query one data member at atime.

Thewhereclauseusing L ocal Timeand UT CTimeissupported for the Points
table; however, Interval isnot relevant to the Points table. The data
transforms are also not relevant to the Points table and are not supported.

An example of aquery using the Points table could be
SELECT Local Tine, Pot1l FROM Points

WHERE Local Tine > "12/1 10: 00" AND

Local Tine < "12/2 10: 00"

Y our queries can include special commands that perform data transforms to
manipulate and analyze historical data. Table 8-2 lists data
transform commands.

Table 8-2. Data Transform Commands

Command

Transfor mation

Min{ Datapoint}

Returns the minimum for Dat apoi nt acrossthe interval.

Max{ Datapoint}

Returns the maximum for Dat apoi nt acrossthe interval.

Avg{ Datapoint}

Returns the average for Dat apoi nt acrossthe interval.

Stdev{ Datapoint}

Returns the standard deviation for Dat apoi nt acrossthe interval.

Starts{ Datapoint}

Returnsthe number of starts(that is, the number of transitionsfrom OFF
to ON) for Dat apoi nt across the interval. For numeric points, 0.0 is
interpreted as OFF, and all other numbers are treated as ON.

Stops{ Datapoint}

Returns the number of stops (that is, the number of transitions from ON
to OFF) for Dat apoi nt acrosstheinterval.

ETM{ Datapoint}

Returns the amount of time Dat apoi nt wasin the ON state across
theinterval.

Qual{ Datapoint}

There might be gaps in the historical datatracesin Citadel because of
machine shutdown, L ookoutDirect shutdown, or a similar occurrences.
Qual returnstheratio of timefor which valid dataexistsfor Dat apoi nt
acrosstheinterval to the length of the interval itself. If valid data exists
for only one-half of theinterval, Qual returns 0.5.

Developer’s Manual
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Using these data transforms, you can directly calculate and retrieve complex
information from the database such as averages and standard deviations, so
you do not need to extract raw data and then manipulate it in another
application.

For example, you need to know how many times a compressor motor started
in December. You also need to know its total runtime for the month. Use the
following query to get your answers:

SELECT" St art s{ PLC. Mot or Run}”,
“ETM PLC. Mot or Run}”
FROM Tr aces
VWHERE Local Ti ne>="12/1/ 95"
AND Local Ti me<“1/1/96”"
AND | nt erval =" 31"

Thefollowing examples are typical query statements; however, your queries
might be much more involved, depending on your system requirements.

SELECT *
FROM Tr aces

Retrieves the current value of every data member logged to Citadel.
Because your query does not occur at the same moment intimeasaPLC
poll, signals scanned from PLCs are not included in the retrieved data.

SELECT *
FROM Tr aces
VWHERE | nt erval =“0: 01"

Retrieves the value of every data member logged today in one-second
increments. Noticethat theinterval valueis enclosed in quotation marks.

SELECT Local Tine, “Pot1”
FROM Tr aces

VWHERE Local Ti ne>"8: 50"
AND | nterval =*0: 01"

Retrieves and time stamps the value of Pot1 in one-second increments
from 8:50 this morning to now. Names are enclosed by quotes.

SELECT Local Tinme, “AB1.1:3", “Max{ABl.l:3}”
FROM Tr aces

VWHERE Local Ti ne>"10/ 1/ 95"

AND Local Ti me<“11/1/ 95"

AND | nterval =*1: 00"
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Retrieves and time stamps an Allen-Bradley PLC input in one-minute
intervals for the month of October. This query also indicates the highest
occurring input val ue of each minute.

SELECT Local Ti me, “OVEN1_SP", “PLC. OVENl_PV",
“Max{PLC. OVEN1_PV}”, “M n{PLC. OVENl_PV}",
“Avg{PLC. OVEN1_PV}”
FROM Tr aces
WHERE Local Ti me>="14: 00"

AND Local Ti ne <*15: 00"

AND | nt erval =*1: 00: 00"

Retrievesan oven temperature at 3:00 p.m. and showsthe highest, lowest, and
average temperatures between 2 p.m. and 3 p.m.

Accessing Citadel Data with Microsoft Query
1. Launch Microsoft Query.

2. Choose File»New. If the Citadel data sourceis not visible, you must
createit. If itisvisible, skip to step 3.

a. Selectthe<New Dat a Sour ce> entry in the Databasestab. Make
surethe Usethe Query Wizar d to create/edit queriesoptionisnot

selected.
Choose Data Source EHE

Databazes | Queliesl
<Mew Dats Sources —l
dBASE Files [rat sharable] Cancel
Excel Filzs [not sharable)

FoxPra Files [not sharable) Browse... |

M5 Access 7.0 Databaze [not sharable]

M5 Access 97 Database [not sharable] Options... |

Paradox Files [not sharable)
Teut Files [not zharable)

@l [ illze the Query ‘Wizard to create/edit quenes

b. The Create New Data Sour ce dialog box appears. Fill in thefields
as shown in the following illustration.

Developer’s Manual 8-8 www.Automationdirect.com



Chapter 8 Structured Query Language

Create Hew Data Source HE

‘what name do you want to give your data source?
1. IEitadeI 4.0 Database

Select a driver for the type of databage you want to access:

2 INationaI Instruments Citadel 4 D atabase j

Click Connect and enter any information requested by the driver:

3. Connect.. |

Select & default table e poun data saurce [optional);

4 | [

I | Save my usen B arnd passynrd i e data source. definition

@I ] I Cancel |

c. Click onthe Connect button. The National I nstruments Citadel
ODBC Setup dialog box appears. Fill in the fields as shown in the
following illustration. Enter the location of your database in the
Database Path field.

Mational Instruments Citadel ODBC Setup x|

Change data source name, description, database path, or imezone
infarmation. Then chooze QK.

[ata Sauree Wame: I

[Descrption |

[ atabagze Path: If:\lnok4\database

— Time Zone
¥ Use Dperating System's Time Zone and Daylight Savings Time

[EUstarn TN EEarEe: [¥]| Correnty within Dayliaht Sayings Time
I[GMT] Greemwich Mean Time, Dublin, London, Monrovia, Cazablanca j

— Compatibility Optionz

M aximum Colurmn M ame Length: Iﬁ

W ‘Conver special characters 0k, I Cancel |

d. Clickon OK. The Create New Data Sour ce dialog box reappears,
and should look like the following illustration.
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Create New Data Source EHE

‘what name dao pou want to give your data source?
1. ICitadeI 4.0 Database

Select a driver for the tppe of database you want to access;

2 INatiDnaI Inztruments Citadel 4 Databaze j

Click Connect and enter any information requested by the driver:

Select a default table for your data source [optional:
‘| g

[ Sawe my user ID and password in the data source definition

@l QK. | Cancel |

e. Donot select adefault table or save your ID and password. Click on
OK. The Choose Data Sour ce dialog box appears, this time with
the Citadel database as one of your data source choices. Choose

Citadel as your data source and click on OK.

Choosze Data Source

Databazes | Quernies I k

<Mew Data Sources:
iCitadel 4.0 [ atabase
dBASE Files [not sharable]
Excel Files [not sharable) Browse...
FoxPra Filez [not sharable)

Canicel

.

WS Access 7.0 Database [not sharable] Optiansz...

WS Access 97 Databaze [not zharable]
Paradox Files [not sharable)
Teut Filez [not sharable)

@l [™ Use the Query Wizard to create/edit queries

3. SelecttheCit adel datasource. Make sure the Usethe Query Wizard

to create/edit queriesoption is not selected.

&

Citadel and entered the correct database path in the ODBC Setup dialog box.

&

Note If Microsoft Query isunableto connect to Citadel, make sure you havelogged datato

Note If Citadel isnot listed in the Data Sour ce dialog box, make sure you have created

Citadel as a data source. See the Creating a Citadel ODBC Data Source section for more

information.
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4. Inthe Add Tablesdialog box, double-click Tr aces or Poi nt s,
depending on whether you want to view raw data(Poi nt s) or resampled

data (Tr aces). In the following figure, Tr aces are used.

Add Tables EHE

lable: Add
Paints —
LClose
Optionz... |
[Wismern: I j
[Dafatrase; I j

5. Closethedialog box.

Microsoft Query presents the full Query Window with the Tr aces and
Poi nt s tables. The names in these tables are a comprehensive list of
all name values that have been logged to Citadel.

SQL Button

View Criteria Button

! Microsoft Query
File Edit “iew Fagnat Table iteria  Hecords

Query —
Window\ E=IEE]

By Query 1 from Citadel 4.0 Database

Window Help

Traces
Window

Traces

"AWPARDIKDS\DemoProcess14PLC_1@FlowR ate' -
"APARDIKOSongtermservehServer_1_Waveform] @cogine_wave''
"SAPARDIKOS\My_ServersPLE_ Simulator@amplitude

"SAPARDIKOS \My_ServersPLE_ Simulator(@offzet

APAROIKOS Wy Server\PLC Simulatori@period"

“LocalTime"
1995-06-24 09:33:03
1995-06-25 09:33:03
1995-06-26 09:33:.03
1995-06-27 09:33:03
1995-06-28 09:33:.03

]

["\\PARDIKOS\My Server\PLC Simulator@amplitude
a0

=
=

=]

H[4]Fecord]l » ]

Select View Criteria to show/edit criteria limiting records shown

[ [ [

© Automationdirect.com

6. Toview atrace, double-click on or drag the field you want to view
to a blank column in the data pane. In the figure above, Local Ti ne and
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"\\ PARO KOS\ My_Server\ PLC_Si nul at or @npl i t ude" have
been dragged down.

To view adatatransform value, enter the function directly into a blank
column. For example, to view the minimum value of

PLC Si nul ator. anpl i t ude, you would enter

“m n{\\ PARO KOS\ My_Server\ PLC_Si mul at or @npl i t ude}”.
You must include the quotation marks and braces.

The data set in the figure above was retrieved using no specific criteria,
so the ODBC driver used the default. Although there are several waysto
specify criteria, this example uses the criteria pane.

Click on the View Criteria button. The pane appearsin the Query
window.

Add afield to the criteria pane by double-clicking on the field, or by
dragging it to the blank column in the criteria pane. In the following
example, an Interval criteria of one minute was chosen.

o b2
== Microsoft Query

IS[=] E3

File Edit “iew Fomat Table Criteria Hecords ‘Window Help

EIFEE

%y Query 1 from Citadel 4.0 Database M= 3

Traces

“Interval
"LocalTime"
"Resolution’
“UTCTime"

"SAPARDIEOS \server_14Server_1_Waveform] @triangle_wave" -
"APARDIKD S \serverl W aveform] @sine_wave"

Criteria Field: | "Interval”

Yalue: |'0:01:00"
or: ||

A4

Criteria Pane

“LocalTime™ ["\\PARDIKOS\My Server\PLC Simulator@amplitude™ | "\\PAROIKDS\My  «
B [1993-068-24 09:33:03 |30 a0 [l
[ |1993-06-24 09:40:09 30 a0
[ |1993-06-24 09:41:09 30 a0
[ |1993-06-24 09:42209 30 a0
[ |1993-06-24 09:42:09 30 a0
[ |1993-06-24 09:44:.09 30 a0
[ |1993-06-24 09:45:09 30 a0
[ |1993-06-24 09:46:09 30 a0 -
[ 4] FecordT SCTREN N 3|

Rieady rrrrrr-

Developer’s Manual

When you enter qualifying criteria values, use the syntax demonstrated
in SQL Examples earlier in this chapter.

As soon as you specify criteria, Microsoft Query retrieves the specified
data. You can save your query at any stage of development, and asyou
build your query, the application builds an SQL statement.
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10. Click on the SQL button to view or edit the query statement.

saL [ 7] ]
SOL statement:

SELECT Traces."LocalTime", ;I
Traces."\PARDIKOS \My_Server\PLC_Simulaton@arnplitude, Cancel |
Traces."\\PARDIKOSYMy_Server\PLC_Simulator@amplitude"

FROM Traces Traces

WHERE [Traces."|nterval'="0:01:00"

Accessing Citadel Data with Microsoft Excel
1. Launch Excdl.

2. Choose Data»Get External Data»Create New Query. This Excel
command directly launches Microsoft Query.

3. Usean existing query or create a new one. See the section Accessing
Citadel Data with Microsoft Query for information on querying.

4. When you finish building your query, return the result set with the
File»Return Data to Microsoft Excel command. Excel prompts you
with the Get External Data dialog box, enabling you to change or
confirm the destination cells of theresult set. If you want to query Citadel
later to update the result set, check the Keep Query Definition
checkbox.

Click on OK to write the datato an Excel worksheet.

6. To update your result set, select any cell within the worksheet result set,
choose Data»Get External Data, and click on the Refresh button.

Accessing Citadel Data with Microsoft Access

@ Note The SQL/92 standard states that a delimited identifier is any string of no more than
128 characters enclosed in quotation marks. It further statesthat characterswithin adelimited
identifier are exempt from SQL syntax checking. Unfortunately, Microsoft Access performs
its own syntax checking for ODBC queries using a non-standard SQL syntax—even within
delimited identifiers. For this reason, National Instruments provides a Convert Special
Characters selectionin the Citadel ODBC Setup dialog box. When selected, the ODBC driver
converts the specia characters to accepted Access characters. Refer to Table 8-1 for a
complete list of special characters.

When you query Citadel using Microsoft Access, you must use the Microsoft
Access non-standard SQL syntax in your select statement. Remember to
consider the following elements:
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e Convert special characters for Access compatibility (see Table 8-1)

»  Place double quotes around L ookoutDirect trace namesto identify them
as delimited identifiers

» Encloseidentifiersin square brackets ([ ])
e Place pound signs (#) around time stamps

For example, to retrieve Local Ti me, Pot 1, and Ti way1. V101, where
Local Ti me isgreater than 11/20/95 18:00:00, and where | nt er val isone
second, enter the following query:

SELECT Local Time, ["Pot1"], ["Tiwayl@101"]

FROM Tr aces
VWHERE Local Tine > #11/20/95 6: 00: 00 PM¢
AND Interval = '0:01

1. Toquery Citadel from within Microsoft Access, open a database and
select File»Get External Data»L ink Table. The Link dialog box
appears, as shown in the following illustration.

Link [ 7]x]
Look in: ID database j | Qlll d
Link. |
Advanced... |
Find files that match these search criteria:
File narme: I j Text or property: I 'l Eind Mow |
Files of bype: |Microsoft Access (*.mdb;*.mdw;*.mda| = | Last modified: Iany Lime: VI Mew Search |
HTML Documents (*,hkml;*, hem) =
Motk all file bygdBASE IIT (*.dbf) E bypes, run the Setup program, click AddfRemove, Data Access,
Change OptigdEASE Iv (*,dbf) the Office 97 WaluPack.
dBASE 5 {*.dbf)
Wl ft FoxPro (*,dbf
0 file(s) fo icrosoft FoxPro =

2. SettheFilesof typefield to ODBC databases(). The Select Data
Sour ce dialog box appears.
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Select Data Source EHE

File Data Source  Machine Data Source |

D ata Source Mame

| Type | Description

i Uszer Default Citadel D atabase for Lookout ...
dBASE Files Uszer
Excel Files Uszer
FoxPra Files Uszer

M5 Access 7.0 Database Uszer
M5 Access 97 Database Uszer
Paradox Files Uszer
Teut Files Uszer

Mew..

A Machine Data Source iz specific to thiz machine, and cannot be shared.
"Uszer" data sources are specific to a uger on thiz machine. "System' data
zources can be uged by all uzers on this machine, or by a spstem-wide service.

QK I Cancel Help

3. Choose the M achine Data Sour ce tab.

Highlight Citadel 4.0 Database.dsn, as shown in following illustration.
(This example assumes you have created a Citadel data source as
described in the Creating a Citadel ODBC Data Source section. If you
have not created a Citadel data source, you may not be able to complete
this example exercise.)

“I0DBC Data Source Administrator EHE
User DSN | Syztem DSH I File DSM I Driversl Tracingl Connection Poolingl About I

User Data Sources:

| Diiver ... |
Mational Instruments Citadel 4 Database
dBASE Files Microzoft dB aze Driver [*.dbf] Bemove |

Eucel Files Microzoft Excel Driver [*.xlz]

FoxPra Files Microsoft FosPro Driver [.dbf] Coarfigure... |
MS Access 7.0 Databaze  Microzoft Access Driver [*.mdb)

M5 Access 97 Databaze  Microzoft Access Driver [*.mdb)

Paradox Files Microzoft Paradox Driver [*.db ]

Test Files Microsoft Test Driver [*.bat; *.cav]

4] | ]

An ODEC User data source stores information about how ta connect to
the indicated data provider. & User data source is only visible to pou,
and can only be used on the current machine.

QK I Cancel | Lol | Help

5. Clickon OK. TheLink Tablesdialog box appears.
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Link Tables
Tables |
Paints QK I
Traces

Cancel |

Select Al |
Deselect Al |

™ save password

Choose Traces. The new table linksto your database.

The Select Unique Record Identifier dialog box appears. Click on
Cancel, because L ookoutDirect does not support unique record

identifiers.

Select Unique Record ldentifier

Fields in table ‘Traces";

HE
o]

"Interval"

"Resolution”

"WPAROIKOS continuous 1Y MTR101_PID@Output”
"WPAROIKOS continuous 1\MTR101_PIDSetpointPo

"LocalTime" ila
"UTCTirne" Cancel |

"|\PAROIKOS continuous 1 \PLC@FIC 102"
"\\PAROIKOS democlient|Pots| TankLewvelPot”
'"l,'l,PAROIKOS'l,democlient'l,Switches'l,PumpModeSwitnLI

To ensure data integrity and to update records, you
must choose a field or fields that uniguely identify each
record, Select up to ten fields,

8-16

8. Atthispoint, you canbuild queriesin Accessto extract datadirectly from
the Citadel database. See your Microsoft Access documentation for more
detailed information on this process.
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Accessing Citadel Data with Visual Basic

@ Note Visual Basic software relies on Microsoft Access DLLs for performing ODBC
gueries. Because it uses the Access non-standard SQL syntax, be sure that Convert Special
Charactersis selected in the Citadel ODBC Setup dialog box. Refer to the note under
Accessing Citadel Data with Microsoft Access.

You use the Citadel ODBC Driver in Visual Basic the same way you would
use any other ODBC driver. To retrieve and view data, you have to create a
data control and at least one text control.

1. Placeadatacontrol on an open form.
2. Setits Connect property to DSN=Ci t adel and double-click on its

Record Sour ce property to identify Tr aces asits source table.

If you want to select all of the datafor all tracesin the Citadel database,
leave the Record Sour ce property set to Tr aces. If you want to narrow
your query, enter an SQL select statement in the Record Sour ce
property.

For example, to retrieve Local Ti me, Pot 1, and ABL. | : 3 where
Local Ti me isgreater than 11/20/95 18:00:00 and less than 18:30:00,
and where I nt er val isone minute, enter the following query:
SELECT Local Time, ["Pot1"], ["ABL@:3"]

FROM Tr aces

WHERE Local Ti me > #11/20/95 6: 00: 00 PM¢

AND Local Ti me < #11/20/95 6:30: 00 PM#

AND Interval ="'1:0

@ Note Remember to use the Microsoft Access SQL syntax in the select statement, convert
special characters for Access compatibility (see Table 8-1), place double quotes around
L ookoutDirect trace names to identify them as delimited identifiers, enclose identifiersin
square brackets ([ ]), and place pound signs (#) around time stamps.

© Automationdirect.com

4. Place atext control on the form.
5. Setits Data Sour ce property to the name of your data control—for

example, Dat al.

Click onthe Data Field property to highlight it and then use the property
sheet drop-down combo box to select the desired field name. All logged
data members should be listed including Local Ti me, | nt erval , and
Pot 1.

Repeat steps 4 through 6 for each data member you want to display on
your form.
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If you areusing Visual Basic 4 or later, you might get a Visual Basic warning
telling you Qbj ect variable or with block variable not set.

The following steps should help if this problem arises.

1. Make surethat the Citadel ODBC is properly installed. Select Control
Panel»32-bit ODBC and choose the Users DSN tab. You should see
your Citadel data source listed. If you do not, you must create it. See
Creating a Citadel ODBC Data Source for more information.

2. Make sure you have placed a Data Control on your open form.

Set the Connect property of the Data Control to ODBC; DSN=Ci t adel
(or any other name you defined in the Users DSN tab in step 1). You
should now be able to see Tr aces in the Recor d Sour ce property.
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The LookoutDirect alarm service keeps track of error messages and any
process elements you have defined alarm conditions for. Y ou can define
alarm conditionsfor most L ookoutDirect objects and datamembers. Y ou can
filter, display, log, and print alarms. Y ou can also organize alarms into
hierarchal areasto aid in performing the other alarm tasks. All LookoutDirect
alarms and events are automatically logged to the Citadel database.

When the alarm display window isvisible, a pair of thin lines serve asa
cursor. You can scroll through the alarms with your keyboard cursor keys,
selecting individual alarms with the spacebar.

Right-clicking in the alarm window opens the Alar ms menu, which includes
options you can use to acknowledge alarms and access all other alarm
properties.

Defining Alarm Conditions

Y ou can create an alarm condition in two ways. First, you can define alarm
parameters when modifying an object database (Database-Generated
Alarms). Second, you can use Alarm objects to define alarm conditions
(Alarm Object method).

Database-Generated Alarms

© Automationdirect.com

Most objects contain numeric or logical data members. If they exceed
specified conditions, you want LookoutDirect to generate an alarm. These
conditions can include high, low, high-high, and low-low. Select
Object»Edit Database or right-click on the object in the L ookoutDirect
Object Explorer to modify alarm parameters for an object data member inits
database dialog box asillustrated in the following figure. Y ou can browse for
an existing alarm area for the alarms, or create a new one.
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Alarm Objects
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PLC_Simulator database E
Configured points: Mative members: r Alarm conditions
amplitude 1.1-1000.30 - Area: ITank‘I
offset » A1.30 » _I
period 1 A.Iogic.:al‘l ¥ logical. 30 Condition  Lewvel  Priority
hase + o LY . o
P # b1 .30 i [35 3
% AT1000 Hi: ISS IB
A1.logicaH1000.logica =
s 0 gea] L= [ [
numeric read/wiite |numenc j Lol Iw— IS—
Aliaz [optional): Member:
ITank‘I Level |A‘| Deadband: |4|
— Description — Filters [engineering unitz]——
I Deviation: I
Prefix: I Suffis: I I Forced: I
— Scaling Log to historical database
Minirmum b axinum Lifespan _
Faw units: ) Fempetual Daa path.l
Eng. units: I I = |355 daws | kachine: I
Save I [elete | Select object... | Impot... | E=paort... | Guit | Help |

This method offers the most efficient way to define standard or simple alarm
conditions. Furthermore, this method is especially useful when you configure
alarms for data that originate from objects with large databases, like Driver

objects and DataTable objects.

For dedicated Alarm objects, you define and create Alarm objects on an
individual basiswith the Obj ect»Cr eate command, or by right-clicking on a
process in the LookoutDirect Object Explorer. The Create Alarms dialog
box appears, as shown in the following illustration.
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Create Alarm E
Mame: IAIarm2 Alarm area: IEhemicaI J

Meszage = I"Eheck Feactor Status!"
Condition = I\PLE‘I .Pressure >100 AND PLCT . Reliefialve=0FF

—* | ogical alam

Pricrit W
[1r_|103]_|:,| I‘ID ﬁle‘?ve Ic::\sounds\WarningSiren.wav

" Mumeric alam

FEriaritiss

Hittilevel= | [
Hilevel= | [
Lrlevel= I l_

Lher{ b evel = I l_
Erateiaf change = I l_

(= I [Examples 1RV ar penmiaute]

Sample = I

QK | Cancel | Help |

You can create alarms that are triggered by any event or combination of
events you specify in the Create Alarm dialog box using as simple or
complex an alarm criterion as needed. You do not have to use the traditional
set of alarm conditions (that is, High, Low, Rate-of-Change). See the Alarm
topic in your online help or in the online PDF L ookoutDirect Object
Reference Manual for additional information.

Alarm objects are not the only source of alarm signals. Most object classes
generate their own alarm signals—Driver, Spreadsheet, and Expression
objects can also generate alarms.

Several object classes generate circular referencealarms. A circular reference
alarm defines a condition where the signal generated by an object is sent back
to that object as a parameter, either directly or indirectly. Circular references
arealwayspriority 10 alarms, and you should correct them during processfile
testing.
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The Alarm Subsystem

Y ou use the alarm subsystem, which is comprised of several components, to
control how alarmsare displayed, acknowledged, printed, grouped into areas,
prioritized, and filtered. Before you implement a structure for your alarming
system, you should understand these various components.

Selecting Processes to Monitor for Alarms

Alarm Areas

Developer’s Manual

Before you can monitor alarms or events running on other computers, you
must add the processes those events might rise from to the list of processes
your monitoring computer iskeeping track of. To select processesto monitor,
choose Alarms»Select Processes. The following dialog box appears.

Select Processes for Alarms E
Available Processes Selected Processes
E--@ Universe \wparoikos. dy.natinst. comhkdy_Server
E% Metwark “hparoikos. dy. natinst. comClient_1

-k automation. natinst. cor
- paroikos. dy.natinst. cor

B tripper Add
.. Lookout_Preview _I

EE paroikoz. dy.natinst. com
| Client_1

Sl My Server

<< [VElete |
I
()8 I Cancel |

Select the processes in the Available Processes list that you want to monitor
and click the Add button. To stop monitoring a process, select the processin
the Selected Processeslist and click the Delete button.

For organizational purposes, you can classify alarmsinto areas. Alarm areas
allow operators to filter unwanted alarms and acknowledge alarms on an
area-by-area basis.

You can create any number of alarm areas and assign any number of alarms
to any area. However, you should carefully plan your alarming structure so
operatorscan filter alarmsby meaningful categories. With acarefully planned
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structure, you can handle specific areas and/or prioritiesif your system
experiences alarge number of alarms.

@ Note One reason to decide on your alarm area arrangement in advance has to do with
maintaining alarm data continuity. If you move alarm notification from one area to another,
only new notificationswill be stored inthe new area. To accessold alarms, you haveto search
inthe original area.

© Automationdirect.com

LookoutDirect has hierarchal organization of alarms based on alarm areas.
When you create an alarm area, LookoutDirect creates afolder in the global
$Alarm object to hold those alarms. These folders make browsing for alarm
areas when setting filters more convenient.

When you first start LookoutDirect, it has one default alarm area called
LookoutDirect. There are also a number of darm areas built into

L ookoutDirect that become visible when you create or open a process that
uses one of the objects associated with those areas. Table 9-1 liststhe various
alarm areas.

Table 9-1. LookoutDirect Alarm Areas

Alarm Area Description

L ookoutDirect LookoutDirect default alarm area. Includesalarms
not directed to a specific alarm area.

Serial Ports Alarmsinvolving serial ports and seria

(comm) communication.

Citadel Alarms concerning the Citadel database.

DDE Alarms generated by any DDE object or action.

Disk Disk alarms.

Math Mathematical errors, such as an attempt to divide
by zero.

Print Printer alarms.

You create your own alarm areas by entering an alarm areanamein the Area
field of the Alarm conditions section of the database dialog box or in the
Alarm areafield of the Alarm object.

After you create or activate a L ookoutDirect alarm area, that area becomes a

part of your Citadel database and appearsinthe alarm area hierarchy, whether
or not the process directing alarmsto that areais running.
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Alarm Priorities

Alarm Window

See the Alarm object in the LookoutDirect online PDF Object Reference
Manual.

Assigneach alarmapriority level ranging from 1to 10, where Priority 1isthe
lowest priority alarm and Priority 10 is the highest priority alarm.

Priority 1 alarms do not require operator acknowledgment. When they are
deactivated, Priority 1 alarms are removed from the alarm window by
L ookoutDirect, regardless of acknowledgment.

You should assign Priority 1 to only minor, inconsequential alarms. Often,
priority 1 alarms do not exist in control strategies. If an occurrenceis
significant enough to be classified as an alarm condition, you should assign a
priority level that requires operator acknowledgment.

Priority 2 and higher alarmsrequire operator acknowledgment beforethey are
removed from the alarm list.

The Data fileslocation parameter in the System Options dialog box
specifies the root directory for the Citadel database.

The Alarm window lists all active and unacknowledged alarms. Alarms are
listed in chronological order with the most recent alarm at the top of thelist.
If there are too many alarms to see at once, you can use the scroll bar at the
right of the Alarm window to scroll through the list.

If you have your Alarm window display options set to minimize the window,
you can view the alarm window by pressing <Ctrl-A>, selecting
Alarms»Show, or clicking on the alarm indicator box on the far right side of
the LookoutDirect status bar at the bottom of the screen, shown in the
following figure.

|07/26 14:58 |

Administrator [ Mational Instruments Internal Lse Only &= | = | Dalarms |

Developer’s Manual

To quickly identify alarm status, use the LookoutDirect Alar m window color
scheme, as defined in Table 9-2.
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Table 9-2. Alarm Colors

Color Alarm Status

Red Active

Blue Unacknowledged, Inactive

Red and Black | Acknowledged, Active

(Alarm information, including time, description,
priority, and name, appearsin black and the areain
red).

When you acknowledge an inactive alarm or an acknowledged alarm
deactivates, LookoutDirect removes the alarm from the alarm window.
Because anew line is added to the list every time the alarm activates,

L ookoutDirect might list the same alarm condition multiple timesin the
alarm window.

When you acknowledge an alarm or ablock of alarms, LookoutDirect
prompts you to enter acomment, which islogged to the database al ong with
the acknowledgement time and operator. This comment is optional, and you
can omit entering it if there is nothing to make a note of.

To view detailed information about a particular alarm, right-click on the
alarm in the alarm window and select Properties.

Alarm Display Options
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The Alarm window displays unacknowledged alarms that meet alarm filter
requirements you set with the Alarm Filter dialog box. With the
Alarms»Display Options command, you can change the display style of the
Alarm window. The Alarm Display Options dialog box appears, as shown
in the following figure.

Alarm Display Options E

Window style ‘window height:
|5 lines [2-20)

 Mirimized Font... |

()8 I Cancel |

10 pt Arial Bold

The Window style determines the position of the alarm window in the
L ookoutDirect workspace. If you select Floating, the alarm window appears
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as a pop-up style control panel that you can resize and move on the screen.
You can minimize afloating alarm window at any time.

If you use either the Top or Bottom window type, the Window height
specifies the number of alarms LookoutDirect can display in the Alarm
window. The actual height of the Alarm window adjusts automatically
depending on the selected font and Window height setting. You can resize a
floating Alarm window at any time with the sizing border. If more alarms
occur than can bedisplayed inthe Alarm window at once, ascroll bar appears
along the right side of the window.

The following illustration shows an example of an Alarm window with
Window style set to Bottom and Window height set to 4.

0 AlarmsWindow [_ =] =]
Time | Process I.Area | P..I Object Name I Description I
14:20:44.2  ‘kali\Saturn_5_Station  Saturn‘Stationd\Sectord\FuelCells 4 kali\Satur... Temperature on fuel cell 4 exceeds specification.
14:20:44.2  ‘kali\Saturn_5_Station Saturn‘\Station®\Sector?'\PumpsiGas 7 ‘kali\Satur... Clogged Intake Valve

14:18:16.5  vkalitSaturn_5_Station  SaturniStationd\Sectord'Conveyers 9 kali\Satur... Conveyor 9 is jammed

Alarm Filters

Developer’s Manual

To filter the alarms that appear in your alarm window, select Alar ms»Filter
Options, or right-click in the alarm window and select Filter Options. The
following dialog box appears.

Mew Alarm Filters E
Filter Criteria
Min I I I

™ User Mame
™ Ack User Mame
™ Ack Comment

™ Object Name
™ Description
™ Area Mame
Browse Areas... |
Sho

" Events Orly & Alarms Only € Alams & Events |

i el s

e IU Citart ke I
I Eudiblelams 0K I

Cancel | Help |

To monitor alarmswith specific priorities, set the Min and M ax values of the
Priority criterion.
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Set User Nameto restrict your alarm monitoring to alarms generated while
that particular user islogged on. You can only select one user name at atime,
but you can use wild card characters to widen the scope of the alarms
reported.

Set Ack User Name to restrict your alarm monitoring to alarms
acknowledged by that particular user. You can only enter one user name at a
time, but you can use wild card characters to widen the scope of the alarms
reported.

The Ack Comment filter restricts your alarms displayed to those with the
specified acknowledgement comment.

Set Object Nameto restrict your alarm monitoring to alarms involving the
name you enter. You can only enter one name at atime, but you can use wild
card characters to widen the scope of those objects reported.

Set Description to restrict your monitoring alarms that meet your criteria.
You can only choose one description category at atime, but you can use wild
card charactersto widen the scope of the alarmsreported. The L ookoutDirect
categoriesHiHi, Hi, Lo, or LoL o are added asa prefix to any descriptionsand
areignored by description filtering.

Set Area Nameto restrict your monitoring to the alarm areayou choose. You
can only enter one alarm area at atime.

Usethe Browse Ar eas button to locate and select the alarm area you want to
use as afilter.

You can choose to have the LookoutDirect Alar m window show alarmsonly,
events only, or both alarms and events by checking the appropriate box in the
Show section of this dialog box.

Use the parameters in the Old Alarms section to display alarms after they
have been acknowledged.

Select Audible Alarmsto enable a sound alert when an alarm takes place.
The sound depends on your windows system setting for error sounds.

The Alarm Alert box intheright corner of the status bar displaysthe number
of alarms currently visiblein the alarm window.

0 alarms |

If you arefiltering alarms, alarms that do not meet your filter criteria do not
show up in this status bar count. To see all alarms, click on the Display All
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Alarm Print

Developer’s Manual

buttoninthe Alarm Filter sdialog box, then click on OK. The alarm window
displays al active and unacknowledged alarms. The status bar reflects the
change.

Y ou can print larmsin LookoutDirect, based on your filtering. To print your
alarms, select Alarms»Print. The following dialog box appears.

| Print Alarms and Events | ]
i~ Print Range
' Today
" Yesterday Q e |
' Previous 24 hours
' This week Help |
' Last week — Printouts
 This manth V' Snapshat
" Last month v Joumal
€ This year —Columpns———————
& Range: I~ Area W Process
Fram: || W Friotity [~ Description
Ta ™ Object ¥ Ack user
: || T User T Comment
rrmddd Ay bk mim [T Coripatenate Eoltimits

IV Print to C5Y files

Shapzhot: IE:\Iookout4\snapshot.csv
Joumnal: IE:\Iookout4\iournaI.csv
Time Format: Imm.-"dd hh:rmm j
Filter Options... |

Select the time range you want to print alarms and events from with theitems
in the Print Range section of the dialog box. Notice that when you define
your own range, you use month, day, and year, followed by hour and minute.

The Printouts selections determine the exact alarm information included in
your printout. Snapshot only prints the status of alarms at the beginning of
the specified Range but does not indicate what happened during the time
span. Jour nal creates a printout of everything that happened during the time
span from the beginning of the Range.

Specific information about each alarm is presented in columnar format.
L ookoutDirect prints only the information you designate. Select which
columns you want printed in the Columns section of the dialog box.

To print to acommaseparatedfile (. CSV), selectthePrint to CSV fileoption.
Enter the file namesfor your journal and snapshot files, including acomplete
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path to where you want the file written. If you enter afile name only,
LookoutDirect will create the file in the LookoutDirect directory.

Set the format for printing timesin the Time Format list.

You can adjust your alarm filters for printing by clicking on the Filter
Options button to access the alarm filter options.

E Note You can print alarms asthey happen by specifying a printer port inthe L og alarmsto
field of the System Options dialog box, accessed by selecting Options»System from the
menu bar. Thisworkswell for aprinter directly connected to your computer. To print alarms
directly to a network computer, you have to capture a port in the network printer driver and
link it to your networked printer. Consult your operating system documentation for detailed
instructions on how to capture a port for a printer driver.

Alarm Acknowledgment

© Automationdirect.com

Before you can acknowledge an alarm, you must select it. To select analarm,
click ontheaarm line in the Alarm window. Highlighting indicates that the
alarmis selected. To deselect an alarm, click on the alarm line. <Ctrl-click>
to select multipleindividual alarms; <Shift-click> to select blocks.

You can access all the acknowledgement optionsfrom the Alarms menu item,
or by right-clicking in the Alarm window.

Right-click an alarm in the window and choose Select All to select all alarms
for acknowledgment. You can also select Acknowledge All. Because
selecting each alarm individually can be very time consuming, either
technique can be especially useful if your processis experiencing a high
number of alarms.

Right-click and select Deselect All to deselect al alarmsthat were previously
selected for acknowledgment. If you want to deselect only some of the
alarms, <Ctrl-click> on the individual alarms you want desel ected.

Selecting Acknowledge acknowledges alarms that you have selected for
acknowledgment. If you have not selected alarms when you invoke this
command, the following message box appears.

= Acknowledge Alarms

® No alarms selected for acknowledgement
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If you select one or more alarms for acknowledgment, a dialog box appears
for an operator to enter acomment concerning the alarm. Comments are
optional, and you can click on OK to finish acknowledging alarms without
entering acomment.

You can search the database for alarms or print out the alarms based on
comments, S0 using certain standard comments (in addition to comments on
specific circumstances) can make the filtering process easier. You should
create your own master list of standard commentsif you want your operators
to use them.

Acknowledge E

Comment

[Dirain valve at pump station gix may require
maintenance or replacement.

Cancel |

You might want further information about a specific alarm or event.
Right-click on an alarm and select Properties. The following dialog box
listing specific information about the alarm or event appears.
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Alarm Properties E

Event Or Alarm:  Blarm
User at activation: [Ensigntorm

Activated: [1999-07-07 14:15:19

De-dctivated: [still active

Acknowledged:  [1999-07-07 141319

Ack User: |t4aiorTam

Pricrity: [a

Process: [\skalitS aturn_5_Station

Object Mame: [\SkalivS atumn_5_StationCorveyordlam_9_Sector_4
Area S aturntStation55 ectord\Conveyers

Ack Comment:  |One of the bearing keeps jamming, and needs to be

replaced. | sent Ensign Morn ta rig something up until we
get the parts from central

D escription: Convepor 3 is jammed

<--Previ0us| Mewt |

You can scroll through alarms and events using the Previous and Next
buttons.

Acknowledging Alarms Programatically
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By connecting to the appropriate data members of the global $Alarm object,
you can acknowledge alarms programmeatically with Pushbuttons or other
logical expressions. Thisway, you can bypass the menu commands, or
acknowledge alarms from remote L ookoutDirect network nodes. For
instance, you could create a single Pushbutton that acknowledges all alarms,
or you could create multiple Pushbuttons for acknowledging specific areas of
alarms.

With the $Alarm object, you can access numeric signals that indicate the
number of currently active alarms or the number of unacknowledged alarms
inaparticular area. For more information, refer to $Alarmin your online help
or in the online PDF LookoutDirect Object Reference Manual.
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Redundancy

With LookoutDirect, you can configure two process control computers for
redundancy, providing automatic transfer of control if the primary computer
should fail. Redundancy only applies to systems that implement networking
of multiple LookoutDirect nodes. It does not apply to stand-alone systems.
Y ou should understand processfiles (. L4P) and statefiles(. L4T) beforeyou
attempt to use this chapter.

@ Note Inversions of LookoutDirect earlier than LookoutDirect 4, redundancy was handled
through NetDDE. National Instruments recommends you use LookoutDirect’s TCP/IP-based
networking when possible, but you can still use your old NetDDE-based processes with the
newer version of redundancy. However, you must equip your backup computer with a
monitor and load process like the one described in the Setting up the Standby Process and
Computer section of this chapter. You must also modify the process properties of both
primary and standby processes to handle state file and data logging paths appropriately,
as described in the Implementing Redundancy section.

No other aterations should be necessary to upgrade your redundancy processes, though you
should test the new arrangement thoroughly. The need remains for following NetDDE
naming conventions as well as the other instructions given in Appendix A, Networking With
DDE. If your client process uses NetDDE in shifting access from one computer to another, it
will continue to work in the current version of LookoutDirect.

You set up computer redundancy using the LookoutDirect Monitor, Loader,
and Symbolic Link objects.

Standby refersto a network configuration in which one computer is
designated the primary computer and another is designated the standby
computer. The primary computer normally monitors and controls the process
while the standby computer monitors the primary computer. If the standby
computer quits receiving information from the primary computer, the standby
computer automatically takes over and assumes the role of the primary
computer. Thefollowing illustration depictsatypical LookoutDirect network
structure with the standby option configured.
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I/0 hardware could
be PLCs, RTUs,
controllers, or any —»| PLC
other device Lookout
communicates with.

E standbycontrol .| 4p

primary.|4p i copy of prinmary.|4p client.l4p

@) e

Primary Machine

Standby Machine

Local Area Network

Standby Basics
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There are three basic principles assumed in the illustration shown above.
First, both the primary and standby computers must have direct accessto your
field I/O. If the primary computer fails for any reason, you cannot rely on it
anywhere in your backup strategy. Y our standby computer must have the
samedirect accessto all your I/O, becauseit will assume the responsibility of
the primary computer. There are several ways to accomplish this, depending
on your hardware, network, and communications topology.

The second principleisthat you can designate any node on the network asthe
standby compuiter. It does not need to be the closest physical computer on the
network, though thisistypically the case due to the restraints imposed by the
first principle. During normal operations (that is, whilethe primary computer
isfunctioning properly), the standby computer isjust another computer onthe
network.

However, the standby computer should also have a copy of the primary
computer process file in its LookoutDirect directory, PRI MARY. L4P in this
example. As soon as the standby computer fails to receive asignal from

the primary computer, it automatically loadsits local copy of the

PRI MARY. L4P file. From that point on, the standby node assumes the role of
the primary computer, and all other computers running L ookoutDirect
processes automatically recognizethisfact. At the sametime, client processes
accessing a server running on the primary computer switch from accessing
the primary to accessing the standby.
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When the primary computer comes back up on the network, the standby
computer and any client processes affected return to their previous operation.

Thethird standby principletakes no additional configuration onyour part, but
isimportant to understand for peace of mind. A stand-alone LookoutDirect
application isresponsible for periodically updating its own statefile. In a
standby system configuration, the primary computer not only updatesitsown
state file, but also the state file of the standby computer. When afailover
occurs, the standby computer takes over where the primary computer left off,
ensuring bumpless transfer of control (meaning atransfer without
discontinuities in control values).

Therearefour reasonsfor the standby computer to take control of the process.

e The primary computer is down (that is, it is not turned on, Windows
isnot running, or an application fault has locked the computer).

e The primary computer is running, but it is not running LookoutDirect.

»  Theprimary computer isrunning LookoutDirect, but it isnot running the
correct processfile.

e The primary computer is running the correct process file within
L ookoutDirect, but the two computers cannot communicate over the
network.

The purpose of the standby feature is to provide automatic failover to a
second compulter, restoring your LookoutDirect network to its original setup
(that is, with the primary computer running its PRI MARY. L4P fileand the
standby computer running its monitor process).
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Configuring Standby

For LookoutDirect to provide standby operation, all the computersinvolved
must be properly set up on your network. If your computers passed the ping
test described in the Testing TCP/IP section of Chapter 1, Installing
LookoutDirect, inthe Getting Started with LookoutDirect manual, you should
be able to implement redundancy with no difficulties. If you cannot ping each
computer necessary for your backup system to work, consult your network
administrator.

Enabling File Sharing in Windows 98/95 and Windows NT

Developer’s Manual

One part of proper redundancy is making sure that LookoutDirect has the
most recent state file for a process available when it loads that process. This
maximizes your chance of a bumpless transfer of control. For this to occur,
your computers must have file sharing permission with each other.

1. Configure the computers you need to share files between using the
sharing options in the Network control panel, as shown in the following
illustration.

Metwork EHE

Eonfigurationl |dentifization  Access Control |

r— Control access to shared resources using:

" Share-level access control
Enables you to supply a pazsword for each shared
IE50UICE.

& Userlevel access control

Enables you to specify uzers and groups who have
access to each shared resource.

Obtain list of ugers and groups from:
'YOUR_SERVER

()8 I Cancel |

2. Select the LookoutDirect directory on the standby computer and
configure it to be shared, as shown in the following illustration.
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GSWL 322389A-01 Properties EHE
General Sharingl
' Mot Shared
(% Shared &s:

Share Mame: ILookout4
LComment: I

Mame: Access Rights:

agd. | Henoe | 2

QK I Cancel | Apply |

3. Usingthe Add option, add the authorized computers you want to be able
to share to. Make sure full access privileges are granted.

Time Synchronization with Standby Computers

If timing and time-stamped data are crucial to your backup system, consider
synchronizing both your primary and secondary computers to athird
computer.

In any case, you should make certain that your primary, backup, and

client computers are all appropriately synchronized. See the Time
Synchronization section of Chapter 4, Networking, for detailed information
about time synchronization.
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Implementing Redundancy

To set up your redundancy system, you must configure your primary and
standby processes correctly and incorporate certain LookoutDirect objectsin
primary, standby, and client processes.

Redundancy Overview

A LookoutDirect Monitor object watches the process running on the primary
computer. When that process disappears from the network, the Monitor
signals the other elements of the LookoutDirect redundancy system into
action. When the primary computer and process reappear on the network, the
Monitor object signals the standby process and clients to return to their
previous mode of operation.

A LookoutDirect L oader object handlesthe job of 1oading and unl oading the
standby process on command from a L ookoutDirect Monitor object.

A LookoutDirect Symbolic Link redirects a client process from interaction
with the primary process to interaction with the secondary process when
signaled by a Monitor object. When the Monitor object signals that the
primary processis back on line, the client switches back to interacting with
the primary process.

For detailed information on the Monitor, Loader, and Symbolic Link objects
used in implementing redundancy, see your LookoutDirect online help or the
online PDF LookoutDirect Object Reference Manual.

Setting up the Primary Process and Computer

Developer’s Manual

If your primary process should go down, you want the transfer to be as
bumpless as possible. For thisto happen, your standby process needsto open
with the most current LookoutDirect state file (. | 4t ) available. To do this,
configure the State I nfor mation options of your process.

1. When you create your primary process, you do so using the Create
Process dialog box. If you are setting up redundancy on an existing
process, you can access these same options by right-clicking on the
process name in the LookoutDirect Object Explorer and selecting
Properties. In either case, the following dialog box appears.
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Create Process E

Process Mame:

IMainPumpStation

— State Information:
' Save State File with Process Fils

" Save State Fils in Lookout Folder (Based on Process Name)

V¥ Save Standby State File:

I\\THIPPEH\Lookout4\M ainPumpStation. [4t Browse... |

¥ Save state filefs) every IBD [1-1440) minutes.

— Citadel D atabase:
V' Use Default Values
Eomputer Hame:
JPARDIKOS
[Eitadel atabase Eolder:
If:\look4\database

QK I Cancel | Help |

Select Save State File with Process Fileto save the state file in the
location where the process file was opened from. Thisisyour local state
file for your process.

Select the Save Standby State File checkbox to save one (or more)
copies of the state file for your standby process. Enter a complete path,
including state file name, to each location to which you want to save a
statefile. If you are saving the state file to more than one backup or
alternative location, separate the paths with the vertical bar (| ) operator
symbol.

In the preceding illustration, LookoutDirect saves the state file to the
local directory containing your process file and to the L ookoutDirect4
directory of the standby computer, named TRIPPER in this case.
Remember that you must make sure your primary computer has write
permission to the L ookoutDirect4 directory of TRIPPER for thisbackup
state file to work.

When your primary computer goes off line, your process beginsto run
on your standby computer. The state file the standby computer uses to
initialize its version of your process file must be in the directory
containing the standby copy of the processfile.

When your process opens, LookoutDirect checks the dates of the state
files you have selected and uses the most recent file as the state file to
initialize valuesin your process.
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4. Set how often LookoutDirect saves the statefile in the Save statefile(s)
every [xxx] minutesfield. The LookoutDirect default is 60 minutes.
Your state file save rate should be the same in your primary and backup
processes.

Any time LookoutDirect opensthis process, it will open with the most recent
state file available.

E Note The processfile you use on your standby computer must be identical to the process
file on your primary computer it is backing up except in one respect. The standby version of
the process file need only save its state file to the location specified by your primary
computer’s processfile. In this way, when your primary computer comes back online, it can
locate the most recent version of the state fileto use in initializing.

You might think that you would need to alter your process file before moving a copy of it to
your standby computer. The LookoutDirect L oader object, however, overrides a number of
settings for any processit loads, including the state file information. Therefore, you do not

need to alter your process filein any way when you move a copy of it over to your standby
computer to be used for redundancy.

Make sure that when your primary computer comes back on line after being
down that LookoutDirect |oads as soon as the computer boots, and that
L ookoutDirect then loads the proper process.

To make sure your computer launches L ookoutDirect when it boots, consult
your operating system documentation and follow the instructions for your
computer. After you have made sure LookoutDirect will launch when your
computer boots, follow these steps to make sure L ookoutDirect runs your
primary process.

1. Select Options»Startup. The following dialog box appears.

Startup Process Files E

fdd.. Edt. |  Remove |

Cancel | Help |

2. Toaddafiletoyour list of startup processes, click on the Add button. A
dialog box you use to browse for afile appears. You can autoload as
many processes as you want on startup.
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Add Startup File(s) EHE
Look jn: Ia 0_Examples j | ﬁ(l it
fiit _a:_: demonsztrations. 4p _a:_' serverz. Mp
oldstuff : expreszions_test ldp
Preview Examples _a:' longtermserve. l4p
] tutorial examples "rnain|:.|_1rr||:.:s:tatiu:|n.I-'1|:.
: client_1.14p _a:: object_test_client.|4p
" client1R.4p _a:' zerver_1.14p
File name: Imainpumpstation.Mp Open I

Filez of type: ILookout 4 Process Files(®.14p] j Cancel |

3. Select thefile you want to run when LookoutDirect opens, then click on
Open.

4, Click on OK

Repeat these steps for each process running on your primary computer that
you need to run on your standby computer.

You can also reboot a computer, load LookoutDirect, bring a state file up to
date, and load a process manually if you choose or if it becomes necessary.

Setting up the Standby Process and Computer
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Y our standby computer must be connected to your LookoutDirect network
and running acopy of LookoutDirect for LookoutDirect redundancy to work.

The standby L ookoutDirect must run asimple process to monitor the process
being run on your primary computer. When data ceases to be available from
the primary computer, this process loads the standby copy of the primary
process. When the primary computer comes back on line and data begins to
flow from the primary process again, this same process unloads the standby
version of the primary process.

Create this standby control process using the following steps.
1. Create anew process. In thisexample, itisnamed St andbyCont r ol .

You do not need to have afront panel for this process, at least in this
simple case. You can cancel the Create Panel dialog box if you choose.
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2. Create aMonitor object. The following dialog box appears.

Revize Monitor E

MName: IMonitor‘I

Output goes high if connection to URL

\yparoikosiMainPumpStation'M ainPanel. activate

is lost for more than IBD seconds.
QK I Cancel | Help |

3. Enter the URL to some data member in the process you want to back up

from your primary computer. The value of this data member does not
matter, nor does it matter if that data member is used by any other

L ookoutDirect abject. If the Monitor object does not detect the presence
of that datamember for the amount of timeyou enter in the secondsfield,
the Monitor will go high (TRUE).

Create a L oader object. The following dialog box appears.

Create Loader E
Mame: ILoader‘I Frocess Mame: I
Process File: I Browse. .. |

— State Information:
" Save State File with Process Fils
& Save State File in Lookout Folder (Based on Process Mame)
¥ Save Standby State Fils:

I Browse... |

™ Save state file[s) evens IBD (=14 40] mifriutes;

— Citadel D atabase:
V' Use Default Values
Eomputer Hame:

JPARDIKOS
LEitadel|latabase Falder:
If:\look4\database

Load = I Unload = I

QK I Cancel | Help |

When using the Loader for redundancy, set the Process Name the same
as the name of the process you are standing by for. The Process File
should be identical to the process file you intend it to stand in for.

The State | nfor mation settings are important for achieving bumpless
transfer back to your primary computer and process when they come
back on line. The process file LookoutDirect loads using this L oader
object will usethe statefile you configured your primary processto save
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on your standby computer. It isimportant that you update that same state
filewhilethe standby processisrunning, becauseif itismorerecent than
thelocal state file, LookoutDirect on the primary computer will load the
updated state file from your standby computer.

Because you earlier set the state file to be located in the LookoutDirect
directory of your standby computer, you should select the Save State
Filein LookoutDirect Folder option. If you have reason to save copies
of the state file in other locations as well, you can select the Save
Standby State File option.

@ Note Settingsin the Loader object override any settings you might have made when you
created or set the properties for your process.

7. Set how often you want the state file saved in the minutes field.

8. Setthelocation for your Citadel database logging to take place, just as
you would when creating a new process.

9. Inthisexample, the Monitor object is named Moni t or 1. Enter
Moni t or 1=TRUE in the L oad field, and Moni t or 1=FALSE in the
Unload field.

10. Click on OK.

When the primary computer goes off line and the Monitor object goes high,
the Loader object loads the standby process. When the primary computer
comes back on line, the Monitor object reverts to low and LookoutDirect
unloads your standby process.

Configuring Clients for Standby Operation

© Automationdirect.com

It ismost likely that you will use redundancy for server processes on

L ookoutDirect. Y ou may haveany number of LookoutDirect client processes
running on other computersin your LookoutDirect network. These clients
also must respond to a change from primary to standby computers.

When you create a LookoutDirect client process, you always make
connections to the server process and not directly to field hardware,
frequently by using the remote position source type of connection.

When you create aL ookoutDirect client for use with aredundancy-equipped
system, you use the LookoutDirect Symbolic Link to switch your client
process access from one process to another. Instead of connecting your client
objects directly to objects in another process, you connect them to the
symbolic representation of those objects. The Symbolic Link can shift from
primary to standby process when necessary and your client will continue to
function, having made its connections through the Symbolic Link.
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1. Tocreatethiskind of client process, you begin by making a Monitor
object, just as you did with the standby control process.

Revize Monitor E

MName: IMonitor‘I

Output goes high if connection to URL

\yparoikosiMainPumpStation'M ainPanel. activate

is lost for more than IBD seconds.
QK I Cancel | Help |

You should set your Monitor object to the same setting you used in the
standby control process on your standby computer.

2. You next create a Symbalic Link. The following dialog box appears.

Create Symbolic Link E
M ame: IServer
Source
% Static

URL = IlF [k anitor, “*s\paroikosit ainPum

' Dynamic

Erpi= I

Cancel | Help |

3. Inthisexample, the Symbolic Link isnamed Ser ver . The symbolic link
[ Server] refersto which server (primary or standby) is currently
active. You use the Dynamic field as the source. The following
expression is an example of how to set your source.

I F(! Moni torl, "\\ paroi kos\ Mai nPunpSt ati on", "\ \ TRI PPER\ Mai nPunpSt ati on")

The | F operator lets LookoutDirect choose between two processes,
depending on the state of the Monitor object. Notice that Moni t or 1
(which signifiesthe (i npl i ci t) value of the Monitor object) is
preceeded by an explanation point. Thisinvertsthe value of the Monitor
object. In this statement, aslong as the Monitor object is not TRUE, the
primary process running on the computer paroikos is available and the
objectsinyour client link to objectsin that process through the Symbolic
Link.
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If the primary computer process goes off line for some reason, the
Monitor object goes TRUE and your client processwill connect to objects
in the standby server process running on TRIPPER.

After you have made this preparation, develop your client process as you
ordinarily would, except that you make your connections to the

Mai nPunpSt at i on process through your symbolic link instead of with the
process itself. Use your Symbolic Link to insert expressions, create remoted
controls, and display historical datain HyperTrend.
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L ookoutDirect creates the native database of an object automatically when
you create the object. The native database is documented at the end of each
object class definition in the online help and in the LookoutDirect Object
Reference Manual.

Editing Object Databases

You can create new data members through aliasing, or modify the
parameters of any existing native data member. These parameters include
such things as alarm setpoints, deviation filters, scaling factors, historical
logging, and alias names.

@ Note Any object in LookoutDirect can have its native database modified. However, this
ismost practical for objects with large native databases, such as driver objects and
DataTable objects.

Editing Database Parameters

1. For the purposes of thisillustration, create a Modbus object, the same
way you created the aPot object. Usethename PLC 1 for your object,
and accept the default parameters.

The Modbus object can be added to your system without a physical
connection while you are learning to use LookoutDirect. Let the
default settings stand when you create the object.

2. Therearetwo waysto access the dialog box you use to edit a database.

*  FromtheLookoutDirect menu bar, select Object»Edit Database.
In the Edit object database dialog box, navigate to your demo
process running on your local computer and select PLC 1.
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Edit object database: E

Current

location: Iy Universe j

- Metwark.

=8 paroikoz. dy.natinst. com
5.5, DemoProcess1
3% Panell

<% Panel2
iy

Cancel |

* Inthe LookoutDirect Object Explorer, right-click on the object you
want to edit the database for, and select Edit Database.

The following dialog box appears.

PLC_1 database E

Configured points: Mative members: r Alarm conditions
n 10090909091 -0E5000 il Area: I _I
: 100001-165000 I Generate logical alarm
% 10001-19339 Priority: I
", 300001-365000
? 30001-33993 =l

logical readwrite IIogicaI j

Aliaz [optional): Member:

Drescription

o o |

Log to historical database

Lifezpan

[ 5ta paths
) Fempetual g I
GIBBE days | Machine: I

Saye I [elete | Selectobiect...l Import...l Export...l Guit | Help |

™ Invert logical signal

3. Follow these steps for each data member to be configured:

a. ldentify the desired data member by entering it into the M ember
datafield. If you are modifying a data member that has been
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previously configured, you can select it from the Configured points
list box.

For this example, select 40011 as the modbus data member.
Enter Fl owRat e asthe dlias.

@ Note Parameter fields automatically change depending on the data member you select.
L ookoutDirect automatically determines whether the datamember islogical or numeric, and
presents you with the appropriate parameter attributes.

© Automationdirect.com

b. Configure appropriate parameters shown in the following
illustration. Seetheindividual parameter sectionsin this chapter for
details on setting each parameter.

PLC_1 database E

— Alarm conditions

Configured points: Mative members:
" 000001-065000 i’ Area: Iwater _I
1-9933 o e
3 100001-165000 Condition  Lewvel  Priority
+ ) P
# 1000113333 Hii [150 3
", 300001-365000 Hi: 150 IB
30001-39399 A
* _I Lax IBD |5
numeric read/wiite |numenc j Lol |25— l?_
Aliaz [optional): Member:
|FlowF|ate |4DD11 Deadband: |12
— Description — Filters [engineering unitz]——
IPotabIe i ater Flow Deviation: |2
Prefix: IFIow Suiffis: IMGD I Forced: I
— Scaling v Log to historical databaze

1

. Minirmum b axinum Lifezpan Data path:
Riaw nits: [6400 [32000 € Perpetual -
Eng. units: ID 200 « IBU dayz | Machine:

Save I [elete | Selectobiect...l Import...l Export...l Guit | Help |

c. Select Saveor Update. (If you are modifying a data member that
was previoudy defined, the Save button changesto an Update
button.)

L ookoutDirect storesall the new parameter settingsfor the specified data

member when you select Save or Update. In addition, LookoutDirect

adds the modified data member to the Configured pointslist box for
future reference. LookoutDirect immediately reflects these changes
throughout your configuration.

4. Select Quit to exit the dialog box.
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The following diagram and paragraphs describe numeric data member
parameters. Logical data members, covered in the following section, share a
number of the same parameters.

PLC_1 database E
Configured points: Mative members: r Alarm conditions
" 000001-065000 i’ Area: Iwater _I
1-9933 o e
3 100001-165000 Condition  Lewvel  Priority
+ ) P
# 1000113333 Hii [150 3
", 300001-365000 Hi: 150 IB
30001-39399 A
* _I Lax IBD |5
numeric read/wiite |numenc j Lol |25— I?_
Aliaz [optional): Member:
|FlowF|ate |4DD11 Deadband: |12
— Description — Filters [engineering unitz]——
IPotabIe i ater Flow Deviation: |2
Prefix: IFIow Suiffis: IMGD I Forced: I
— Sealing v Logto historical database ————————————
_ Minirmum b axinum Lifespan Data path'l
Raw units: |B4DD |32DDD  Perpetual '
Eng. units: ID 200 9 IBD days | Machine: I
Save I [elete | Select object... | Impot... | E=paort... | Guit | Help |

Alias renames any native data member. You can think of an alias as a sort of
nickname. For example, the Modbus driver object includes the native data
member 40011 that represents an analog input. You can give this native data
member an alias like FI owRat e. From then on, you can reference the alias
Fl owRat e instead of itsnative name 40011. All associated parameters (such
as Scaling) are also applied to the dlias value.

An aliasis agood way to insulate your LookoutDirect configuration from
changesin your PLC, RTU, or I/O configuration. For example, consider a
flow transmitter wired to an analog input at 40011. You can give 40011 the
aliasnameFl owRat e, just asyou did in the example. Multiple control panels
can then display the FI owRat e data member and numerous other objectsin
LookoutDirect can useit. If you later rewire the transmitter to the analog
input at 40012, you need only modify the alias FI owRat e to reflect the new
I/0 address. LookoutDirect instantly reflects this change everywhere

Fl owRat e is used.

You can modify all associated parameters of an existing alias except the alias
name itself. If you attempt to modify an existing alias name, the Update
button changes to a Save button and you will only create a new alias.
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Most devel opers implement aliases on objects with large native databases,
such as driver objects (like Modbus and Tiway) and DataTable objects.

@ Note Analiasisoptional in someinstances. You can apply aarming and logging parameters
to any native data member and save it to the Configured points list without giving it an alias
name. Scaling, however, operates somewhat differently. In order to read scaled data, you read
it from the alias, not the native data member.

The Description appears asthe messagetext inthe alarm window. It can have
spaces, and it can be lengthy. You do not have to enter quotes in this field.

Prefix and Suffix are part of the description, but do not appear in the alarm
window. They are just additional descriptive text.

Define Scaling by entering Raw unitsand Eng. units. The raw numeric data
member is converted (scaled) to an engineering unit value. The PLC in this
example generates araw value ranging from 6,400 to 32,000. LookoutDirect
convertsthat raw signal to range from 0 mgd to 200 mgd. The conversion is
linear. See your hardware specifications and calibration records for the
minimum and maximum raw units associated with analog devices. If you
leave the Raw unitsand Eng. unitsfields blank, L ookoutDirect performsno
scaling on the signal.

In order to scalethisdata, you can use an aliasin combination with the native
data member. Read or write the raw units by connecting to the native data
member, and read or write out the engineering units from the aliased value.

Deviation filters out insignificant variations of numeric signals. The
following figure shows two values plotted on atrend. One lineisthe raw
unfiltered value. The other, stair-stepped line, represents the filtered value
after passing through a Deviation of 2.

o ||| |—|

3540 143550 143900 143510 14:39:20 143930 143840 14:39:50  14:40:00
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The Citadel database also uses Deviation as the criteriawhich triggers
logging of new historical datato disk. See Chapter 7, Logging Data and
Events, in the LookoutDirect Developer’s Manual for more information on
logging data.

Use the For ced data field to manually enter a constant value for the data
member. When you select the For ced checkbox and enter avalueinthefield,
L ookoutDirect forces the engineering unit value to be equal to the value you
entered, regardless of the actual value of the native data member. You might
use this when a sensor fails or during sensor maintenance, or any timeaPLC
receives a bad signal from the transmitter.

Use the Alarm condition parameters to define alarm limits and their
associated priorities. LookoutDirect compares the alarm setpoints to the
engineering unitsvalue (that is, the post-scaled, post-filtered number). If you
do not enter scaling parameters, L ookoutDirect applies the alarm parameters
directly to the raw signal.

You can assign an alias or native data member to any existing alarm Area or
you can create anew Area. To create anew Area, enter the new area name
inthefield. See Chapter 9, Alarms, in the LookoutDirect Developer’ sManual
for more information on alarms.

Use the alarm Deadband parameter to prevent fluttering between alarm and
normal stateswhen the signal value hoversnear analarm limit. Thefollowing
figure shows avalue plotted against its Hi and L o alarm setpoints.
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Alarm

High 150.0

AV
138.0

Normal

Normal
Y

Deadband T 72.0

60.0
Alarm/ \/

Low

L ookoutDirect generates an alarm the moment the valueviolatesthe Hi or Lo
alarm setpoints. The alarm returns to normal when the value drops below the
high alarm setpoint minus the Deadband, or goes above the low alarm
setpoint plusthe Deadband. The Deadband also appliestoall HiHi and LoL o
alarm limit setpoints.

The L ogto historical database parameters define how long to store avalue
in the Citadel database on your hard drive. If you do not select this option,

L ookoutDirect does not log the value to your disk. If any scaling or filtering
parameters are defined, L ookoutDirect logs the scaled, filtered value (that is,
the engineering unit value).

@ Tip If youintend to display datawith a LookoutDirect Hypertrend object, you must |og the
datato the historical database.

When you log data, it will go to the database directory you set up in the
Create Process dialog box.

See Chapter 7, Logging Data and Events, in the LookoutDirect Developer’s
Manual for more information on logging data.

Logical Member Parameters

Some of the parameters of logical data members are different from those of
numeric data members. Scaling of alogical signa consists of the I nvert
Logical Signal checkbox. When you choose this checkbox, an ON valueis
represented by an OFF value, and so on. When you do not select it, ONisON
and OFF is OFF.
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A logical database is shown being configured in the following figure.

Configured points: Mative members: r Alarm conditions

FlowFiste 7000001065000 f’ O EE R
: ::-DSDSDSDS-I 165000 IV Gererate logical alarm
% 10001-19339 Priority: IS_
", 300001-365000
? 30001-33993 =l

logical readwrite IIogicaI j

Aliaz [optional): Member:

[iralve Jn

Drescription

IStatus of high pressure refief valve

On: IDpened 0ff: IEIosed

v Log to historical databaze

Lifezpan
D ata path:
' Perpetual S8 I
o IBD dayz | Machine: I
Mew database entry saved.

Updatel Delete | Selectobiect...l Import...l Export...l Guit | Help |

™ Invert logical signal

Alarm parameters of alogical signal include theaarm Area assignment field
andthe GeneratelL ogical Alarm checkbox. When sel ected, the datamember
generates an alarm whenever the valueis ON; the alarm condition clears
whenever thevalueis OFF. Noticethat if the Invert L ogical Signal checkbox
is selected, the value used here is the inverted value. See Chapter 9, Alarms,
inthe LookoutDirect Developer’ sManual for moreinformation about alarms.

Text Member Parameters

The text data member database contains only Alias, M ember, and
Description fields. Y ou can log text data to the database, but the only way to
query for thelogged text string isthough the L ookoutDirect SQL Exec object.
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Importing and Exporting Object Databases

Usetheimport database serviceto copy database member parametersfrom an
Excel spreadsheet file directly into an object. Use the export database service
to copy an object database into an Excel spreadsheet file. Thisiswhat you can
do using these services:

Export object database parameter definitionsto Excel for the purpose of
documentation.

Export an object database to Excel, perform global replacements on data
member parameters, and then import the changes.

Create aname list in Excel or in an application that exports to Excel,
then copy that name list into L ookoutDirect.

In a process using multiple duplicate driver objects (such asagas
pipeline or water distribution system), define asingle driver object
database parameters in Excel. Import that database into multiple driver
objects.

Although you can import and export any object database, you may find that
these services are most useful for objectswith large native databases, such as
driver objects and Data Table objects.

Exporting an Object Database

Follow these steps to export an object database:

1

© Automationdirect.com

Open the Edit Database dialog box, either through the menu or the
Object Explorer, choosing the object you want to export from.

Thefollowing diagram shows aM odbus object that already has anumber
of logical and numeric data members defined.
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PLC_1 database E

T Mative members: — Alarm conditions
I 000001-065000 Area: I
FICT 01 Flw 1.9399 _I
FICTMMode 100001-165000 ™ Generate logical alam
FICT01 Dutput .
FIC10 Fun 10001-19339 Friority: I
FIC1015 etpoint 300001-365000
FIC1015 peed 3000139399 =l
logical read-only IIogicaI j
Aliaz [optional): Member:
JFIC101 Alarm [10003
Drescription

IEhiIIed “water #1 Flow Controller Alarm Status

on: | o |

Log to historical database

Lifezpan

[ 5ta paths
) Fempetual g I
GIBD days | Machine: I

™ Invert logical signal

[ pdate | Delete | Select object... | Impot... | E=paort... | Guit | Help |
2. Inthe database dialog box, click on the Export button.
Export PLC_1 database to... EHE

Save jn: Iatutorialexamples j ﬁ(l

plc_1.xlz

File name: IF'LEI_‘I g Save I
Save as ype: IExceI Spreadshests(® xlz] j Cancel |

3. Inthe Export Object Databaseto dialog box, choose a directory path,
enter afilename and click on OK.

When you export a database, L ookoutDirect does not export every possible
data member (many driver objects have a capacity for thousands of
members). Instead, L ookoutDirect exports configured points; that is, data
members that have at least one parameter already defined. LookoutDirect
also exports native members that are in use (that is, connected to other

objects).

Developer’s Manual 11-10 www.Automationdirect.com



i plc_1.xls

Flilililililihlz

Alias

Chapter 11 Editing Object Databases

The spreadsheet file that the LookoutDirect Export command createsisin
Excel Version 2.0 format. An example of the.. x| s fileisshowninthe
following illustration.

Member Description Prefix Suffix Eng min

FIC101Alarm 10003 Chilled Water #1 Flow Controller Alarm Status

FIC101Flow 40001 Chilled Water #1 Flow Rate CFs

FIC101Mode 10002 Chilled Water #1 Flow Controller Mode tanual

FIC1010utput 40003 Chilled Water #1 Flow Controller Qutput %

FIC101Run 10001 Chilled Water #1 Feed Pump Off

FIC101Setpoint 40004 Chilled Water #1 Flow Controller Setpaint %

FIC101Speed 40002 Chilled Water #1 Feed Pump Speed %

Creating a Database Spreadsheet

© Automationdirect.com

The easiest way to create a database spreadsheet for an object isto create the
object in LookoutDirect, define the parameters for one logical data member,
one numeric data member, and one text member (if necessary). Y ou then
export the database to a spreadsheet file.

This creates a basic spreadsheet file with all the necessary column labels for
L ookoutDirect to read. The three data members you edited in LookoutDirect
furnish examplesyou can follow to rapidly create or edit more data members
of the same type, using the convenient tools of your spreadsheet program.

Noticethe figure above, that row 1 contains column labels. These includethe
names of all possible data member parameters. L ookoutDirect referencesthe
labels of a spreadsheet file, not the column letters, so if you were to create a
spreadsheet to import into LookoutDirect manually, you would have to spell
all column labels correctly. LookoutDirect ignores white space and is

case-insensitive. Thefollowing list containsall possible column labels, in the
order in which LookoutDirect inserts them when creating a spreadsheet file.

Command
*  Member

* Alias

»  Description

o Prefix
e Suffix
 Eng min
*  Eng max
* Raw min
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*  Raw max

* Invert?

* Deviation

» Force?

» Forced value
 Alarmarea
 Lololevel

e Lolo priority

* Loleve

* Lo priority

* Hilevel

*  Hi priority

* Hihi leve

e Hihi priority

» Logical priority
* Log data?

e Lifespan

L ookoutDirect requiresthe column labels Command and M ember. All other
column labelsare optional. Command must bein cell A1. Theorder inwhich
the other column labels appear makes no difference.

Any time you import a database, L ookoutDirect reads the first 30 columns
(A—AD) and ignores columns that do not have labels.

The rows below the column labels (below row 1) each represent a database
data member. For example, row 5 in the spreadsheet in the previous figure
represents the data member whose alias name is FI C101Mbde.

You can easily add rows to define new data members. Copy the rows
associated with FIC101, for example, and then modify the new rows dightly
by identifying different native members and giving them new aliases and
descriptions.

After you have edited and expanded your spreadsheet file, you can saveit and
import the new values back into LookoutDirect, adding all the new data
members to those your configured earlier as template samples.

If you are working with aversion of Excel more recent that 4.0, the program
asksyou if you want to update your spreadsheet to a newer format when you
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select File»Save. Thisdialog box is shown in the following illustration . Be
sureto select No. LookoutDirect does not currently accept Excel spreadsheet
files from versions greater than 4.0.

Member Description i Suffix Eng min
insert FIC101Alarm 10003 Chilled Water #1 Flow Controller Alarm Status
insert FIC101Flow 40001 Chilled Water #1 Flow Rate CFS 0
insert  FIC101Mode 1000 e |
insert FIC1010utput  4000: 0
insert FIC101Run 1000 3) 'plc_1.xs' was created in a previous version of Microsoft Excel. Do you want to update itto the
. . current Microsoft Excel format?
insert FIC101Setpoint  4000¢ 0
insert FIC101Speed 4000 Yas | Cﬂ"EE|| Help | ol
insert FIC102Aarm 10006 Chilled Water #2 Flow Controller Alarm Status
insert FIC102F low 40005 Chilled Water #2 Flow Rate CFS 0
insert FIC102Mode 10005 Chilled Water #2 Flow Controller Mode Auto tanual
insert FIC1020utput 40007 Chilled Water #2 Flow Controller Output % 0
insert FIC102Run 10004 Chilled WWater #2 Feed Pump On Off
insert FIC102Setpoint 40008 Chilled Water #2 Flow Controller Setpoint % 0
insert FIC1025peed 40006 Chilled Water #2 Feed Pump Speed % 0

W4 ¥ [pih pic_1 Il [EEsEEEEEEEE se e e [

Importing an Object Database

Editing a spreadsheet file for several similar data members, and then
importing it as an object database, can be much faster than working in the

L ookoutDirect dialog boxes one at atime. When you import a database,

L ookoutDirect reads thefirst 30 columns (A—AD) It ignores columnsthat do
not have labels and columns beyond AD.

Each row in the Command column (column A) contains either the keyword
i nsert or the keyword del et e. When you import a database,

L ookoutDirect ignores rows that do not havethei nsert or del et e
keyword. It adds those records whose command keyword isi nsert . It
removes those records whose command keyword isdel et e. To determine
exactly which recordsto delete, L ookoutDirect usesthe record alias name; or
if the record does not have an alias name, it matches the record member name.
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Follow these steps to import an object database:

1. Openthe Edit Database dialog box, either through the menu or the
Object Explorer, choosing the object you want to import from.

2. Inthe object database dialog box, click on the Import button.

Import PLC_1 database from... EHE
Loak I 5 tutorial examples j ﬁ(l

File name: Iplc:_‘l s Open I
Filez of type: IExceISpreadsheets[".xls] j Cancel |

3. Inthelmport Object Database from dialog box, choose a directory
path, select the filename and click on OK.

When finished, L ookoutDirect presentsyou with aset of databaseimport
statistics, as shown in the following illustration.

—Results of database import:
—Successful records Database entries:
Created: 7 ’7Previously: 7
Updated: 5 Moy 14
Unchanged: 2
Deleted: 0

Spreadshest row numbers:

—Unsuccessful records

Invalid member:
Feadfwrite privilege lost:
Type change attempted:
Qut of memony:

MNat deleted:

oo oo o

Total records processed: 14
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Asyou can see in the following figure, the data members added to the
database spreadsheet were successfully added to the Configured pointslist.

Configured points: Mative members: r Alarm conditions
FICTOTSSbart = B D000 EE000 f’ o
N J : 100001165000 |_ Fienerate logical alarm
FIC102Made , 10001-13333 Friority: l_
FICT020utput ", 300001-365000

FIC102Run =l P 3000139339 =l
logical read-only IIogicaI j

Aliaz [optional): Member:
JFIC10240arm [10008

Drescription

IEhiIIed “water #2 Flow Controller Alarm Status
o o |

™ Invert logical signal Log to histarical database —————————————
U= [ata ath'l—
) Fempetual BEL
& IBU deys | fifackite: I

[ pdate | Delete | Selectobiect...l Import...l Export...l Guit | Help |

Copying an Object Database
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Theimport and export features makeit easy to copy the database of an object.
Thisis especially useful when creating large SCADA applications, such as
gas pipelines with multiple compressor stations.

The key to defining multiple driver objectsthat require duplicate databasesis

tofirst create an object in LookoutDirect for each RTU or PLC. Then create
asingle database in Excel. Next, import that database into each driver object.
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Prefix M eanings Value
m- milli- 10-3
k- kilo- 103
M- mega: 106
A
absolute date Numeric system L ookoutDirect uses for keeping track of dates and times,
absolute time inwhich midnight (0 hours), January 1, 1900 isrepresented by 1, midnight
of January 2, 1900 is represented by 2, and so on. The absolute date/time
number 36234.47222250 represents 11:20 A.M., March 15, 1999.
The numeric value for 1 second in LookoutDirect is .000011574, the
numeric value for 1 minute is .000694444, and the numeric value for 1
hour is .041666667.
ACK Acknowledge (an alarm or event).

active notification

address space

alarm

dias

© Automationdirect.com

A feature of event-driven software systemsin which the application is
alerted of value changes when they occur instead of through continuous,
loop-driven queries.

An OPC term for the area you browse to find what items are available on
an OPC server. Part of the standard OPC interface, this space may arrange
items hierarchically.

Software notification of acondition in a process. This alarm may call
attention to avalue that has exceeded or fallen below certain levels, setin
the object database or in an Alarm object.

Name given to a data member using the Edit Database dialog box. This
name can be descriptive or mnemonic, and can be associated with other
datamember configurationssuch asscaling, logging, and alarming. A data
member can have more than one alias, each with different associated
configurations.
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B

baud rate

.bmp files

bps

C

CBL compiler

.cbx file

checksum

Citadel

classes

client

comm port

connection

control objects

controllable objects
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Measurement of data transmission speed, formally defined as the number
of electronic state changes per second. Because most modems transmit
four bits of data per change of state, is sometimes misused or
misunderstood—a 300 baud modem is moving 1200 bits per second.
See bps.

Graphic filesin bitmap format. If you areusing a. BMP filein
L ookoutDirect, you cannot resize it on screen. See Windows metafile.

Bits per second—measure of the rate of transfer of data.

LookoutDirect uses the CBL (Control Block Language) compiler to
compile aLookoutDirect sourcefile (. | ks) into abinary file (. | 4p).

A LookoutDirect file containing a L ookoutDirect object class. A . CBX
(Control Block Extension) file can have one or more object classesin it.

A method of verifying that the number of bits received is the same asthe
number of bits transmitted. Used by TCP/IP and serial protocols.

The LookoutDirect historical database that stores your data for access
later.

See object classes.

A LookoutDirect process that monitors a LookoutDirect server process.
L ookoutDirect clients should be computer independent so that they can be
run from any computer on your network. L ookoutDirect server processes
run on computers actually connected to your control hardware.

Term sometimes used for a seria port.

Input to a LookoutDirect object’ s writable data members. For more
information, refer to Chapter 4, Using LookoutDirect, in your Getting
Sarted with LookoutDirect manual.

LookoutDirect objects you use to control a process, change adata value,
adjust aregister, and so on.

L ookoutDirect objects you can control with a LookoutDirect control
object.
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.csv files

CTS

cursor (data table)

D

DAQ

data member

datatype

database

datagram

DCOM/COM

DDE
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Comma Separated Valuefile, aformat widely accepted by spreadsheet and
other data handling programs.

Clear to Send. Part of a handshaking protocol for certain devices that
connect the serial port of a computer. See the RTS'CTS Handshaking
Settings section of Chapter 3, Serial Port Communication Service, for
detailed information.

The LookoutDirect data table can activate one row of dataat atime using
the datatable cursor. See the Data Table referencein the online help or the
L ookoutDirect Object Reference Manual.

Short for Data AcQuisition.

Datasource or sink associated with aL ookoutDirect object. A readable
datamember, or source, can be used in expressions or asinputsto other
objects. A writable data member, or sink, can have at most one
connection into it, created using the Object»Edit Connections dialog
box. A data member can be both readable and writable.

See also native data member and alias.

Kind of value (numeric, logical, or text) that a parameter or data member
can hold.

Collection of data stored for later retrieval, display, or analysis.

M essage sent between objects in LookoutDirect. A datagram contains
aroute and avalue.

Distributed Component Object Model, a Microsoft standard in which
client program objects request services from server program objects.

The Component Object Model (COM) isa set of interfaces, clients, and
servers used to communicate within the same computer (running
Windows 98/95 or Windows NT).

Dynamic Data Exchange, currently used in LookoutDirect to exchange

data with other programs (such as Microsoft Excel) running on your
network.
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deadband

deviation

dialing prefix

displayable objects

DLL

driver objects

E

edit mode

engineering unit

environment services

Ethernet
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A value that must be exceeded for an alarm to sound or a change in state
to be recorded. For instance, if you have alow-level alarm set at 5 with a
deadband of 2, the alarm will not trigger until the value being monitored
dropsto 5. The aarm will then stay active until the value being monitored
moves above 7. A deadband keeps small oscillations of value from
triggering an alarm and then canceling it too rapidly.

Set adeviation to filter out small changes in value when logging data.
Before being logged to a database, a value must change by at least the
deviation amount of the last logged value.

Part of the Hayes AT command set for use with modems. Seethe Dial-Up
Modem Settings section of Chapter 3, Serial Port Communication Service,
for detailed information.

A LookoutDirect object class that has a displayable component, such asa
Pot, a Switch, or a Pushbutton.

Dynamic Link Library, which is a collection of small, special-purpose
programs which can be called by alarger program running on the
computer. Sometimes called Dynamically Linked Library.

LookouDirect objects used to communicate with PLCs, RTUs, and other
I/O devices.

L ookoutDirect mode in which you can alter and create objects within a
process. Switch in and out of edit mode by pressing <Ctrl-space> or by
selecting Edit»Edit M ode.

In LookoutDirect, used to refer to scaled or converted data. Thermocouple
data, for instance, arrivesin volts as the raw unit, and must be converted
to degrees, an engineering unit.

Tasks LookoutDirect performs as a part of making your SCADA/HMI
work easier. LookoutDirect environment services include serial
communications, database and logging, security, networking, alarming,
and so on.

A widely used, standardized local area networking technology, specified
in the IEEE 802.3 standard.
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expression functions

expressions

F

failover

FieldBus

FieldPoint

frame

functionality

functions
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Anything that happens can be an event. In LookoutDirect, events include
such things as adjusting a control value, entering or exiting edit mode,
opening or closing a control panel, and logging in or logging out of the
system.

Mathematical, logical, and other functions used by L ookoutDirect
eXpressions.

L ookoutDirect expressions are often paths to a data member. They can
also function like variables that, using a spreadsheet cell-type formula,
become capable of performing flexible, real-time math operations,
condition testing, and other complex operations functions. See Chapter 1,
Expressions, for more information on expressions.

A failover isthe takeover of aprocess by a standby computer when the
primary computer failsfor any reason.

An al-digital communication network used to connect process
instrumentation and control systems.

A National Instruments hardware product line for industrial automation,
control, monitoring, and reporting.

Sequence of bytes sent from a computer to adevice or vice versa. The
syntax of the frame depends on the protocol being used. A read frame
contains enough information to specify aset of variables whose values
the device should return. A write frame specifies avariable in the
device and a new value to write into that variable. Some protocols
support the writing of multiple variablesin asingle frame. A response
frame is returned from the device to the computer, indicating whether
the frame just sent to it was received successfully. If the frame just
received was a read frame, the response frame contains a set of
requested values.

The way an object works, operates, or performs atask. Functionality isa
general concept that appliesin the sameway to all objectsinagiven object
class. Parameters define the specific functionality of an individual object.

See expression functions.
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G

gray proximity

H

Hi and HiHi

historical logging

HOA

1/O point

(implicit) data member
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A term used in LookoutDirect color animation. This setswhat percentage
of gray will be replaced by a given color as conditions changein a
monitored value or set of values.

Alarm settings. Both warn that a value has gone above some setpoint.
Generally aHi alarm is used to alert an operator of aneed for intervention.
A HiHi alarm isusually used to alert an operator that the value has been
exceeded by an even greater margin than a Hi alarm indicates, and is
usually used to indicate an urgent need for action.

The process of storing data in a database for use at another time, or from
another location.

Hand-Off-Auto control, used to set whether a value must be changed
manually, is completely turned off, or functions automatically. You can
use a Pot object and a complex expression to create this sort of control in
L ookoutDirect, or you can use a RadioButton object, depending on the
particular requirements of the task you need to accomplish.

Every read-only, write-only, or read-write connection LookoutDirect
makes to external hardware is counted as an 1/0O point. LookoutDirect is
licensed for use with aset number of 1/O points. If you exceed the number
you are licensed to use with your copy of LookoutDirect, awarning
message appears on your computer screen warning you to shut down one
of your processes within a specified time before L ookoutDirect cuts back
on /O usage.

A LookoutDirect datamember containing the fundamental datafor certain
object classes. When you make aconnection to an (implicit) datamember,
you only use the name of the object, not the name of the object followed
by the data member name.
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L

dpfiles

14t files

Jkafiles

Jkpfiles

Jksfiles

logging

logical data member

st files

M

multiplex
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File extension for LookoutDirect process files. These are the compiled
files LookoutDirect runs when it runs a process.

File extension for a LookoutDirect state file, which stores the values for
L ookoutDirect controls and other objects with state information.

File extension for LookoutDirect security files.

File extension for LookoutDirect process filesin versions of
LookoutDirect earlier than LookoutDirect 4.

File extension for a L ookoutDirect source file, which LookoutDirect
compiles to make a LookoutDirect process file that LookoutDirect can
run. Thisisthe file you should make sure you keep backed up in case you
need to recreate a corrupted processfile, or in case some future version of
L ookoutDirect cannot run a process file compiled in an earlier version of
LookoutDirect.

The process of storing datain a computer database file. See Chapter 7,
Logging Data and Events, for more information on logging datain
LookoutDirect.

A LookoutDirect data member of the logical datatype.

Extension for the LookoutDirect state file in versions of LookoutDirect
earlier than LookoutDirect 4.

A method of working with more than one data stream using only one
communications channel. There are anumber of different methods of
multiplexing, depending on the hardware and software being used. A
number of LookoutDirect driver objects support multiplexing hardware.
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N

native data member

NetDDE

numeric data member

@)
object

object classes

object connections

ODBC

OPC

parameter

ping
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Data members built into a L ookoutDirect object class, as opposed to data
members you create by using aliases.

A way of networking using DDE (dynamic data exchange), retained in
LookoutDirect 4 for compatibility with earlier versions of LookoutDirect.

A LookoutDirect data member of the numeric data type.

A specific instance created from an object class.

Software modules you use to create individual objectsto performtasksin
LookoutDirect.

Software links between objects used to transmit data and commands from
one object to another.

Open DataBase Connectivity, a standard application programming
interface (API) for accessing adatabase. You can use ODBC statementsto
access filesin anumber of different databases, including Access, dBase,
DB2, and Excel.

ODBC is compatible with the Structured Query Language (SQL)
Call-Level Interface. ODBC handles SQL requests by converting them
into requests an ODBC database can use.

OLE for Process Control, an industry standard interface providing
interoperability between disparate field devices, automation/control
systems, and business systems. Based on ActiveX, OLE, Component
Object Model (COM), and Distributed COM (DCOM ) technologies.

Input to an object, similar to a writable data member, whose value is
specified in the object parameter list in aLookoutDirect source (. LKS)
file. Typically, parameter values are set in the object Object»Create or
Object»M odify dialog box.

A small utility program in Windows and DOS that checksto seeif a
computer can be reached across a network. Also used to indicate the
running of that program.
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pixel

PLC

poll

poll rate

pop-up panel

process

processfile

R

raw unit

receive gap

redundancy

remote

resolution
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Picture Element, the smallest bit of a picture. Has one color or shade of
grey. The number of pixels per inch determine the resolution of an image.

Programmable Logic Controller.

A software event in which a computer checks some value in adevice or
register. In LookoutDirect, alogica command that forces adevice poll to
check data member values.

How often adeviceis polled.

One variety of LookoutDirect control panel that can only be displayed at
the size set by the process devel oper, and which cannot be maximized.
When open, apopup panel remains on top of other panels until minimized.

In LookoutDirect, process refersto a LookoutDirect “ program”, used for
industrial automation, control, monitoring, or reporting.

The LookoutDirect binary file LookoutDirect executes when running a
process. Carriesthe. | 4p extension.

Dataasit arrivesin your process, such as voltage or amperage.
Thermocouple data, for instance, arrivesin volts as the raw unit, and must
be converted to degrees, an engineering unit.

A serial communications setting that determines the number of empty
bytes (or amount of time) a driver receives before recognizing the end of
amessage frame and requesting another message. See the Setting Receive
Gap section of Chapter 3, Serial Port Communication Service, for more
information about the receive gap.

A system for making sure that a computer can come online and run a
L ookoutDirect processif the computer currently running that processfails
for some reason.

In the context of LookoutDirect, remoteis aposition sourcelocation for a
control. See the Remote Position Source section of Chapter 4, Using
LookoutDirect, in the Getting Sarted with LookoutDirect manual for
detailed information on the L ookoutDirect remote position source.

The smallest signal increment that can be detected by a measurement
system. Also, the number of pixels per inch on acomputer monitor screen
or dots per inch in printer outpuit.
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RTS

RTU

run mode

SCXI

security accounts

server

source file

SQL

standby

startup file

state file
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Request to Send, part of a handshaking protocol for certain devices that
connect the serial port of a computer. See the RTS'CTS Handshaking
Settings section of Chapter 3, Serial Port Communication Service, for
detailed information.

Remote Terminal Unit, a device similar to a PLC for use at aremote
location, communicating with a host system through radio or telephonic
connections.

L ookoutDirect modein which processes run but no editing changes can be
made. Switchin and out of run mode by pressing <Ctrl-space> or selecting
Edit»Edit Mode.

Signal Conditioning eXtensions for Instrumentation, a National
Instruments product line for conditioning low-level signals.

Also called user and group accounts, LookoutDirect uses security
accounts to define what users or group of users have different operation
privilegesin LookoutDirect. See Chapter 6, Security, for detailed
information on LookoutDirect security.

A process that provides data (services) to client processes. In
LookoutDirect, server processes are intended to be run on one computer
only, with direct connections to field hardware. Client processes interact
with field hardware through server processes.

LookouDirectt file that can be compiled to produce a binary
L ookoutDirect processfilethat runsaprocess. Usesa. | ks file extension.

Structured Query Language, used to get information from and update
information in a database.

A computer standing by to take over running a process if the primary
computer fails or falls offline.

A LookoutDirect processfile (. | 4p) you designate in the System
Optionsdialog box that LookoutDirect will open and run any time
LookoutDirect is opened.

The LookoutDirect file that stores the value of all LookoutDirect control
parameters and object data membersin usein a process. Uses the file
extension. | 4t .
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system objects

T

TCP
TCP/IP

text data member

trace

tracestable

trend

W

wav files

Windows metéfile

wmf files

X

Xlsfiles
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LookoutDirect objectsused to control other objectsor processand analyze
data

Transmission Control Protocol, a method (protocol) for sending data
between computers. Used with IR, the Internet Protocol.

TCP/IP sends data as packets, with 1P handling the delivery of data and
TCP keeping track of the individual packets.

LookoutDirect data member used for text data.

A term for data from a single source over some period of time, stored in
an ODBC-compliant database.

ODBC databases present datain the form of traces tables. A traces table
contains afield or column of datafor each data member being logged,
along with afield you can use to query the database.

Historical data showing the change in avalue over time. Often used in
connection with graphing the data for display.

File extension given to sound files. You can play a. wav filein
L ookoutDirect to add sounds or speech to alarms or events.

A standard graphicsfile type for usein the Microsoft Windows operating
environment. If you use a metafile graphic in LookoutDirect, you can
enlarge or reduce it on the screen, use them as masks without specifying
transparent pixels, and use the L ookoutDirect Animator to animate the
colors of the graphic.

File extension given to Windows Metafile graphic files.

File extension given to Microsoft Excel files.
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This appendix explains how to network LookoutDirect using DDE. This
information is retained in LookoutDirect 4 for compatibility with earlier
versions of LookoutDirect.

Whilein LookoutDirect 4 you can do most process networking with the faster
and more efficient TCP/IP, you might want to use DDE to communicate with
other applications, such as Microsoft Excel (as described in Chapter 5,
Dynamic Data Exchange).

You can use LookoutDirect DDE networking capabilities to do the following:
»  View the same or different screens simultaneously on separate nodes

*  Make setpoint adjustments from any node

e Acknowledge alarms from any node

e Configure specific nodes for monitoring only

»  Configure a peer-to-peer architecture

e Configure a client-server architecture

e Configure network nodes to communicate through standard
telephone lines

»  Configure network nodes to communicate through radios

Networking multiple LookoutDirect nodes is a powerful and advanced
capability. This appendix refers to many concepts and terms explained
elsewhere in the manual. Before you attempt to work with networking, make
sure you have a strong understanding of the LookoutDirect architecture and
are comfortable working within LookoutDirect on a single node.

To network using LookoutDirect, you must meet the following requirements:

»  Purchase and install on each computer a separate, licensed copy of
LookoutDirect.

e Equip each computer on the network with compatible network hardware.
e Install Microsoft Windows NT/98/95 on each compuiter.

Because LookoutDirect is a native Windows application, it supports all the
networks that Microsoft Windows supports, including Microsoft Windows
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Network, Microsoft LAN Server, Novell NetWare, Banyan VINES,
3Com 3+0pen, DEC Pathworks, IBM LANServer, and so on.

NetDDE Networking Considerations

Developer’s Manual

Networking with L ookoutDirect involves passing data back and forth
between two or more L ookoutDirect nodes. In LookoutDirect, datais passed
between and contained within objects. There are two basic methods for
passing data between multiple LookoutDirect nodes: Multilink Networ king,
which requires aNetDDE (Network Dynamic Data Exchange) link for every
value being passed between the nodes, and Table Networking, which
implements a data concentrator at each node where only tables (which
concentrate the data) are linked between nodes. Although both methods
involve connecting objects over a network using NetDDE, the
implementation and total effect can be quite different.

If you plan to use one of the NetDDE methods, you have to configure
automatic NetDDE activation and possibly trusted DDE shares. See the
Running NETDDE.EXE Automatically and Adding a Trusted DDE Share
sections in this appendix for setup instructions.

There is one more method for implementing network-like capabilities
between multiple LookoutDirect nodes. Unlike the first two methods,
however, this technique does not rely on data being passed between

L ookoutDirect nodes. Instead, you use PLCs, RTUs, or |/O to share data
between L ookoutDirect nodes. This method is called Hardware Networking.
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Multilink NetDDE Networking

Multilink networking consists of passing datafrom an object on one computer
to another object on adifferent computer. When linked, any change to the
value of one object isinstantly propagated to and reflected by the second
object on the other computer. The way in which datais passed between two
objects across a network depends on whether they are controllable objects.

Linking Controllable Objects

User-controlled objects have a DDE option. These objects include Pot
objects, Switch objects, and Pushbutton objects.

Controllable objects each have three Position sour ce options: L ocal,
Remote, and DDE. When you choose DDE, you instruct the object to takeits
value from aremote source. This could be a cell in a spreadsheet, another
DDE-aware application, or a second copy of LookoutDirect running on the
network.

Linking Controllable Objects Together Across a Network

Y ou need at least two computers connected by a functioning network to
use the following example. This example refersto the two computers as
Stationl and Station?2.

1. At Stationl, create a Switch object called Swi t chl. Leave Position
sour ce at the default setting of L ocal.

2. At Station2, create a corresponding Switch object called Swi t ch1.
However, change the Position sour ce to DDE. (Although you are not
required to give objects matching names over a network, it makes your
documentation easier to follow and your applications easier to maintain.)

: —Pogition source—————————————————
M ame: ISW|tch1
 Local

Action verification messages £ Remote
On=| [ R~ |

fo:l ' DDE

Service: lm
Topic: W

’TI ro— | Help | Item: ISwitch‘I

Contral security level: ID V Logevents

3. InService, enter\\ St at i on1\ NDDE$, where St at i onl isthe network
name of the other computer. The backslashes, NDDE, and dollar sign are
required by Microsoft Windows.
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4. InTopic, enter Fi | enane$, where Fi | enane isthe name of the
L ookoutDirect process file on the other computer.

Again, the dollar signisrequired but the . | 4p file extension is not.

5. Inltem, enter the name of the object at the other computer that you want
to link to (in this case, the other object isalso called Swi t chl).

6. ClickonOK.

Test your network by flipping the switch. When you toggle the switch at
either station, it instantly flips at the other workstation. You can add to,
modify, delete, or revise your logic on either computer, completely on-line,
and still maintain the network link between the two objects.

Linking Non-Controllable Objects
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If aLookoutDirect object isnot aPot, Switch, or Pushbutton, it probably does
not have built-in DDE capabilities. However, al you arereally tryingtodois
pass data between two computers. After the dataisin LookoutDirect, any
object can accessiit, so you can create a Ddelink object to receive datafrom
another application using DDE or NetDDE. For moreinformation, refer tothe
discussion of the DdeLink object in the online PDF Object Reference Manual
and online help. In this example, the other application is LookoutDirect
running on a second computer.

To Access Real-Time Data at Another Computer

Y ou need at least two computers connected by a functioning network to
follow this example. This example refers to the two computers as Stationl
and Station2.

1. AtStationl, createan Average object. It can averagewhatever valuesyou
want, but give it the name Aver agel.

2. At Station2, create a Ddelink object and nameit Aver agel. Although
you are not required to give objects matching names over a network, it
makes your applications easier to maintain.
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Create DdeLink E
Tag: IAveragm

DDE parameters:

Service: [\\Station1\NDDE$

Topic: Ifilename!B

ltem: IAverage1|

Ok I Cancel |

3. InService, enter\\ St at i on1\ NDDE$, where St at i onl isthe network
name of the other computer. The backslashes, NDDE, and dollar sign are
required by Microsoft Windows.

4. InTopic, enter Fi | enane$, where Fi | ename isthe name of the
L ookoutDirect process file on the other computer.

Again, the dollar signisrequired but the . | 4p file extension is not.

5. Enter the name of the object at the other computer that you want to link
tointheltem field (in thiscase, itisaso called Aver agel).

Click on OK.

Finish the definition of the DdeLink object by inserting the DDE
expression into your panel.

After you establish the link, you can connect other objects at Station2 to
the Aver age1 DdeLink object. Remember, just because you named the
DdeLink object Aver age1 does not makeit aL ookoutDirect Average object.
It just receives data from the Average object at Stationl.
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Table Networking

Table networking consists of consolidating all the datathat needsto be shared
over the network in asingletable or array of values. Y ou might think of these
tables as “ data concentrators’—although they can do much more than just
serveasarepository for data. For more information, refer to the discussion of
the DataTable object in the online PDF Object Reference Manual or the
online help. You can link atable through NetDDE to a corresponding table
on another computer. When linked, the tables update each other on all
changes within their databases.

@ Note Table networking is one of the most involved and advanced conceptsin
L ookoutDirect. You should have a complete understanding of objects, database connections,
events, and general LookoutDirect architecture before you attempt table networking.
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Node 1 Node 2

DDE Link between
<l | -
@ - “Data Concentrators” '@
@ Object 4

You might have better results linking multiple DataTables for networking
purposes if you plan before jumping headfirst into your application. The
following example shows how table networking is done.

Object 4

This example consists of three computers, each running a copy of

L ookoutDirect. Set up three nodes on the network with the names Station1,
Station2, and Station3. Stationl isthe only node directly connected toaPL C,
but you want to monitor and control the I/O from any of the three nodes. The
following diagram depicts the network structure of this example.
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1/0 hardware could
be PLCs, RTUs,
controllers, or any
other device Looko

ut

;
communicates with. : | :

S—d __ H|

Station 1

Station 2

Local Area Network

Station 3

By doing alittle planning, you can configure LookoutDirect at Stationl so
that you can reuse its processfile at Station2 and Station3. The following
diagram depicts the general design of the LookoutDirect process file at
Stationl. Notice that Driver objects are connected to the DataTable object
using dotted lineswhile all other objects are connected using solid lines. This
isfor illustrative purposes only.

Station 1

Driver (Other) Driver

Object

(Other)
Object

(Other)
Object

DataTable
Object

(Other)

Object Object

The focus of this picture isthe Driver objects and their connections to the
DataTable. Eventually, you will modify this processfiletorun at Station2 and
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Station3 by deleting all connections to Driver objects, then deleting the
Driver objects themselves at Stations 2 and 3.

It isimportant to route all signalsto and from Driver objects through the
DataTable. If you want to display an analog input from a PLC on a control
panel, do not connect the PLC signal directly to the control panel. Instead,
first connect it to the DataTable and then connect the appropriate DataTable
cell to the control panel. If you need to connect an operator setpoint to an
output on aPL C, do not connect the setpoint directly tothe PLC. First connect
the setpoint to the DataTable, then connect the appropriate DataTable cell to
the output on your PLC. Thisisonly necessary for signalsthat originate from,
or aredestined for, aDriver object. Although this procedure adds another step
to your LookoutDirect configuration for Stationl, it greatly simplifies the
development of the processfiles for Station2 and Station3.

Now that you have developed an application at Stationl, move over to
Station2. Copy the process file to the Station2 computer and delete all the
connections to and from your Driver objects. Then, delete the Driver objects
themselves.

Remember, you do not want Station2 attempting to communicate with the
PL Cs because there is no physical connection to that proprietary network.
Station2 should get itsinformation from Stationl.

The only thing left to do is modify the DataTable object at Station2.
Change its Table location parameter to DDE. In Service, enter

\\ St at i on1\ NDDES. In Topic, enter Fi | enane$, where Fi | enane is
the name of the processfile at Stationl. In Item, enter the name of the
DataTable object at Stationl. Your DataTables are now bidirectionally
connected through a NetDDE link.

At this stage, you can add more operator stations to the network. Copy the
process file from Station2 to Station3, or to any humber of other

L ookoutDirect nodes on the network. No changes to the files themselves are
necessary.

Your LookoutDirect network topography should now look something like
this.
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Station 1

(Other)
Object

(Other)
Object

DataTable
Object

(Other)
Object

Driver

(Other)
Object

Driver
Object

NetDDE
Station 2 Connections Station 3
(Other) (Other)
Object Object
(Other) (Other) (Other) (Other)
Object Object Object Object
(Other) (Other)
Object Object
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Hardware Networking
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In general, you should try to avoid hardware networking as described here
with LookoutDirect 4. To implement the hardware networking method, all
LookoutDirect nodes you want networked must have direct communication
accesstoal your hardware as displayed in the following diagram. Because of
this, the hardware networking method is only applicable in certain
circumstances.

I/0 hardware could
be PLCs, RTUs,

controllers, or any —» PLC PLC PLC PLC
other device Lookout | | | |

communicates with.

Lookout Lookout

Station 1 Station 2 Station 3

Thisisthe most straightforward of the three networking methods to
implement. Configure a processfile at one node and copy it to al other nodes
that have direct communication access to your hardware. The only thing to
remember when building your processfileisto configure all Pots, Switches,
and Pushbuttons with the Remote parameter setting. This ensures that they
stay in sync with the point they are writing to. In other words, if a switch at
one LookoutDirect node changes the status of an output, all the respective
switches at the other LookoutDirect nodes will reflect the change and
automatically flip to stay in sync. For more information on the Remote
parameter, refer to the Pot, Switch, and Pushbutton descriptionsin the online
PDF L ookoutDirect Object Reference Manual in the online help.

Your hardware, network, and communications topology are the determining
factors on whether you can use hardware networking. The hardware
networking method is seldom available becauseit is rare that all your

L ookoutDirect nodes can communicate directly with all your hardware.
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Multilink and Table Networking Comparison
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There are advantages and disadvantages to both multilink and table
networking. Multilink is quick and easy for small jobs. However, every
NetDDE link requires processor time, so the more links you have, the more
CPU overhead is used. Remember, each value passed between computers
requires a separate DdeLink object. Y our computer can quickly become
bogged down if hundreds of links are constantly sending values back and
forth.

Onthe other hand, while thetable method might require moreinitial planning
and development time, there will be only one NetDDE link between
computers connecting the DataTables. This method dramatically reducesthe
amount of DDE traffic on the network. That is why table networking is the
method of choicefor large systems where computers are sharing hundreds or
thousands of values across the network.

So how many points are too many? There is no single answer, but
LookoutDirect has been used with the table networking method on systems
having over 6000 values, and the network update time is well under one
second with only three percent CPU usage.
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Setting up Networking with DDE

L ookoutDirect uses Network DDE (Dynamic Data Exchange) for
client/server networking.

Two components of Microsoft Windows are required when using Network
DDE: the Network DDE agent (NETDDE. EXE) and the NetDDE Share
Database Manager (DSDM). Exactly how these components are used
depends on the operating system on which LookoutDirect runs:

Windows 98/95 or Windows NT.

The program NETDDE. EXE is an agent that runs in the background and

transfers DDE messages between computers. This program should be running
before an instance of LookoutDirect is started if you intend for that sessionto
act asaserver. LookoutDirect does not automatically run NETDDE. EXE itself.

Running NETDDE.EXE Automatically

Developer’s Manual

The foll owing sections show how to make sure that NETDDE. EXE runs every
time you start Windows.

Windows 98/95

1. InWindows 98/95, Click Start»Settings»Taskbar.

2. Inthe Taskbar Properties dialog box, choose the Start Menu
Programs tab.

3. Click onthe Add button.

In the Command linefield of the Create Shortcut dialog box, enter
NETDDE. EXE, then click Next.

Choose the Start M enu»Programs»Star tUp folder, then click Next.
Select a name (such as Net DDE) for the shortcut; select Finish and OK.

Windows NT

1. IntheProgram Manager, double-click onthe Control Panel icon, or run
CONTROL. EXE using the Program Manager File»Run diaog box. If you
areusing NT version 4.0, click on Start, point to Settings, and choose
the Control Panel.

In the Control Panel window, double-click on the Servicesicon.
From the list of services, select Net wor k DDE.
Click on the Startup button.

o bk~ wDd

In the Startup Type box, select Aut omat i c.
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6. Select OK and Close to exit the Control Panel.

Adding a Trusted DDE Share

© Automationdirect.com

To alow someone else to connect to a DDE share (for example, pr ocess$)
on your computer when you are logged in, you must trust the DDE share.
When other users connect to the share remotely, the application they connect
toisrunninginyour security context because you arethelogged-on user. Y ou
must give permission for the other users to access the share. Even another
person who is an administrator cannot trust a share for your account.

In Windows 98/95, trusted shares are automatically created by
LookoutDirect.

In Windows NT, you must use the program DDESHARE. EXE to add a trusted
share. Exactly how you set this up depends on the level of security you
require. The following sequence of steps describes how to set up a share that
gives everyone on the network full DDE access to L ookoutDirect.

1. From the Program Manager, select File»Run. If you are using
Windows NT version 4.0, click Start and select Run.

Enter DDESHARE. EXE.

Select Shares»DDE Shares.

In the DDE Shares dialog box, select Add a Share.

In the DDE Shar e Properties dialog box, do the following:

o~ WD

a. For the Share Name, enter the name of the LookoutDirect process
filethat you want to share, omitting the . LKP extension, and adding
a‘'$’ at theend. For example, if your process file was
PROCESS. LKP, you would enter

PROCESS$
on thisline.
b. For the Static Application Name, enter LookoutDirect.

c. Forthe Static Topic Name, enter the processfile without extension,
such as PROCESS.

d. LeavetheAllow start application and is service boxes unchecked.

e. Intheltem Security box, select Grant accessto all items.

f.  Click onthe Permissions button.

g. Inthe DDE ShareName Permissionsdialog box, do the following:

e Inthe Nameslist, select EVERYONE. If thereisno entry for
EVERYONE, use the Add button and associated dialog box
to createit.
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e Inthe Type of Accessbox, select Ful | Control .
* Select OK.
h. Select OK.

6. You should now be back in the DDE Sharesdialog box. Select the share
you just created and click on the Trust Share button.

7. Inthe Trusted Share Properties dialog box, select the I nitiate to
Application Enable button, then click on OK.

In the DDE Shares dialog box, click on OK.
Exit the DDE Shares program.

@ Note Forthe DDE shareto beavailable, it must be trusted by the user currently logged in to
the computer (using steps 6 through 9). Alternatively, the share can be provided as a service
by selecting the I s service box in the DDE Shar e Properties dialog box. In this case, the
shareisaways available to anyonelisted in the DDE Share Name Per missions dialog box.

E Note When aLookoutDirect client triesto connect to a DDE server on acomputer running
NT, it might query the user for auser name and password that are valid on the server
computer. In this case, the user password should not be NULL, or the attempt to connect to
the server will fail.
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L ookoutDirect automatically compiles source files when you openthe. | ks
fileinstead of the. L4P file. Thereis awaysthe possibility that an automatic
compile might fail, so you can also use LookoutDirect’s CBL compiler to
manually compile a LookoutDirect source file from a DOS command line.

If the source file has been corrupted, you can view the error file for
compilation errorsand either repair the sourcefile or delete corrupted sections
and rebuild your process from an intact foundation.

This appendix explains how to use the CBL command-line compiler to
compilean .l ks fileinto an .l 4p file.

You can re-compile an . | ks filein LookoutDirect by using File»Open and
choosing LookoutDirect Source Files (*. | ks) asthetype of file to open.

When you save a process in LookoutDirect, LookoutDirect createsan . | 4p
fileandan . | ks file. The. | ks fileisasource code file that includes object
definitions, names, 1/O configuration, communications, control logic, control
panel layout, and other parameters. All . | ks files are standard ACSII text
filesthat you can print or view in any text editor. The. | 4p fileisacompiled
executable that contains compl ete configuration information for a particular
process control application. An . | ks file can be compiledinto an . | 4p file
with the CBL compiler. You can also generatean . | ks file by hand or modify
an existing . | ks file and use the compiler to produce an . | 4p file.

CBL isacommand-line compiler that takes three arguments: sourcefile,
targetfile, and error log file. To useit, type the following at the command line
inaDOS window, wheref i | e isthe name of your file:

cbl file.lks file.l4p file.err

Thiscommand compilesthe . | ks fileinto the. | 4p file and writes any error
messagesintotheerror file. 1ffi | e. er r isnotincluded inthecommand line,
errors will appear in the DOS window. If the compiler generates error
messages, you need to debug your object or your . | ks file.

You can directly edit your . | ks file with any text editor. In general, if there
isno simplerepair to be made asindicated by an error message, you can often
repair afile by deleting the problem object and recreating it in LookoutDirect.
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CBL Compiler Error Messages
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You canusethe. err fileto track down compilation errors.

Theerror filerecordserrorsone error per line, with anumber at the beginning
of each error message. This number corresponds to the line number of your
. | ks filewherethiserror was encountered. You can go to these line numbers
onyour . | ks file to correct the errors before recompiling your . | ks file.

Hereisapartial list of the error messages that you might encounter and tips
on what might be causing them and how they can be corrected.

Class not found: class name

The. | ks file referred to aclass that LookoutDirect does not know about
(for which no corresponding . cbx file exists). It might be that the desired
class name was spelled incorrectly, or it might be that the Lookout. dat file
needs to be removed so that LookoutDirect loads the . cbx file that defines
the class. For example, the line

Fool = new Foo ();
will produce the error

Class not found: Foo

Not a member of object name: member_name

The name used is not recognized as a valid member name for the object. For
example, theline

Potl.fred = 3;
produces the error

error: Not a nenmber of 'Potl': 'fred

Member isnot writable for class class name: member_name

The data member is read only. For example, the line
Modbusl. update = 3;

produces the error
error: Menber is not witable for class ' Mdbus’:
" updat e’

Nameisnot valid

The nameis not valid. For example, the line

Foo@= new Pot (0, 100, 1, yes, 0);
produces the error

error: Tag is not valid: Foo@
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Member isnot readable for classclass hame: member_name

The data member is write only. For example, the line
Modbusl.1 = Pot 1.increnent;

produces the error
error: Menber is not readable for class 'Pot’:
"increnent’

B-3 Developer’s Manual



Appendix B

Developer’s Manual B-4 www.Automationdirect.com



Lookout.INI File

L ookoutDirect configurations are contained in the Lookout. I NI file, located
in your main LookoutDirect directory.

Whileit is generally best to configure L ookoutDirect through dialog box
options, you can edit thisfile yourself with any standard text editor. The. I NI
file sections and entries are listed bel ow.

Thesyntax for an. | NI file setting isKey=set t i ng, where Key represents
the particular feature or function of LookoutDirect you want configured, and
set t i ng represents the configuration value or choice.

Table C-1 Lookout.INI File Sections, Keys, and Settings

Section Key Setting

[ Systen NoRel oadCf CBXes =0 CBXsare not reloaded
automatically (default)

=1 CBXsarereloaded
automatically

Cat egori zed asses =0 Classesare not categorized in
the Object Create dialog box

=1 Classesare categorized in the
Object Create dialog box
(default)

VBuUf f er =0 off-screen bitmap buffer
inactive

=1 off-screenbitmap buffer active
(default)

VBuf fer Si ze =(wi dt h*hei ght)
of off-screen bitmap buffer
(default = 250000)

Snoot hMoves =0 SmoothMoves off (default)
=1 SmoothMoveson
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Syst eni ( continued)

AskBef or eShut down

=0 Skip "OK to abort current
process?' message window on
process exit

=1 View "OK to abort current
process?' message window on
process exit (default)

Suppr essRedundant Wi
tes

This setting pertains to remoted
Pots. It essentially haltsawrite (a
sending out of a datagram from the
Pot) if the last value that the Pot
received isthe same value it was
about to write out

=0 Do not suppress redundant
writes from Pots (default)

=1 Suppress redundant writes
from Pots

MaxWavesQueued

This integer value specifies how
many wave files the PlayWave
object can queue up (default=10)

Vi r gi nEval

Thislineisinthe Lookout . i ni
file that comes with an evaluation
version of LookoutDirect. If the
lineisthere and equal to anon-zero
number, LookoutDirect checks for
the following entries

VGAeval =vgaeval . | kp
SVGAeval =svgaeval . | kp

and copies the result into Startup
based on the user’s screen
resolution. If neither of these
entriesisthere, nothing getswritten
to Startup.

Startup

Name of the startup process
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Syst eni ( continued)

SaveSour ce

You can tell LookoutDirect to save
or not save the . LKS (source) file

=0 Do not save. LKSfile

=1 Save. LKSfile (default)

Al waysMaxed Security levelsthat limit certain

NoTaskSwi t ch ahilities. They correspond to what
you see in the System Options

NoMenuBar dialog box.

NoCapt i onB

ptionsar (default = 0)
Li mi t Popups
PopuplLi mi t How many popups can bevisible at

one time. The security level
associated with this feature is
LimitPopups.

(default = 4)

LVi rt ual Keyboard

(defaullt = 0)

LVi r t ual Keyboar d determinesif
the virtual keyboard appears on a
left and/or right mouse click.

RVi r t ual Keyboard

(defaullt = 0)

RVi rt ual Keyboar d determines
if thevirtual keyboard appearson a
left and/or right mouse click.

[ Al ar ns]

Header =0 Do not show column headers
in alarm window
=1 Show columnheadersinalarm
window (default)
G oup =0 Do not show group infoin

alarm window

=1 Show group infoin alarm
window (default)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Al ar ms] ( continued)

ShowPriority

=0 Do not show priority in alarm
window

=1 Show priority in alarm
window (default)

ShowTag

=0 Do not show object namein
alarm window

=1 Show object namein aarm
window (default)

Most Recent

=0 Display all instances of
multiple alarms (default)

=1 Display only oneinstance of
multiple alarms

Al'l G oups

=0 Show alarms for specified
groups only (default)

=1 Show alarmsfor all groups

Audi bl e

=0 Giveno audible notification of
alarms

=1 Give audible notification
(beep) of alarms (default)

Priority

Filter out alarms displayed in the
alarm window that are below this
priority.

(default = 1)

A dA arnsLimt

How many old occurrences of the
same adlarm to display in the darm
window.

(default=0)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Al ar ms] ( continued)

Style

Display stylefor thealarm window.
(default = 1622)

=1620 top

=1621 bottom

=1622 floating

=1623 minimized

Li nes

Number of linesthat can be
displayed in the alarm window.

(default = 3)

f Hei ght

Font height of font in the alarm
window.

(no default)

f Vi ght

Font weight of font in the alarm
window.

(no default)

fltalic (no default)

=0 textinaarm window NOT
italics

=1 textinaarm window italics

LogDevi ce

Which deviceto log alarms to.
(default="(none)")

"(none)"
"LPT1:"
"LPT2: "
"LPT3:"
"LPT4:"
" COML: "
" COWR: "
" COVB: "

© Automationdirect.com

A-5

Developer’s Manual




Appendix C

Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Al ar ms] ( continued)

f Face

Font name of font in the alarm
window.

(no default)

[ Citadel]

Dat abasePat h

Path to your Citadel database.

Dat abaseMachi ne

Name of the computer you set for
your Citadel database.

[covi, cowe, COwB,

Li neType

Comm port configuration
=0 wired (default)

=1 dia-up

=2 RTSCTS

CTSTi neQut

How long (in ms) LookoutDirect
waits after asserting RTSfor aCTS
before sending the frame.

(default = 100)
(minimum = 0)
(maximum = 1000)

RTSDel ayOf f

How long (in ms) after
LookoutDirect has finished
sending the frame L ookoutDirect
continuesto assert RTS.

(minimum = 2)
(maximum = 2000)

Recei veGap

How many empty bytes
LookoutDirect must receive before
recognizing the end of aframe.

(default = 20)
(minimum = 0)
(maximum = 1000)

Lookout 3.8 and later default = 20
Lookout 3.7 and earlier default =5
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[coML, COve, COMB,
( continued)

DTR_HangUp

Determines how LookoutDirect
hangs up a modem

=0 Use+++ATEH to hang up
modem

=1 UseDTR to hang up modem
(default)

Di al Secs

Length of time LookoutDirect
waits to receive a connect signal
back from the modem it is calling.
The time period begins when
LookoutDirect first sendsthe loca
modem the dialing prefix
command.

(default = 60)
(minimum = 20)
(maximum = 1200)

Retries

The number of times
LookoutDirect dials the specified
phone number and attempts to
connect to the modem at the other
end of theline.

(default = 3)
(minimum = 1)
(maximum = 10)

AlarnPriority

Alarms associated with this comm
port will have thisaarm priority.

(default = 1)
(minimum = 1)
(maximum = 10)

HangUpSecs

Length of time LookoutDirect
waits after hanging up before it
sends the local modem the next
dialing prefix signal.

(default = 2)

(minimum = 1)

(maximum = 10)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[coML, COve, COMB,
( continued)

DiagnosticFile

Full path to alocation where
LookoutDirect creates alog file
recording all serial transactionson
this comm port. If afile already
exists at thislocation, it will be
appended to. Thisfileis ASCII
text, and is primarily used to
diagnose serial port
communications problems. (no
default)

After editing the Lookout . I NI
file, reload your LookoutDirect
processfileto force LookoutDirect
toreread the. I NI file.

Di al Prefix

LookoutDirect sends these Hayes
AT commands before every use of
the modem.

(default="ATX4MVEDT")

[ Dat abase]

AlarnPriority

Priority of database alarms.
(default = 9)

(minimum = 1)

(maximum = 10)

MaxLat ency

How often (in minutes) database
data gets flushed to disk.

(default = 10)

[ DDE]

Ful | SendSeconds

How often (in seconds) to update
all DDE tables.

(minimum = 30)

Def Ser vi ce

Default service and topic
parameters for all DDE
connections.

(no defaults)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section Key Setting
[ DDE] ( continued) Def Topi ¢ Default service and topic
parameters for all DDE
connections.
(no defaults)
[ Event s] f Wi ght Weight of the font used when
printing events.
(no default)
fltalic Italics of the font used when
printing events.
(no default)
f Hei ght Height of the font used when
printing events.
(no default)
f Face Name of the font used when
printing events.
(no default)
Units Height (in points) of the font used
when printing events.
(default = 10)
[ Al ar m Report s] f Wi ght Weight of the font used when
printing alarms.
(no default)
fltalic Italics of the font used when
printing alarms.
(no default)
f Hei ght Height of the font used when
printing alarms.
(no default)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Al arm Report s]
( continued)

f Face

Name of the font used when
printing alarms.

(no default)

Units

Height (in points) of the font used
when printing alarms.

(default = 10)

[Edit]

Posi tion

Where the next created panel
element appears relative to the
currently selected panel element.

=309 right (default)
=310 left

=311 top

=312 bottom

=313 center

Pi xel s

How many pixels away in the
direction selected by Posi ti on to
create the next panel element.

(default = 1)
(minimum = 0)
(maximum = 200)

SnapToGri d

=0 off (default)

=1 on

ShowGri d

This only means showing the dots,
not doing the actual snapping

=0 off
=1 on (default)

Gidsi ze

How far apart (in pixels) are the
snap to grid hotspots.

(default = 20)
(minimum = 2)
(maximum = 200)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Edi t] (continued)

Gri dCol or

Color of the snap to grid dots.

=5570569 invert the panel color
(default)

=66 black
=16711778 white

[ Run conmands]

Show00

This setting affects the run
command identified by the two
digitsat the end. Thiscontrols how
the command isrun.

=0 no command defined (default)
=1 iconic
=2 normal

=3 maximized

Desc00

This setting affects the run
command identified by the two
digits at the end. It definesthe
description of the command that
will be displayed in the Run menu.

Cmd00

This setting affects the run
command identified by the two
digitsat the end. Thisisthe
DOS-style command itself.

Levl 00

This setting affects the run
command identified by the two
digitsat theend. Thisisthe security
level required to run the command.

(default = 10)

[ Fi el dbus]

AlarnPriority

Alarmpriority for Fieldbusobjects.
(default = 0)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Pot s]

SnapDel ay

When aremoted Pot’svalueis
changed from a control panel,

L ookoutDirect allows this amount
of time (measured in seconds) to go
by and if the remote value does not
change to coincide with the newly
selected value, the remoted Pot
snaps back to the old value.

(default = 10)
(maximum = 65)

[tagnane of a pot]

SnapDel ay

Same value as described above,
except you can manipulatethisona
Pot by Pot basis.

(default = [Pots] SnapDelay setting)

[ Reci pe]

tagnane of a
recipe.alarnpriority

Alarm priority used by a Recipe
object.

(default = 8)

[ S5- AS511]

Di agnosti cs

Turns on diagnostic recording
functionsin S5-AS511 driver.

When activated, this option logs
diagnostic information to the
sbas511. dai fileinthe
LookoutDirect directory.

=0 diagnostics are off (default)

=1 diagnosticsare on

[ Si xnet]

| OVAPAl arnPriority

Priority of the "Unable to load
Sixnet IOMAP library:
iobase32.dll" alarm in Sixnet.

(default = 5)

ProjectAlarnPriority

Priority of the "No Sixnet
configuration currently loaded"
alarmin Sixnet.

(default = 5)
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Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Local Tabl €]

Del ay

Periodically post a DDE table with
this frequency (measured in ms).

(default = 500)

EchoCur sor

=0 no echoes (default)

=1 only echo acursor valueif the
cell the cursor is pointing to
does not have a connection
toit

[tagnane of a table]

Del ay

Same value as described above,
except you can manipulatethisona
table-by-table basis.

(default = [Local Table]Delay
setting)

EchoCur sor

Same value as described above,
except you can manipulatethisona
table-by-table basis.

(default =[Local Table] EchoCursor
setting)

[ Ti way]

Updat eCut put s

=0 never update writes (purely
event driven) (default)

=1 update al writes every
100 polls

[tagnane of a Tiway]

Updat eQut put s

Same value as described above,
except you can manipulate thison
an object-by-object basis.

(default = [Tiway]UpdateOutputs
Ssetting)

[ G aphi cs] Directory Full path to the LookoutDirect
graphics directory
[ Dat aPat h] Def aul t Full path to the LookoutDirect data

directory

tagnane of a
spreadsheet

Full path name for an individual
spreadsheet
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Appendix C

Table C-1 Lookout.INI File Sections, Keys, and Settings (Continued)

Section

Key

Setting

[ Regi stration]

Seri al Nunber

Serial number of your
L ookoutDirect software

Key

Key code issued by National
Instruments

Organi zati on

Conpany

These two entries are for the same
piece of information, the
organization for which the key was
issued.

NI I nt er nal Code

Thisis how many days

L ookoutDirect has been running. It
isonly updated in versions of
LookoutDirect wherethisis
important, like the integrator
package.

Narme Name for which the key was issued
Har dwar eKey Hardware key information
[ Def aul t s] Login Default login name
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Index

A
ABS function, 1-21
accounts
assigning security levels (note), 6-4
definition, 6-1
forgetting your password (note), 6-3
modifying, 6-4
acknowledging alarms, 9-11 to 9-13
ACOSfunction, 1-29
action verification, 6-20
Alarm object class
creating alarm objects, 9-2 to ?7?
alarms, 9-1t0 9-13
acknowledging, 9-11t0 9-13
alarm subsystem, 9-4 to 9-13
areas, 9-4
circular reference alarms, 9-3
database-generated alarms, 9-1to ??
DDE, 5-5t0 5-6
defining alarm conditions, 9-1 to ??
deselecting, 9-11
display options, 9-7 to ??
filters, 9-8
priorities, 9-6
selecting, 9-11
Alarms window, 9-6 to 9-7
color scheme (table), 9-7
illustration of, 9-6
viewing alarms, 9-6
aliases
optional use of (note), 11-5
purpose and use, 11-4to 11-5
AND function, 1-18
Animator object class
displaying dynamic graphics (table),
2-6t0 2-7
arithmetic operators, 1-15

© Automationdirect.com -1

ASIN function, 1-29
ATAN function, 1-29
ATAN2 function, 1-30
AVG function, 1-24
B
bitmap (.BMP) graphics
compared with Windows metéfiles,
2-18t02-19
displaying, 2-4 to 2-6
.BMP files. See bitmap (.BMP) graphics
C
CBL compiler, B-1
circular reference alarms, 9-3
Citadel Historical Database Logger, 7-5to 7-9
accessing datawith ODBC driver,
8-1t08-17
data transforms, 8-6 to 8-7
SQL examples, 8-7 to 8-8
traces table, 8-5
using Microsoft Access, 8-13
using Microsoft Excel, 8-13
using Microsoft Query, 8-8to 8-13
using Microsoft Visual Basic, 8-17
creating historical database, 7-7 to 7-8
datalocation, 7-5to 7-6
information overload, 7-9
logging criteria, 7-9
client, DDE, 5-3t0 5-4
colors
alarm status (table), 9-7
using in graphics, 2-3to 2-4
comma-separated value (.CSV) files
for Spreadsheet Logger, 7-3
communi cations service. See seria
communications.
comparison operators, 1-15to0 1-18
control panels
report generation, 7-11 to 7-13
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Index

viewing security, 6-10
controllable objects
networking considerations, A-3 to A-4
security considerations, 6-9 to 6-10
viewing security, 6-10to 6-11
conventions, manual, Vii to ??
copying object databases, 11-15
COS function, 1-30
.CSV (comma-separated values) files, 7-3
CTStimeout setting, 3-5
custom graphics
See also graphics
creating, 2-14 to 2-17
step-by-step example, 2-14 to 2-17
displaying static graphics, 2-4 to 2-6
exporting to Lookout, ??to 2-16
exporting to LookoutDirect, 2-16 to ??
testing in Lookout, ??to 2-17
testing in LookoutDirect, 2-16 to 7?
D
datalogging
Citadel Historical Database L ogger,
7-5t0 7-9
report generation, 7-11 to 7-13
Spreadsheet Logger, 7-1to 7-4
data transforms, 8-6 to 8-7
dates
date/time functions (table), 1-31
DDE (dynamic data exchange), 5-1 to 5-6
alarms, 5-5t0 5-6
client, 5-3to 5-4
linking Lookout to other applications,
?7?t05-5
linking LookoutDirect to other
applications, 5-2 to 2?
networking considerations,
A-12t0 A-14

adding trusted DDE share,
A-13t0 A-14

running NETDDE.EXE
automatically, A-12 to A-13

overview, 5-1t0 5-2
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peer-to-peer, 5-4 to 5-5
server, 5-21t0 5-3
DiaGauge object class
displaying dynamic graphics (table),
2-6t0 2-7
Dialing prefix settings (table), 3-6
Dial-up serial connection, 3-5to 3-7
displaying
expressions, 1-8 to ??
driver objects
purpose and use, 3-1 to 3-2
types of, 3-1
dynamic data exchange. See DDE (dynamic
data exchange)
dynamic graphics, 2-6to 2-13
See also graphics
displaying
logical signals, 2-7 to 2-10
numeric signals, 2-10to 2-11
text signals, 2-12 to 2-13
tools for displaying (table), 2-6 to 2-7
E
editing database parameters, 11-1to 11-8
logical parameters, 11-7to 11-8
numeric parameters, 11-4 to 11-7
text parameters, 11-8
editing object parameters (example),
11-1t011-3
Event Logger, 7-10
See also logging data and events
datalocation, 7-10
information overload, 7-10
EXACT function, 1-26
EXP function, 1-22
exporting object databases, 11-9to 11-13
copying object databases, 11-15
creating database spreadshest,
11-11t0 11-13
overview, 11-9
procedure, 11-9t0 11-11
Expression dialog box, 1-12
expression functions, 1-18 to 1-31
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date/time functions (table), 1-31
logical functions (table), 1-18 to 1-20
lookup functions (table), 1-20, 1-21
mathematical functions (table),
1-21t01-24
statistical functions (table), 1-24 to 1-25
text functions (table), 1-26 to 1-29
trigonometric functions (table),
1-29t01-30
Expression object class
creating Expression objects, 1-10to 1-11
expressions, 1-1to 1-31
as connections, 1-12
as parameters, 1-11to 1-12
creating, 1-3to 1-12
displaying on control panels, 1-8 to 7?
examples, 1-1to 1-2
functions, 1-18to 1-31
illegal conditions, 1-2 to 1-3
result of, 1-1
syntax, 1-14 to 1-18
arithmetic operators, 1-15
comparison operators, 1-15to0 1-18
text operator, 1-15
white space, 1-14
tools for displaying dynamic graphics
(table), 2-6to 2-7
F
FACT function, 1-22
FALSE function, 1-19
FIND function, 1-26
FIXED function, 1-26
G
Gauge object class
displaying dynamic graphics (table),
2-6t0 2-7
graphic file types
bitmaps vs. metafiles, 2-18to 2-19
memory considerations, 2-19
graphics, 2-1to0 2-19
animating. See Animator object class
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creating custom graphics, 2-14 to 2-17
dynamic graphics, 2-6to 2-13
filetypes, 2-18to 2-19
screen resolution considerations (note),
2-1
static graphics, 2-2 to 2-6
H
hardware networking, A-10
Hardwired serial connections, 3-4
historical database logging. See Citadel
Historical Database L ogger
|
importing object databases
copying object databases, 11-15
overview, 11-9
procedure, 11-13to 11-15
insets
displaying in graphics, 2-2 to 2-4
INT function, 1-22
Isequal to (=) operator, 1-16
Is greater than (>) operator, 1-15
Is greater than or equal to (>=) operator, 1-15
Isless than (<) operator, 1-15
Islessthan or equal to (<=) operator, 1-15
Is not equal to (<>) operator, 1-16
L
LCHOOSE function, 1-21
LEFT function, 1-26
LEN function, 1-27
LIF function, 1-19
lines, displaying in graphics, 2-2 to 2-4
LN function, 1-22
LOG function, 1-22
LOG10 function, 1-22
logging data and events, 7-1 to 7-13
Citadel Historical Database Logger,
7-5t07-9
Event Logger, 7-10
report generation, 7-11to 7-13
Spreadsheet Logger, 7-1to 7-4
logical data members
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editing parameters, 11-7 to 11-8
logical expressions
displaying dynamic graphics (table),
2-6t0 2-7
functions (table), 1-18 to 1-20
logical signals, displaying in graphics,
2-7t02-10
LOWER function, 1-27
M
mathematical functions (table), 1-21 to 1-24
MAX function, 1-24
menu bars
viewing security, 6-11
Microsoft Access
accessing Citadel data, 8-13
compliance with ODBC (note), 8-4
Microsoft Excel, accessing Citadel data, 8-13
Microsoft Query
accessing Citadel data, 8-8to 8-13
compliance with ODBC (note), 8-4
Microsoft Visual Basic
accessing Citadel data, 8-17
compliance with ODBC (note), 8-4
MID function, 1-27
MIN function, 1-24
MOD function, 1-23
modem settings, 3-5to 3-7
multilink networking, A-3to A-5
compared with table networking, A-11
linking controllable objects, A-3 to A-4
linking non-controllable objects,
A-4t0 A-5
Multistate object class
displaying dynamic graphics (table),
2-6t0 2-7
N
NCHOOSE function, 1-21
networking, 4-1t0o4-7, A-1t0 A-14
See also redundancy
capabilities, A-1to A-2
DDE considerations, A-12 to A-14
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adding trusted DDE share,
A-13t0 A-14
running NETDDE.EXE
automatically, A-12 to A-13
hardware networking, A-10
methods, A-2
multilink, A-3to A-5
compared with table networking,
A-11
linking controllable objects,
A-3t0A-4
linking non-controllable objects,
A-4to A-5
overview, A-2
requirements, A-1
table networking, A-6 to A-9
compared with multilink networking,
A-11
examples, A-6to A-8
routing signals to and from driver
objects, A-8
topography (figure), A-9
networking considerations
controllable objects, A-3to A-4
non-controllable objects, A-4to A-5
NIF function, 1-19, 1-19
NOT function, 1-19
NOW function, 1-31
numeric data members
editing parameters, 11-4 to 11-7
numeric expressions, for displaying dynamic
graphics (table), 2-6to 2-7
numeric signals, displaying in graphics,
2-10t0 2-11
o
object databases
copying, 11-15
creating database-generated alarms,
9-1to ??
editing parameters, 11-1to 11-8
exporting, 11-9to 11-11
importing, 11-13to0 11-15
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object parameters
editing, 11-1to 11-8
example, 11-1t0 11-3
EXPressions as parameters,
1-11t01-12
logical parameters, 11-7to 11-8
numeric parameters, 11-4 to 11-7
text parameters, 11-8
objects
connecting
expressions as connections, 1-12
networking considerations
controllable objects, A-3to A-4
non-controllable objects, A-4 to A-5
ODBC
definition, 8-1
ODBC driver
accessing Citadel data, 8-1to 8-17
data transforms, 8-6to 8-7
ODBC-compliant applications (note),
84
SQL examples, 8-7 to 8-8
tracestable, 8-5
with Microsoft Access, 8-13
with Microsoft Excel, 8-13
with Microsoft Query, 8-8to 8-13
with Microsoft Visual Basic, 8-17
Open Database Connectivity (ODBC). See
ODBC

operators
arithmetic, 1-15
comparison, 1-15to0 1-18
text, 1-15

OR function, 1-19

P

passwords

forgetting your password (note), 6-3
protecting process files, 6-19 to 6-20
revising accounts, 6-4
Pause between calls (modem) setting, 3-7
peer-to-peer links, DDE, 5-4 to 5-5
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Pl function, 1-23
Pipe object class
displaying dynamic graphics (table),
2-6t0 2-7
plates
displaying in graphics, 2-2 to 2-4
Poll Rate, 3-2
Popup control panels
viewing security, 6-11to 6-12
Pot object class
displaying dynamic graphics (table),
2-6t0 2-7
displaying dynamic numeric signals,
2-10t0 2-11
printing
alarms, 9-10t0 9-11
prioritizing alarms, 9-6
processfiles
protecting, 6-19 to 6-20
PRODUCT function, 1-23
PROPER function, 1-27
Pushbutton object class
action verification, 6-20
displaying dynamic graphics (table),
2-6t0 2-7
R
Radio (RTS/CTS) serial connection,
341035
RAND function, 1-23
Receive gap setting, 3-3to 3-4
rectangles, displaying in graphics, 2-2 to 2-4
redundancy, 10-1
basic standby principles, 10-2
failover scenarios, 10-3
standby configuration, 10-4
REPLACE function, 1-27
report generation, 7-11to 7-13
control panel reports, 7-11to 7-13
third party reports, 7-13
REPT function, 1-27
Retries (modem) setting, 3-6
RIGHT function, 1-28
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ROUND function, 1-23
RTSdelay off time period, 3-5
RTS/CTS handshaking settings, 3-4 to 3-5
S
screen resolution
graphics (note), 2-1
SEARCH function, 1-28
security, 6-1 to 6-20
action verification, 6-20
control security, 6-9 to 6-10
overview, 6-1
process file security, 6-19 to 6-20
viewing security, 6-10to 6-12
control panels, 6-10
controllable objects, 6-10to 6-11
system settings, 6-11 to 6-12
serial communications, 3-1 to 3-7
defining serial port settings, 3-2to 3-7
dial-up modem settings, 3-5to 3-7
driver objects, 3-1 to 3-2
Hardwired connections, 3-4
overview, 3-2
Receive gap setting, 3-3to 3-4
RTS/CTS handshaking settings,
3-4t03-5
selecting serial port, 3-3
Serial port data field, 3-3
server, DDE, 5-210 5-3
SIGN function, 1-23
SIN function, 1-30
space, in expressions, 1-14
Spinner object class
displaying dynamic graphics (table),
2-6t0 2-7
Spreadsheet Logger, 7-1to 7-4
concurrent file access, 7-4
.CSV files, 7-3
datalocation, 7-2 to ??
fileand disk errors, 7-3
information overload, 7-4
Spreadsheet object class
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exporting object database to spreadsheet
file, 11-11t0 11-13
SQL
See also ODBC driver
definition, 8-1
SQRT function, 1-24
standby
basic principles, 10-2
configuration, 10-4
failover scenarios, 10-3
static graphics, 2-2 to 2-6
custom graphics, 2-4 to 2-6
displaying text, plates, insets, rectangles,
and lines, 2-2to 2-4
statigtical functions (table), 1-24 to 1-25
STDEV function, 1-25
STDEVP function, 1-25
Structured Query Language. See SQL
SUM function, 1-25
Switch object class
action verification, 6-20
displaying
dynamic graphics (table), 2-6 to 2-7
logical signalsin graphics,
2-7t02-10
system options, setting for security,
6-9t0 6-10
T
table networking, A-6 to A-9
compared with multilink networking,
A-11
examples, A-6to A-8
routing signals to and from driver objects,
A-8
topography (figure), A-9
tabs, in expressions, 1-14
TAN function, 1-30
TCHOOSE function, 1-20, 1-21
text
displaying in graphics, 2-2 to 2-4
text data members
editing, 11-8
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text expressions, for displaying dynamic
graphics (table), 2-6to 2-7
TEXT function, 1-28
text functions (table), 1-26 to 1-29
text operators, 1-15
text signals, displaying in graphics,
2-12t02-13
third party reports, 7-13
TIF function, 1-20
time
date/time functions (table), 1-31
title bars
viewing security, 6-11
TODAY function, 1-31
traces table, for Citadel data, 8-5
Transparent pixel datafields, 2-5
trigonometric functions (table), 1-29 to 1-30
TRIM function, 1-28
TRUE function, 1-20
TRUNC function, 1-24
trusted DDE share, A-13to A-14
U
UPPER function, 1-29
Vv
VAR function, 1-25
VARP function, 1-25
viewing security, 6-10to 6-12
control panels, 6-10
controllable objects, 6-10to 6-11
system settings, 6-11 to 6-12
Visual Basic
accessing Citadel data, 8-17
compliance with ODBC (note), 8-4
w
Wait for connection (modem) setting,
3-6t0 3-7
white space, in expressions, 1-14
Windows Metafile (WMF) graphics
compared with bitmap files, 2-18 to 2-19
displaying, 2-4to 2-6
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WMF. See Windows Metafile (WMF)

graphics
X
XOR function, 1-20
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