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
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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
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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
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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.
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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
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Citadel Database
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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:
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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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Developer’s Manual

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

© Automationdirect.com 7-11 Developer’s Manual



Chapter 7 Logging Data and Events

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.
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