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OPENDIEM TRAINING EXERCISE 11

Exercise 11 — Opendiem Data Logger Service

Introduction

The Opendiem Data Logger service logs Opendiem data based on specified conditions or interval.
The logged data can be retrieved using a standard Web Browser and displayed as a Graph, Report
or as XML data.

Objective

In this exercise you will use the Opendiem Data Logger service to log variables of various types
using the ‘drag & drop’ interface. You will learn the various logging options and also how to export
data to a spreadsheet format for off-line editing. You will also display the logged data in a standard
Web Browser in graphical and tabular formats.

Starting Opendiem Data Logger Service

Exercise Instructions

Ensure that Opendiem Engine is running and if necessary restart it.
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EBX

Mame | Read | Status |
Add Service Yes
J User & Server Connections ~ Yes 0/20 connections
?g; Lon'works {LNS) Yes 0 Variable on Scan
@ opc {OPC) es 0 Yariables on Scan
Syskem (SYS) Yes 1 Yariable on Scan
Lagger (DELME_LOG) =
) 15 Cannector {115) Yes Ready
Q Main ?é} Alarm Manager (ALARMS) Yes Ready
@} Engine Browser (BROWSER)  Yes Ready
@ Security
-°' Services
3 Support

From the Services screen of Opendiem Engine check that the Opendiem Data Logger service is
ready, if necessary add the service from the Client services.

Double click on the service to configure it. The following screen appears:

Flo Edt Wew Tooks Hel
Sedect Varisbles by Colegoty AND] W Monston Actraly
: e E é]m | Viisble | Erishied | LoggedVahe | Tmestamp |
Lo ¥ 3
ot . 2 Chde_Supgh 575 Fegeters.  Yes 525 17/03/200618...
Categories Pane Logged Variables Pane
:nmnm:n::\nmﬂﬁwfmwmnm Bw.tumn EMLUM{‘I___L

On starting the Data Logger service for the first time there may be no database configured or the
database may be closed. The Data Logger service has ODBC drivers built in which allow it to
operate with ODBC compliant databases such as SQL. Operation with these database formats is
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beyond the scope of this training class and we will therefore be operating on an Access database
(.mdb).

To create a new database:
Select File | New Database...

Select MS Access database.

x)

Create Mew Database

Database Provider

* M5 Access

Create a new Microsoft Access database file [F.mdh)

" M5 SOL Server
Create a new MSDE or SOL Server database

" MpSQL
Create a new MySOL Server database

Ok, | Cancel ‘

Browse to ‘C:\Documents and Settings\myuser\My Documents\Opendiem\
myproject’ and enter a name for the database e.g. ‘1ogtraining.mdb’.
Select Save.

To open an existing database:
Select File | Open Database...

Select the database type. For this training class select a standard database file (*.mdb). Other
database types are beyond the scope of this training class.
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Open Database |X|

— Database Provider

(O

i]pen a Microsoft Access database file [*.mdb)

" DDBC
Open a database uzing ODBC

" Advanced [Connection String)
Open a databasze uszing a connection sting

QK I Cancel

Browse to the database and select Open.
Any Data Logs configured in the database appear on the screen panes.

Add a Data Log Variable by right clicking in the Logged Variables Pane and selecting Add
Variable....

1 s
Eilit Varialde(s | o
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A Data Logging dialogue will appear as shown below.
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Add Variable for Logging
Y anigble
Description: || v Active Poll Fiate:
Source: | |Med ﬂ
[v &llovy Numernic Yalues anly
Categories: | Advanced...
Logging O ptions Default Report Parameters
= Log on Change Interval (hh:mm: sz): 0 M value: i
" Log on Interval Heartbeat (hhernnss): |0 e el 0
" Log on Evert .
Hyzteresis: 0
™ Pulse Count Ty Trend =
" %ML Log Circular Log [days): a St ek
Enable
Wariable Operator  “alue Talerance
| =lo o
| LCancel | Help |

The default logging type is Log On Change. There are currently five logging types configured in
the Data Logger service, Log On Change, Log On Interval, Log On Event, Pulse Count and XML

Log. Each of these types is described below.

Log On
Change
control the logging interval.

Log On
Interval

Log On
Event

Pulse Count

The Log On Change type logs a variable value when the variable changes by
more than the hysteresis value. Optional interval and heartbeat parameters

The Log on Interval type logs a variable value at the specified interval.

The Log on Event type logs a variable value when an event from another

Opendiem service is received e.g. from the Scheduler or Alarm service.

The pulse count log counts pulses from external sources such as metering

pulses. This option can realistically only be used on bound connections to an
LNS server. The interval parameter selects the totalization period before adding

the log to the database.
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XML Log This produces a data log in one “dump” instead of over a period of time. This
is designed for use with devices like the Trend Controller which stores data logs
internally. The XML data log will download the log from the Trend Controller
and enter the data into the database.

This option is used with the Interval property and has its own property; Min
Request Time which specifies the minimum time between downloads.

The default settings for the XML Log are available on the Logger options dialog.

Configuring a Data Log

In this exercise we will set up a Log on Change variable log as it is the most comprehensive, other
Data Log types are configured in the same way.

Data Log Options

Description. The Description field is present to document the Logged variable.

Allow Numeric When checked, only numeric values will be logged. This prevents the
values only log being filled with enumerated text data which is impossible to plot.
Source Variable. The Source variable is the Tag name of the variable to be logged. Either

enter the full Tag name or drag & drop the variable from the Opendiem
Project Browser as shown below.
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7. Browse - (BROWSER) x|
File View Tools Help
-4 LNS Network Interface | [Varable
=-<gp FCx LMS.SUBSYSTE
[:l Configuration Properties LMS.SUBSYSTE
Add Variable for Logging E‘D Metwark Wariables
ariable = -oa >
\ ’
Description: |Lng of Reception Temperature vV Active Pall Rate: 4 Drag nVO ROOmTem p
Source: |LNS.Subsyslem 1.FC rwoFoomT emp Med j / OntO Sou rce Va ria ble
v Allows Mumeric Y alues only — '
Categories: |F|ec:ept\0n; Fan Coil Units j Advanced.. :E) rvaCoolOutput
=r nvoFanSpeed
Logging Optiohs Default Report Parame ntidchdode DiatedTime
&+ Log on Change Interval [hh:mm:ss): 10 Memeele: 30 \\ rvil coCmd
nviFanHiLo
; tzs z: ‘Ert:’lal Heartbeat (hhcmm:ss]: |00:30:00 e 15 \\ S nvoboStats
i 1
P Hysteresis: £ r1voF oomT emp:
ulze Count Tune: Trend - =
" %ML Log Circular Log [daps): 0 e 27 Py O T
Z» nvolumSetpt
Enable v & nvolocupancy
“ariable Operator Value Tolerance H T nvolDBedDoordlm
| j |D |D = nval0D oorld penFor
2 nvoOOD oorStatus
oK Cancel | Help | % nvil0ClearDardpn = o
| LMS Subsystem 1 FC¢ nvoRoomT emp [#000000000( | &lams=0 | Alam Gioups=0
Categories. Each Logged variable may belong to one or more categories. Categories

allow multiple data logs to be selected for editing and also for events
such as Log on Event log types.

Logging Options The Logging options are specific to the log type such as interval,
hysteresis etc.

Circular Log A log may grow to the size allowed for the database or a circular log can
be setup with a duration specified in days. Circular logs replace the
oldest data in the log with new data (O=infinite, not recommended).

Log Enable

The Enable field contains details on an optional variable that may enable & disable this log.

Variable This field contains the Tag reference for the enabling variable and may
be dragged from the Project Explorer as shown previously.

Operator The mathematical operator that will be used then comparing the value
Opendiem Variable to the specified enable value.

Value The value that will be compared to the value of the Opendiem Variable
when determining whether to enable this log.
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Tolerance The tolerance that will be applied to the comparison if the operator that
is being used is equals (=) or not equals (<>).

Default reporting Parameters

In this section, the default reporting parameters are specified for when the data is presented in a
chart within the Web Browser using the OpendiemGraph Java client.

Maximum Value This field contains the maximum Y axis value for the chart.
Minimum Value This field contains the minimum Y axis value for the chart.
Type This drop down list specifies the default graph type and can be Trend,

Event or Bar Chart. An Event graph type will display a narrow horizontal
line for data with a value of zero and a thicker horizontal line for non-
zero data.

Note: If both the Maximum and Minimum Values are set to zero the graph will auto scale to fit all
of the data.

Select Save and the log parameters will be saved to the database and the screen similar to the
one below will appear. This screen gives an overview of the Data Logger including all of the
categories, the description of each log, the variable Tag, the enabled status and the last value
written to the database.
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Select Viiobies by Cotegory AND] ¥ Moriter Activily
A e [ Vet [Enabied [ LoggedVabe | Tenearg
O« s - Chibe_Supely 575 Rogitess Stoee 155 s 525 1770302008 1.

Right clicking on the individual data logs reveals a context menu which allows you to add, edit,
delete, duplicate, enable, disable, invert selections and select all logs.

Experiment by adding new data logs and categories for your project.

Select Vivinbies by Calegoey [AND] ¥ Montos Activity

Al Definiions. _&n_u‘@ | Wasinkie | Enabled
= ol Chiles_Supply 575 Regaters.Stoen 155 s

[FiLog of Beception T, LNS Subsystes 1 FD4nw.. e

] Beception

Edit Yariable{s). .
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Checking the Database

The status of the Logger database can be inspected by selecting File | Properties. This screen
shows the database type, the path and name of the Data Logger database and the total size of the
database.

Importing & Exporting the Database

For large systems, it is convenient to export the database as a CSV type file which can be edited in
a spreadsheet such as Excel. In this way many log parameters can be set extremely quickly and
then re-imported to the Opendiem Database. The export also acts as a convenient backup of the
settings.

From the main menu select File | Export Configuration, Export to File... The screen below
will appear. Select the preferred separator, tab or comma and click OK.

Export Variable Definitions
Export

Wariable Separatar:

v Include Headings
[+ Espart ¥ariable 1D Mumber

aK | Cancel |

You will be prompted for a filename, choose a name and select Save. A text file suitable for
reading into a spreadsheet will be created. If there is no spreadsheet program installed on your PC
you can inspect the file using notepad.

The file is imported back into Opendiem using File | Import Configuration, Import from
File...
Remember to select the correct delimiter before clicking Open.
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Viewing the Logged Data

Data stored by the data Logger service can be presented within a Web Browser in either a Graph
format or as a table. Opendiem exports this data as industry standard XML which is formatted
using server side XSLT style sheets to display the data any way required.

Background information on XML & XSLT

XML is the Extensible Markup Language. It is designed to improve the functionality of the Web
by providing more flexible and adaptable information identification.

It is called extensible because it is not a fixed format like HTML (a single, predefined markup
language). Instead, XML is actually a ~ metalanguage' —a language for describing other
languages—which lets you design your own customized markup languages for limitless different
types of documents. XML can do this because it's written in SGML, the international standard
metalanguage for text markup systems (ISO 8879).

In HTML, default styling was built into the browsers because the tagset of HTML was
predefined and hardwired into browsers. In XML, where you can define your own tagset,
browsers cannot possibly be expected to guess or know in advance what names are going to be
used and what they will mean, so a stylesheet is required to display formatted text.

Browsers which read XML usually accept and use a CSS stylesheet at a minimum, but it is also
possible to use the more powerful XSLT stylesheet language to transform XML into HTML—
which browsers already know how to display ( HTML can still use a CSS stylesheet). In this way
all of the document management benefits of using XML are obtained, but you don't have to
worry about users needing XML smarts in their browsers.

XSLT is an XML document processing language that uses source code that happens to be
written in XML. An XSLT document declares a set of rules for an XSLT processor to use when
interpreting the contents of an XML document. These rules tell the XSLT processor how to
generate a new XML-like data structure and how that data should be emitted—as an XML
document, as an HTML document, as plain text, or perhaps in some other format.

This transformation can be done either inside the browser, or by the Opendiem server before
the file is sent. Transformation in the browser offloads the processing from the server, but may
introduce browser dependencies, leading to some of your users being excluded. Transformation
on the Opendiem server makes the process browser-independent, but places a heavier
processing load on the server.
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As with any system where files can be viewed at random by arbitrary users, the author cannot
know what resources (such as fonts) are on the user's system, so the same care is needed as
with HTML using fonts.

Older web browsers may not handle XSLT inside the browser (MSIES.5 needs some post-installation
surgery to remove the obsolete WD-xsl and replace it with the current XSL-Transform processor;
MSIE6+ and Mozilla work as delivered).

Benefits of XML
XML key features and applications:

1. XML is not a markup language. XML is a " meta language', that is, it's a language
that lets you define your own markup languages (see definition).

2. XML /s a markup language (not a programming language). XML is data: it does

not “do' anything, it has things done to it.

XML is non-proprietary: your data cannot be held hostage by someone else.

XML allows multi-purposing of your data.

Well-designed XML applications like Opendiem separate " content' from

" presentation' . It should describe what something /s rather what something /ooks

like (the exception being data content which never gets presented to humans).

5= B

XML is currently an industry ‘buzzword’, but saying "the data is in XML' is a relatively useless
statement, similar to saying "the book is in a natural language' . To be useful, the former needs
to specify “we have used XML to define our own markup language' (and say what it is), similar
to specifying "the book is in French' .

An example of multipurposing and separation can be applied to a pharmaceutical company. For
example, they have a large base of data on a particular drug that they need to publish as:

o reports to the FDA;

» drug information for publishers of drug directories/catalogs;

« prescribe me!' brochures to send to doctors;

o leaflets that are inserted into the boxes;

« labels on the bottles;

» pages of fine print;

 instructions to the patient that the local pharmacist prints out;
o etc.
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Without separation of content and presentation, it would be necessary to maintain essentially
identical information in 20 places. If one of these places was to be missed then there would
inevitably be big problems. With XML, one set of carefully validated information can be
maintained, and 20 programs could be written to extract and format it for each application.
When correctly applied the same 20 programs can be used for all of the hundreds of drugs that
are made.

XML and style sheets are beyond the scope of this training class, but we can view the data by
starting a Web Browser.

Start a browser connection to Opendiem. In the address bar enter
http://127.0.0.1/Opendiem/wbc/wbc.html. Substitute the IP address of your own PC if necessary.
WBC is the web based configuration. The screen below will appear.

{= Web Based Configuration - Main Menu - Windows Internet Explorer IZIIEIE\

:/v el 127.0.0.1 vl &[4[ x| [*9 |EE

File Edit V“iew Favortes Tools Help

{I Favarites {:‘5

(& web Based Corfiguration - Main Menu 3 v o= v Page~ Took -
o Guest | Logoff

.,"ﬁ L4 Live Data

Alarm Manager (ALARMS) Alarm Manager

Chronos (CHRCN) Chronos

Data Legger (DELME_LOG) Data Logger

E Reports

Alarm Reports Display reports from the alarm manager.

Data Reports Display graphs and reports from the data logger.

Data Profiler Display Energy profile reports from the data logger.

Status View the Status Screen.

Audit Log View the Audit Log

Close Close this Browser

Darie %J Local intranet da v Hio0% -

Select Data Reports

A screen similar to the one below will appear.
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Select start and end dates from the pop-up calendars which appear when you click on the calendar
icons next to the start and end boxes. If necessary edit the times of the start and finish. The Date
& Time is set in W3C web standard format. Enter some text to label your data in the heading &
sub-heading boxes.

In the drop down lists any logs that you set up in the Data Logging service will automatically
appear.

Select up to eight series to display on the same chart, select Graph as the Report Style and click
Submit.

The browser will post a request to Opendiem and the data will be collected from the database.
This data will then be formatted to XML and a style sheet on the server is used to format the data.
The graph will appear as shown below.
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{= Web Based Configuration - Windows Internet Explorer

%ﬂ - |§| http:fi127.0.0.1/opendiem)reports/dataReports. hEmIFDELME_LOG V||E||E||z| |§ Google H’O '|

Fil= Edit View Favorites Tools Help

7 Favarites | e

|§Web Based Configuration | | & - @ * Page - Tooks -

Guest | Logoff

Options  Series

2010-11-07T13:58:01

2010-11-08T13:59:00|

00-/‘\ . ! 1 g0
""" P

SN

=5 L% &5
test random hd S
"'\\,,\N | /

o d\\mm / o

BR /
. | \"""w“\ / .
=S
;;"” o M B S S A % @ !;,"" g P
%%%%%OQ’Q’%%Q’%%O’%O% > ¥ B, P, 70 R0y o,

Movember 2010

i ==Current Outdoor Air Temperature in Union City, CA

[Z00M] Press Shift + Drag a box over wanted area

Y Axis (Value) [ZOOM OUT] Press Ctrl + Left Click [ZOOM IN] Press Ctrl + Drag on Y Axis
X Axis (Date) [£00M OUT] Press Shift + Left Click [ZOOM IN] Press Shift + Drag on X Axis
v Fit on window
]
Done 'd Local intranet - F100% v I’

In the Style drop down list select Paged Report, 100 per page and then select Submit. This
time the data has a different XSLT style sheet applied on the Opendiem Server and the information

is returned as a report style as shown below.
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{= Web Based Configuration - Windows Internet Explorer

%ﬂ - |§| http:fi127.0.0.1/opendiem)reports/dataReports. hEmIFDELME_LOG

v“EHEHzl EGnogle

Fila  Edit View

Favorites  Tools

Help

7 Favarites | e

| gWeb Based Configuration

& - @ * Page - Tooks -

adings
Heading [Sample Flot

2010-11-07T13:58:01

2010-11-08T13:59:00

Logs on this page: 20/288 M 4

12345678910...15 »H

Data Logger Report produced on Mon Nov 8 14:05:40 PST 2010

User ID: rick

Report Start date: Sunday, November 07, 2010 2:01:13 PM
Report End date: Monday, November 08, 2010 2:02:00 PM

Sunday, November
07, 2010 2:03:03 PM
Sunday, November
07, 2010 2:08:03 PM

4|
07, 2010 2:12:03 FM
Sunday. Novembar
07, 2010 2:18:03 FM
Sunday, Nevember
07, 2010 2:23:03 PM
Sunday, November
07, 2010 2:28:03 PM
Sunday, November
07, 2010 2:33:03 PM
Sunday, November
07, 2010 2:38:03 PM
Sunday, November
07, 2010 2:43:03 PM
Sunday, Novemnber
07, 2010 2:48:03 PM
Sunday, November
07, 2010 2:53:03 PM
o

07, 2010 2:58:03 PM
Sunday, November
07, 2010 2:02:02 PM
Sunday. Novambar
07, 2010 2:08:03 FM
Sunday. Novembar
07, 2010 3:13:03 FM
Sunday, Novembaer
07, 2010 2:18:03 PM
Sunday, November
07, 2010 3:23:03 PM
Sunday, November
07, 2010 3:28:03 PM
Sunday, November
07, 2010 3:33:03 PM
Sunday, November
07, 2010 3:38:03 PM

58.64
58.802
59.36
59.954
60.242
60.746
60.926
60.926
60.8
60.71
60.044
59.522
59.108
58.568
57.47
57.208
57.38
56.948
56.696
56.66

Ay

Page: 1 of 15

Please read through the entries on your report,
Series desaription: Series 1 - Current Outdoor Air Temperature in Unien City, CA

Guest | Logoff

Done

'd Local intranet

da v Hiow v

Click on Print and the report will be formatted so that it will easily print as a report as shown

below.
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£

Foints on this pages: 8175 Foints Page loaded ... 12/409 Pages |

[ WBC Data Logger Report (LOGGER) ]

Data Logger Report produced on Fri Mar 17 18:46:05 UTC 2006

User 10: Anon

Report Start date: 16 March 2006 18:41:17

Report End date: 17 March 2006 18:42:00

Date f Time Chiller_5u.

16 March 006

1946158

BB s

Hm™® 52

BARE% 5o

arzs L 58S

e 5o

Ham® sz

BERP s

e s

TRl £

sz L 58S

retr S *

i 5.2

BT sas

s T 58S

rere S *

i+ 5.2

BT sas

i 5.2

s T sas

Plesss raad thrsugh the entries on your repore.

Saries description: Series 1 » Chille_Suppdr

[End of Page 1]

| T T T o gy ey yeepr ot =T ) ] b6l

8] Opering page hitp:fflocabastjakiude reportsireports.aspee. (& ] Unknown Zone I

The Opendiem Web Based Configuration (WBC) is provided as an example of what can be
achieved with the WBC. All of the WBC files are provided as open format and may therefore be
modified as required.

End of Exercise 11
In this exercise we have used the Opendiem Data Logger service to set up some sample data logs.
We have also discovered how to export and import the configuration database for rapid editing in a

spreadsheet.

You have now also displayed the logged data in a Web Browser as a Graph and also as a report
using XML.
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