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Prosys Sentrol 5 Tutorial

Hello world!

This Tutorial shows you the very basics of Prosys Sentrol and also guides you to your
first Sentrol applications.

Help Files & PDF

You might consider looking at additional documentatiothieSentrol Help* while

you read these |l essons. Start by |l ooking at
talks about the main ideas and concepts behind the design and usage of the component
set.Also note that this file is available as PDF fram://www.prosys.fi/downloads.html

About the Samples

The sample projects created in this tutorial are installed along with the product. You
will find them undekinstallation directory> \ Tutorials . Although

this document only contains listings in Delphi language, you will also find the
respective C++ examples from the installed projéstsept for a couple of units)

Note that therarea couple of additional samples alsc<installation
directory> \ Samples .

Compiler versions

There are specific projects fdifferent compilersn the Tutorial project directories
Look for the following project files, depending on your compiler:

Compiler Project File

Delphi 5 Project1D50.dpor Projectl.dpr
C++Builder 5 Projet¢1C50.bpr

Delphi 6 & 7 Projectl.dpr
C++Builder 6 Projectl.bpr

Delphi 2006 Projectl.bdsproj
C++Builder 2006 Project1C.bdsproj
Delphi 2007 Projectl.dproj
C++Builder 2007 Project1C.cbproj
Delphi 2009& 2010 Lesson* D2009.dproj
C++Builder 2009 2010 Lesson* C2009.cbproj

Note that the screen shots in this document can be from different Delphi and
Windows versions, so they may look a bit different in your system.

You can find it from the Delphi Help (Contents) after installation.


http://www.prosys.fi/downloads.html
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Vista Notes

Prosys Sentrdd should install fine in Windows Vista, if you just makeestiat you
get to install it in administrator mode.

The tutorial and sample projects atsoinstalled undethe Prosys Sentrol installation

directory, which is located ifi GRrogram File® ( or si mi |l ar ) . I n Vi st
are not allowed to wrt in these directorieso before you try to compilgour tutorial

and sample applications, yowst editthe security settingsso thatyou are enabled to

writein these directorie®©r you can copy the tutorial projects to your personal

documents folder.
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Lesson 1. Introduction to Basics

The objective of this lesson is to create a simple applicatairptiesents the
information flow between Sentrol components.

Stage 1.1 Variables

Begin a New Application from the File Menu. You will see a single form (Form1),
which you can use to draw the visible and w@ible components from the Delphi
palette. If you are ridamiliar with the Delphi environment, yet, you should take
some time to learn the basics with it first.

The Sentrol components are located on several pages in the Delphi component palette:

Sentrol Vars Variable and function components
Sentrol Controls GUI Controls for visual display
Sentrol Anims Simple animation effects

Sentrol Functions On-line function components
Sentrol OPC OPC Client connections

Sentrol Storage Database connections

As you can see from the Sentrol Framework descriptidhe Help file, all Sentrol
activities are based on Variable data. You will define the process data using variable
components. After that you can specify how that data is used: where it comes from
(the OPC components), what is done with it (Vars, Funsjibow it is displayed (the
Controls, Anims) and how it is stored (the Storage).

PsVariant PsBool PsFloat Psinteger PsState PsBitset PsString PsDateTime

5 Sturaue] Sentrol Ani ] Sentrol Functinns]

m Fbp %‘hc & ﬁ ﬁ?m %&1 %

23

PsFloatArray PsHistor;né\rra/yPsByteArrayPtheArrayConnector

Figure 1. Sentrol components are on several palettésthe Variables are the main
components?

Once you have located tld8entrol Var§ select &sFloat from it and drop it on the
form. PsFloat is the variable type that you will use most often. It is suited for
standard analog signals and other floating point data. Check aRsBtiwe , which
you can best use with binary signals. You may ake t look at the other variable
types, but we will do with a single float for this first application.

Once you have the component on the form, you can s#gstgn time propertiesith
the Object Inspector.

2 Since Delphi 2005, the component palette also displays the component names, which makes it easier
to use. This screen shot is from Delphi 7.
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Object Inspector %]
|FsFloatt =l
Froperties l Ewents ]

Active True
AlarmHelp
AlarmHigh 150
AlarmLow 50
AlarmMode | amAlarms
Caption PsFloatl
DizplayFormat | 0. ###
EngUnit bar
D 1
W] PsFloatl
Rangetd 2= 200
Fangetdin 0
Fangetdode | rmMone
FeadOnly False
Setpaint 0
StatsMode smione
Tag 0
WWarnHigh 0
WarhLow 0

&l shown

Figure 2. Properties of PsFloatl.

Setthe value oRangeMax to 200, AlarmHigh t0 150 andAlarmLow to 50. The alarm
limits are used only ihesson 3but you should already setkrmMode as well. Also
you might like to limit the number of decimalbown on screen withisplayFormat
SeeFigure3, for an example and refer to Sentrol help for the fotmat

Remember that you can préssanywhere in Delphi and it locates the Help
description for the component that you haveenily selected.

Stage 1.2 GUI Controls

After havingmodeledthe measurement data$tage 1.2you can go and design the
user interface!

Open Sentrol Controls from the Delphi component palette. Drepaiel,
PsPanel andPsEdit component on the Form askigure4.

PsLabel PsPanel PsEdit PsCheckBox PsRadioButton PsComboBox Psimage PsChart

Sentral Xarz

7 \

PsButton PsBitBtn PsSpeedButton PsDisplayBox / PsEditPanel PsB|tsetV|ew
PsDisplayPanel PsComboPanel PsEventView

PsDateTimePicker

Figure 3. The Sentrol Controls are for displaying and modifying Variable data.

% The database fields use the same format. See TNumericField.DisplayFormat, for an example.
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4 Form1 =Ja/ed
L UHMULL L
..:%‘a?:: HNULL L
" PsFloat! S A
Do |MNULL Ll

Figure 4. PsLabel, PsPanel and PsEdit placechd=orm1 with PsFloat1?

The GUI Controls have all the same properties that the standard Delphi VCL controls
and in addition they know how to deal with Variable data.

Stage 1.3 Linking Sentrol components

All the GUI controls work the same way: they have a Variabte\&arProp property,
which you use to define the Variable data that they show or manipulate.

Select thepsPanell , which you dropped ororm1 and locate the property called
Variable in the Object Inspector. Open the dig@wn list and selectsFloatl from
the list (you should not be able to miss it!). Repeat this methiitl. andPsLabell .

Tag ] Tag ]
Top Top
" ariable PsFloat] v/ Y ariable PsFloatl
YarProp | W arProp wp¥alue hd
Yizible True Yizible wphin [
Width Width wplther
wpldther?
wpS etpoint
vpstdDey
palue
vt arnHigh
All zhown All zhowin vpwtamlow |+

Figure 5. Settingthe Variable and VarProp with the Object Inspector. All
Variables in the active form are shown on the selection list. 86 components in
other forms and data modules will be shown, after the units arasedin the form
(from the menu, useFile - >Use Unit ).

Now, select th@sLabell and change itgarProp from vpValue to vpCaption . If
you want, you can go and change the captio?sFloatl to your choice.

You can also connect to othem-time propertieof the Variable by changing the
varProp from the default ofpvalue . This way you can define generic fields in the
form, which can then be switched at +time to display or matlyy any Variablei or

any VarProp. Note however, that not all VarProps are useful with all variable types.

“6#NULLO® me aampondnts areé nottcdneected to any Variable



Prosys Sentrol 5 Tutorial PROSYS (’a;!

4 Form1 =Ja/ed
LI PsFleatt DDl IIIIIIIIIIiiIIiIIIiIIiin
ol Peroatvaie| 11
|| PsFlaatl LIl
Ll | =PsFloati[Yalue] LIl

Figure 6. The controls show where they are connected,tat design time.

Now you are ready to compile the program. Vali@esin PsEditl are seen in
PsPanell once you pressEntep.

3 Form1 ==/

PzFlaatl

34

|34

Figure 7. The first Sentrol application created inLesson 1

Stage 1.4 Buttons

To write values to the variables, you can use the edit lmwbuttors. Buttons come

in different flavors, corresponding to different Win ContraisButton , TPsBitBtn
TPsSpeedButton . And there is also @8PsRadioButton , TPsCheckBox and

TPsComboBox In fact they all behave a bit differently, see the available propertites an
the help for details.

The idea in all the buttons is the same: You use a button to set a variable to a certain
value. So, first connect the button to the variable you want to set, the same way that
you did with the label, panel and edit box. And thefingethe value to be set, in
Clickvalue
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Object Inspector
|F'$Butt|:|n'|

L e

Froperties l Bzl ]

Mizcellaneous sl
El Sentrol
Active True

AutoEnable | True
Badvaluez |True
CaptionStyle | csCustom
Clickyalue |iDl
DizplayFarmes
ForceR efrezh Falze
HintFormat
Hinttdode | hmMormal
HintFrop vpLaption
' ariable PzFloatl
WarProp vp¥alue
H¥izual >
Al ghown
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4 Form1 e

LU PsFleatl L
Y S Sl lia e Tmllliiiiiiiin
:::%?5?:: =FsFloat1[Value] - w PsButtond I:::::::::::::
o1 PsFlaatl L m TR
:::::::::|=F'sFlnat1Walue] Ll

Figure 8. Defining ClickValue for a button. Note that if you arrange the Object
Inspector by Category, you can see the Sentrol properties grouped together!

Run the applicatioin and usehe button to reset the variable to 0!

Stage 1.5 Extra: Composite Controls

Drop aPsDisplayBox, PsDisplayPanel, PsEditPanel T and possibly other
controls on the form, select a Variable and VarProp for each and see how they

behave!

Object Inspactar

IPSE ditPanel1 TPsE ditFanel hd l a

Praperties I Eventsl L ? s
P 1

Miscellaneous - |
-] Sentrol
Ative True
ApplyDptions [ao0nE nterk ey ao
AutoRefresh | True

... PsFloatl .

PsFloat .+ ~PsFloatl

=PsFloati[Value] | - - - - - FFloaHNal bar |-

[-FsFioatifvalue] * PsFloatl PsFloallValue bar | -

Lo .
o WPsFloat] |=PsFIoat1Na bar E .

Badvalues |True
Captiondlignn taleft)ugtify

FPslhisplayFanell: TPsDisplayFanel;
PzEditPanell: TFPsEditPanel;

CaptionForm. .
8 private
Captionkdargi K .
CaptionidtH 80 § Drivate declarations |}
DisplayForms - nublic . .
EngUnitélign taCenter Wigw b Public declarations |
EngUnitFaorm | Ayrange L4 | 'T‘ by Categony
EngUnltW'ldt 40 FRevert to inherited by Hame
FormatString
HintFormat Expand LEx: TFormlEx:
Hinttode |hmMormal Lollapse
HintProp wpLCaption Stay on Top entation
I odifiedS yml = .
ModifisdSym (TFont) Hide I
ShowEngUni True Help
ShowModifie| True F'ropeT
‘ariable PsFloat1 [—
YarProp yp¥alue El Dockable
H¥isual hd| W
|AII shown 4H ‘

Figure 9. Object Inspector arranged by category helps to locate the special
properties of the Sentrol componentsSince Delphi 2005, the properties are
arranged by category already by default.
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& Form1Ex =
PzFloat FzFloatl
24 34 bar
34 PsFloat] T bar
PsFloatl 34 bar

Figure 10. The exended application with some composite controls on it!

Stage 1.6 OnChange and OnValueChange Events

The variables also have event handlers that you can use to catch changes when you
need to trigger actions in your own code. You canm@sgar.OnChange to react to
changes in any VarProp, but if you are only interested in the Value changes, then you
will do better withTPsvar.OnvalueChange

For example:
procedure  TFormlEx.PsFloatlChange(Sender: TPsVar; props:
TPsVarPropTypes);
begin
/l whenever the Caption or Value ch anges, update the Form1.Caption
if (vpValue in props ) or (vpCaption in props) then
Caption := Format('Form1Ex - %s=%s',
[Sender.Caption, Sender.ValueAsString));
end;

So, inonChange handler you should filter the interesting events yourself, aslibe
called whenever anyarProp change$ and thevalue , for example, may still be
unset.

And to catch changes that are about to occur, you can alsmGisgénging !
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Lesson 2. OPC Client connection

The objective of this lesson is to read data from an-&&er ging Sentrol OPC
components and the application createdaason 1

Stage 2.1 OPC Components

Continue fromLesson 1. Locate BsOPCServer and aPsOPCConnector from the
Sentrol OP(palette and drop them on the Form.

......... PgFlDaHﬁ
S %‘5?:: =PsFloatialue] - - poOPCServert 0
" PsFloatl | I 7, (R
:::::::::|=F'sFlnat1[‘v“alue] SRR R
[
L DB Camnector] |

Figure 11. OPC components in Form1.

ThepPsoOPCserver is used to define a connection to any OPC Data Access server and
thePsOPCConnector is used to define how the OPC Items in the Server map to the
variables in the application.

Stage 2.2 Connecting to the OPC server

Select thepsOPCServerl component on the form. Select th&@verName property in
the Object Inspector. If there are OPC Servers installed in yourtf& will be seen
in the dropdown list (sed-igure12). Pick one. You aaconnect to the server already
at design time, by setting tleennected property toTrue .

Object Inspector ||
| PzOPCSererl j

Froperties l Events ]

Category opcachutomatic
Connected Falze
Credentials [TPzMetwork Credentialz]

Hozt localhost
LCID 1]

Log [TPsDPCLog)
Mame PzOPCServerl

| ServerMame | Prosys.OPC.Simulation  ~|
Statuzlnterval | 30000
Tag 1]
IlzelCredentialz False

Al zhown

Figure 12. Sekctthe OPC Server to connect tdrom the combo boxi or just
enter the ProgID (or CLSID) for the server.

°I'f you dondt have any OPC Servers available, go
<http://www.prosys.fi/downloads.htrl

1C


http://www.prosys.fi/downloads.html

Prosys Sentrol 5 Tutorial PROSYS <'.-=;,4

You can also corett to remote OPC servdrgust set thedost property before

setting theserverName . You must, however, be allowed to connect to the other host
by DCOM and you will also need to allow data transfer back from that host to your
local host. Checkhe OPC Bundation White Papers at
http://www.opcfoundation.org/Downloads.aspx?CM=1&CN=KEY&CI=F&x how to do this, if

you are not familiar with it.

Since Sentrol 4, you can also defiadditional usemredentialdor remote access. Set
UseCredentials=True  and define the username and passworttddentials

Object Inspector |
| PzOPCSererl j

Froperties l Eventgl

Cateqgary opcEcdutomatic
Connected Falze
[l Credentials ITPzMetworkCredentials]

Diarnain
FPaszword | mppass
Izer john
Hozt R emoteHost
LCID 1]
Log ITPz0OPCLog]
I arme FzOPCServerl

Serveiame | Prosys. OPC.Simulation
Statuslnterval | 30000

Tag 1]
UseCredentialz Truel i
Al shawn

Figure 13. Defining alternate user credentials for remote access.

11
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Stage 2.3 Defining the OPC Connector

Next, wewill define the mapping between the OPC items in the server and the
variables in our application.

Select theesOPCConnectorl component that you have on the form.

Object Inspector 9
| PzOPCConnectar] j

Froperties l Events ]

Acceptnvalidlt False

Active True

Azunc Falze
Azunctaite | Falze
AutodctivateR True
Badalues Falze
DataSource | opcdsCache
Deactivatelink| Falze
Deactivate0nE Falze

LCID 1024
Links [T Pz arLinkLizt]
M ame Pz0OPCConnectar]

PercentDeadb: 0
Readdnly Falze

Server Pz0OPCServerl |
ShowErmore | True
Tag ]
TimeBias -1
lpdateRate | 1000
All hown

Figure 14. Properties of PsOPCConnector.

Use the Object Inspecttw setActive , Async andAsyncWrite  to True
(asynchronous connections are preferred to synchronous, for efficiency, but you may
also choose to use synchronous data trangfelly, ®tServer to PsOPCServerl .

12
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Stage 2.4 Linking Variables to OPC Items

Next, you can define Links. Click the small button to the right of the property value
box (the one with three dots in it) and the OPC Links Editor og€garg15).

Add, Delete, Load, Save, Edit OPC ltemID, Add OPC Items, Create Variables

Lol
s

(8[pspecco BB
Lirks
¢|-| =lw| & me |'r=z-*| |

|sduray ItemlD ScaleFactor | ScaleOffzet

1D W ariable WarProp AcceszPath Active
U H

Figure 15. Links Editor for PsOPCConnectorl. The editor is used to define how
OPC Items are linked to the Sentrol Variables.

Add a new link with the Add OPC IteraButton. The OPC Address Space Browser
(seeFigure16) opens with a tree view that contains the addressespf the

connected OPC Server. Select a branch from the left and an item from the right (in
this example we have used tRwsysSimulation OPC server). The OPC Item ID
should appear in the edit box at the top of the dialogue. Press OK to accept the
selection.

A OPC Server Address Space: ‘\localhost\Prosys.OPC.Simulation =Jo)E
[tem [D=]: |Triangle.F‘sFIDat1 :Tnangle.PzIntegerl Ok
Branches temz
=1 Progye. OPC. Simulation PzBooll Cancel
+- Static Felead . Note: You can
Pzlntegerl .
+- Randarn select multiple
FzStatel ~ ; )
- SawT ooth PBitGet] [ Load... items from the list
+- Sinuzoid PzStririg and add them all at
Triangle PsFloatimap I Save.. once!
+- ReadOnly ?;Bytle.ﬁ.rray':
imerlnterva -
DXFloat fe: Refresh
DixInteger
M ode
" Flat
{« Hierarchial
Ready.

Figure 16. Selecting the OPC Iters from the OPC server address space.

Once you are back at the Links Editor, gatable for the selected link to
PsFloatl . You get a drogown list when you click theariable  cell in thegrid.

Note! Unless you define the connector toReadOnly , it will both read and write
values to the OPC server automatically, whenever the other one changes (if the
variable values in your application are changed, they will be written to the OPC
server)

13



Prosys Sentrol 5 Tutorial PROSYS <'aei

£ PsOPCConnector1 =Jo)E
Links

#|=| 2@ &|E|d =i

1D ariable WarProp AccezzPath Active DataType |zArmray ItemlD ScaleFactor | ScaleOffzet

o - | vphalue WV wdtDouble [T TrianglePsFloatl 1 0
1 vp‘v‘alue WV wdtinteger [T Triangle.Pslnteger 1 0
Farmn1.PsFlaatl

Figure 17. Defining the Variable for the link.

Close the Links Editor. Run the application. If you got everything right, you should
see values updating on the panel asSigurel8.

3 Form1 ==/

PzFlaatl

47124

140,841

Figure 18. Application created inLesson 2 You can change the value from the
edit, to make the connector write the value to the OPC server. You will notice
that the simulation in the servercontinues from th e new valué

Stage 2.5 CSV Files

EIEI You can save and load the links from CSV fileend use other applications to
modify the configuration. Use the Load and Save buttons in the Editor toolbar.

The CSV format of the used files is as folldws

Variable;VarProp;AccessPath;Active;D ataType;lsArray;ltemID;ScaleFactor;ScaleOffset
Form1.PsFloatl;vpValue;;True;vdtDouble;False;Triangle.PsFloat1;1;0
:vpValue;;True;vdtinteger;False;Triangle.PsiIntegerl;1;0

Note: When you load CSV files, make sure that the variables you refer to, already
exig in the project!

Stage 2.6 Copy & Paste to Excel

¥ || The best way to handle the data, with for example, Excel can be with the CSV files,
= but you can also select separate lines to copy and paste between the editor and Excel.

Stage 2.7 Create New Variables for OPC Items
il Did younotice the Create Variables button in the Editoolbar?!

It opens a dialog that lets you define which kind of variables you would like to create
for the OPC Items you just brought from the address sggelefault it will try to

use the OPC Item Datapgs for selecting the appropriate variable type for each item.
The Advanced Options define how the components will appear on the form or data
module and how they are named.

®The CSV separatoristlda ned in Wi ndows Regional Settings; in

14
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# Create New Variables M=
“ariable Type:
|§<autu:umatiu:> j \/ Ok
x Cancel
Advanced: -
Scope O ptians
o Al links [w Empty links cnly

[v Llze exizting wariables
" Selected links W Usze Full ltem Path

Layout
Start at 2 |32 T 32
Grid Width |95 . Height |56

[v “rap at the right edge
[ “wrap at the bottom edge

Figure 19. Create Variables Dialog.
The new variables gar on the forrit and are linked to the OPC Items!

# PsOPCConnector1 ===
Links

#|=| S|a &|m|e =]

D Yariable WarProp AccessPath Active DataT ype | séumay Iteml O ScaleFactor | ScaleDffzet
0 Farml.PsFloat1 vpvalue W  vdtDouble I Triangle. PsFloat1 1 i}
1 Formal. Triahgle_Palntegerl wpialue v vt ntegar [ Triangle. Pzlnteger] 1 ]
2 Form1.5 awT ooth_PsBoall v alue v vdtBoolean I SawT ooth.PsBaall 1 1}
3 Formnl.5awTooth_PsFloatl vV alue ra watDouble I SawT ooth.PsFloat] 1 ]
4 Formnl.SawTooth_Psintegerl  wpialue v votlnteger [ SawT ooth. Pslnteger 1 i

Figure 20. The newly created variables are linked to the respective OPC Items.

Stage 2.8 Dynamic configurations

If you have noted that all the configurations are done at déisign) andwonder if
the same could be done more dynamically attmme only, please consulesson 9

Stage 2.9 COM Threading Models

Because OPC is based on Microsoft COM technology, your application is actually a
COM client application. You shud therefore also be aware of the different
threading models supported by COM.

The default threading model is the single threaded, but for OPC communication the
recommended settingisthe miltihr eaded (al so called Afree t
ensures thadata callbacks from the OPC server get through to your application

without delays in all situations.

Fortunately, defining the threading model is easy in Delphi; you can simply set the
value ofColnitFlags  at your project source, for example as follows:

program Projectl;
uses

ActiveX, // defines COINIT_* constants
ComObj, // defines the ColnitFlags variable

1t
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Forms,
Unitl in 'Unitl.pas' {Form1};

{$R *RES}

begin
/I Define the COM threading model
ColnitFlags := COINIT_MULTITHREADED,;
Applicat ion.Initialize;
Application.CreateForm(TForm1, Form1);
Application.Run;

end.

See the Help for more information on ColnitFldgs.

"In C++ Builder Help is available undémulti-thread apartment threading modeitd the necessary
include files are oOobjbase.

ho

and

PROSYS ‘=

dactivex.

16
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Lesson 3. Trends
The objective of this lesson is to draw a trend of a variable. Again we will continue
with the application creatad Lessons 1 and 2.

The trends are handled in two wagsHistoryArray  (Sentrol Vars) is used to keep a
finite length of Variable history for display and analysis (e.g. sliding average). On the
other handpsHistorian ~ (Sentrol Storage) is used to definpasistent, longerm

storage of variable values. A third component,Rkehart (Sentrol Controls), is used

to display history data on scréen

Stage 3.1 PsHistoryArray: Online Trend Buffer

We will continue with the project from Lesson2. First, enlarge the foittieatb
make room for the chart. Then dropsdistoryArray  (Sentrol Vars) and BsChart
(Sentrol Controls) on the form.

# Form1 =

SIN RSN TEEEY - [EE R - R

" PsFloat - =PeFloatiPdalue] | popistominan! © PsOPCServer 00 0

Figure 21. PsHistoryArray and PsChart added on form. The chart does not
display anything until a variable is linked to it. The edit boxes for limits are used
to modify the alarm limits at run-time.

ConnectPsFloatl to PsHistoryArrayl by setting thevariable  property with the
Object Inspector.

Also setCircular  to True andcCapacity to 60, which sets the arragrigth to a
minute (equals tGapacity * SampleWidth [in milliseconds]).

TheRange andAlarm limits are copied from the variable, whearRange and
VarSpecs are set. You must, however, defiiermMode by yourself.

8 Actually, you can also use PsChart teglaty any variable values, although only PsFloat and
PsFloatArray are currently meaningful in addition to PsHistoryArray.

17
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Copied from
Variable (if

VarSpecs is True)

—— set these

Copied from

Object Inspector X
| PzHiztarmdrran j
Properties l Events]
Active True
Aggregate agh aw
AlarmHelp
AlarmHigh 150 <
Alarmbow A0 <
Alarmbode amAlarms
AraySpec: | True +—
Capacity &0 <
Caption PsFloatl
Circular True /
Deadband 1]
DigplayFormat
E gl nit
Firztindex 0
D [
Mame PzHiztordrran]
Fangetdas 200 <
Fangetin 1] <
Fangetdode | rmMone
FeadOnly Falze
Samplinglntery, 1000
Samplingtode | emChange
Setpoint 1]
Statzhode zmfone
Tag 1]
W arCaption True
YWarEngUnit | True
[ ariahle PsFloatl <€
WarFrop wp¥ alue
YarFange True
WarSpecs True
WwiamHigh 1]
Wi arnlow 1]
All shown

Variable (if
VarRange is True)

set this

PROSYS ‘=

Figure 22. Setting PsHistoryArray to keep an online trend of PsFloatl for the

last minute.

Stage 3.2 PsChart: Multipurpose Variable Charting

Next select the chart, which is already on the form. First you must add one series on

the chart:
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PROSYS %=

Doubleclik Ser i

Object Inspector | pbject Inspector X iy T2 | — = <
| PsChart1 | |PsChartl Series{0] | aalr e 11::::::::"@:::::::@:::::::::
: Properties | Event T Ciiiiodee
Properties l Events | dotive | VenTSlle 0- Seriesd atl[Value] | pspistomemrayt | (PsOPCServerl | 10
Align alBottom AlamColor | cRed Ciiiiiiiin & i
ChartColor ([ ch/hite Batwidth |0 I RR R hallo o o 00000
5 e || I . PzOPCConnector] 0 00 0
Calw [leBtnFace Cpitan pelicel S SOOI SRR
Cuirzar crDefault Color M ciBlue
Font (TFont] File [;lphs']:'ea'
. miLine e
FEmEElt )1 LineStyle  |— psSolid
Height 185 Linewidth |2
HelpContext |0 Mode smLine
HelpKeywaord M ame Series0
HelpType htCantext Symbol #a
Hint SymbolFont | [TFont)
Left 0 Var;aption Falze
| Y ariable hd
Nalme : PSChaEH Y arPosUnitt af PsFloat
Orientation orHorizontal Warlrithame |PaHistomtray
ParentColor | True Wizible True
FarentFont True | warColar  |[elrelow
ParentShawHir True ﬁH?SN ggstharmxis]
- . = MM ame
| g:"eSH. t ;BSCDHBC“dJ Y s (TP<Chartbais]
owrin e YhyisName | YD
Tag 0
Top 115 , . . . .
Yisible True eéand add awithtbenCollBaion Editar. Select
Width 397 - ;
— T PsHistoryArrayl  for Variable
Yires [TPsChartAxi
All shawn

Figure 23. Chart properties. Open the Series to get the Series Collection Editor.
You can define any number of sees to draw. Each can be connected to any

variable.

Last, change thesedit sto modify theAlarmHigh andAlarmLow Of PsFloatl : you

should be able to modify the lirsiait runtime

Compile and run the application. You will see a variable trend updatihg ichiart.

% Form1 ==/

PzFlaatl
150,736

High Limit {150
Low Limit |50

200

100 - -- == m oo mmm o m e

[RSS FERUN [ PSS N

E.4.2005 15:44:48 £.4.2005 15:45:18 E.4.2005 154547

Figure 24. Trend curve in the application ofLesson 3
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A Form1 O]
PzFloatl

37633

150

1] 100 200

16:37:41

16:38:11+

16:38:41

Figure 25. Another trend style. Here Orientation = orVertical, Series.Fill.Style =

bsClear, Series.LineWidth= 2, XAxi s. DateTi meFor mat =0hh:r
XAxis.Width = 50, XAxis.Mirror=True and YAxis.OtherSide=True. Go ahead

and try!

3.2.1 Trend time scale

The axes are by default aligned to the range of the data;aeis¥uns from
Variable.RangeMin  t0 RangeMax and X-axisto thePositions  of the variabldg or

time interval of adistoryArray . But for trending purposes, it is best to specify

XAxis.AlignMin = aalnterval T and usenterval  oOrinterval Msto define a fixed

time interval for the axis. In this case, the lengtkhefX-axis will be fixed, and it

wonodét stretch from a narrow to full trend |

history array, as is otherwise the case.

In this context, it is also better to set thexMode totminterval — and define a good
interval inD Tickinterval or TickintervalMs . SeeFigure26.
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PROSYS %=

Object Inspector (%]
| PsChart1 Series{l] |
Properties l Events ]
Symbol #0 )
SymbolFont [TFont]
WarCaption Falze
HW ariable PsHiztoryArrayl
VarPosUnitMame | True
Warlnith arme True
Visible True
W arnColor [ cfrellow
ST [TPsChartdsiz)
Aligrikd ax aaRange
Aligntdin aalnterval <
AutoHide Falze
Caption
DateTimeFormat  hhcnniss <
DizplayF ormat
Girid [TPen]
Inkeryal 0.0034722222222
Intervalbds 300000 <
IsDrataTime True
LocalTimeRiaz | True
M arginhd ax i}
Marginkdin i}
M ax 0.0006828703703
Min -0.002789351851:
Mirrar False
Marne X0
OtherSide False
Relative False
Relativelewvel I}
ShowCaptian True
TickCount 1
TickInteral 0.0006944444444
Ticklntervalbz | GOODO <
TickLabelOrnientati 0
TickLabelRows |1
TickLabels [TStringsz]
TickLingVizible | True
| TickMode tminterval ¢—=
LnitM arne:
Wisible True [
Al shown

# Form1 M| =)
PsFlaat]
166.504
High Limit 120
Low Limit |50
EU : : :
oo
1} . . . . .
| | | | |
15:53:.00 15:54:00 15:55:00 15:56:00 15:57.00

Figure 26. Check the marked properties (the arrows) to definea fixed Interval in
the X-Axis. The sample application demonstragsthis and alsothe trend of alarm

limits!

21



Prosys Sentrol 5 Tutorial PROSYS <'ag!

Lesson 4. Persistent Storage

The function of the Sentrol Storage components is to enable connections between all
database types and tables and Sentrol Variables.

The current set includeveral storage variants, for sgiecdatabase drivers, such as
PsBDEStorage for BDE andPsSQLStorage oOr dbEXpI’es% The idea is that the other
components in the Sentrol Storage palette will function with any Storage component
and you will be free to choose the databdsger you like b use.

To link your variables into the database, you haeeuple otomponents: the
genericPsStorageConnector , which defines correspondences between variable
props and database fields; arhistorian ~ and PsWideHistorian ~ , whichareused
for recording vaable histories.

Stage 4.1 Define a Storage

Drop thePsBDEStorage Or PsSQLStorage ° (Sentrol Storage) on the form and
rename it as StorageAlso add arDatabase Or TSQLConnection component,
respectively, to define the DB connection. In this example, we usBLiheal
database, which is included in Delphi installation.

SetPsBDEStorage .DatabaseName Or PsSQLStorage. SQLConnection to point to the
DB connection componeirom the dropdown list.

4.1.1 DatabaseProduct

In order to be able to create tablsedbelow) the DatalseProduct that the storage
components connecting tomust be defined. This enables correct SQL syntax and

data types to be used. Currently, Sentrol supports Interbase/Firebird (all versions), MS
SQL Server (all versions) and MS Access (all versions).

Note: You can still use the storage components with any database that is supported
with the mentioned database drivers. You just cannot use the automatic table creation
feature for these databases.

Stage 4.2 Object Persistence in Storage Tables

The Storage componertanalso be used tmanage database tabl&his includes:
1 Creating and dropping tables

1 Adding and dropping columns

1 Executing statements: insert, update, select, etc.
1 Storingobject datan tables

1

Creating objects from the tables!

°® ADO, IBExpress are also supported (and ZeosDBO, which requires that you install the ZeosDBO
components first), if the respectivedis are available in your Delphi installation.

12 sQLStorage uses dbExpress, which is not available in Delphi/C++Builder 5!
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These operations are alldependent of the storage variant you choose (and therefore
also of the DB driver). You only need to define taabaseProduct  for the Storage,
so that it can use the correct SQL syntax for your database.

See the help forPsCustomStorage , TPsStorageRepo  sitory — as well as
TPsStorageTable, TPsObjectTable and TPsComponentTable on what is
available.

4.2.1 Variable tables
By default, the storage components define thabkesfor storing variables and the
related information. The tables are defined in the follovaraperties

1 ModulesTable for adding information of DataModules aRdrms in the
application

1 \Vvariables Table for adding information of all variablas your applicatiorto be
stored in the database

1 VvarProps Table for just declaring the VarProp values andrtineeanings

This information is necessarny you store, for example, history data in the database
sincethey use mostly IDs to refer to the components. Thus, these tables define which
variable has which ID, so that the data can be used also exteroal tapplication,

for example to make joined queries to the data tables.

4.2.2 Enabling tables

In order to take these metadata tables in use, you just need to enable them. You can
also define the table structure in the field objects
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Object Inspector
| PzBDEStoragel

K [

Froperties l Bzl ]

[ atabazeM ame sentrol_tutorial
D atabazeProdd dblnterbaseFirebird
todulezT able | [TPzComponentT able]
M ame PzBDEStorage]
SezgionM ame
Tag ]
El'ariablesT able| [TPzComponentT able)
ClazzMameFi [TPz5torageField)
Enabled | Trug x|
Foreignk.ey
EIDField [TPz5torageField)
DataType | wdtinteger
Enabled |True
FigldH ame | Y ariablel D
lzkeyField | True
Size 0
MameField | [TPsStorageField)
Semantich an ¥ariable
TableMame Yariables
' arPropsT able [TPsStorageT able]

Al shawn

Figure 27. Enabling VariablesTable.

The tables have a special propesgmanticName , which defines the table
semantics(!): theableName andFieldName of IDField will be derived from that,
unless you change them to something else.

4.2.3 Creating Tables

The storge will create alenabledtables automatically when it first connects to the
database at runtime, unless the tables already exist. You can atseaallable in

the storage or in any table object directly, to create the table. The table must have a
valid field definition (including specifiataType S) in order to make table creation
succeed.

The components in the following examples also define table properties. To create
these tables, call:

PsHistorianl1.HistoryTable.CreateTable;
PsStorageConnect orl.Table.CreateTable;

The table will be created according to the definitions irthe.Fields . Fields that
havelskeyField set, will also be included in the tabl@smary key .

If you wish to have more control over the table structure, it is bettesetdhe
database providés tools for creating the tables for you. Then you just need to map
the fields correctly to the storage component definitions usingidhielame

properties.
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4.2.4 Dropping Tables

To remove the tables from the database, you cabrag@able , which is also
available in the storage and in the tables.

4.2.5 Adding data to the storage tables

You can add variables and data modules to the storage by calling manually
Storage.VariablesTable.SaveComponent or

Storage. ModulesTable.SaveComponent with your components. Or you can let the
PsHistorian ~ andPsStorageConnector ~ components to do theutomatically(which
they will do, when you add variables to them).

Stage 4.3 Link Variables to Any Table

Drop aPsStorageConnector ~ on the formSet the Storage property $@ ragel . Set
the value ofrable.Tabl eName to TEST. Open the Links Editor and define a link
betweerpsFloatl and fieldé F & as well a®sBooll ando B .6

Also define a couple addditionalfields ID andReportTime . Just add therto Links ,
but without any vaable connectionsSetthe value ofskeyField on foriD. See
Figure28,

3 PsStorageConnector1 =/
Links

v -] =@ ¥[Ee

D Yariable WarProp DataTvpe Fieldt ame Iz epField Trigger

0 v alle willlnteger o] v

1 wpialue witD ate ReportTime B

2 Form1.PzFloatl vy alue wdtDouble F B

3 Forml.PzBoall v alue watinteger ] n ~d

Figure 28. Defining links betweenvariables anddatabasefields. DataType must
be defined if the variable datatype does not matctith the field type (i.e. in
Interbase we use Integer fields for Boolean data).

As discussed earlier, you can use the CreateTable method to create the table into the
database. Or define it yourself: For example, create a table corresponding to the
following SQL definition in theBLOCAL database using Database Explorer:

CREATE TABLE TEST (
ID INTEGER NOT NULL,
REPORTTIME TIMESTAMP,
F FLOAT,
B INTEGER,

PRIMARY KEY(ID)
) 11

1f you decide to use a different database than Interbase/Firebird, you will need to modify the table
definition accordingly. Sinc&entrol 3.2, you can also create the table from your applicaten
above, Stagd.2.3
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The connector can be used for saving variable data into the table as watliag |

data from the table to variables. It will not be very useful to use the same component
for both directionsthough Normally, you will copy data manually, using Load or

Save. If you wish to save data into the table automatically, deftgyerMod e either

to tmDelayed Or tmimmediate . If you are not sure, usmbDelayed , which can wait

for all changes occurring at the same time in all variables, before it will function. We
will keep to the manual savings hérand leave the trigger tmManual .

Forsaving, you have two alternatives: eitheimnteert new recordsor update
existing ones UseSaveType propertyfor this. Now, leave it astinsert

To trigger the saving, we useBatton dropit on the form and define iBnClick -
event as followghere wehave added @aEdit componentipText ) to supply theD
values):

PsStorageConnectorl.SetSaveParamByName('ID',
StrTolnt(IDEdit. Text));

PsStorageConnectorl.SetSaveParamByName('ReportTime', UTNow);
PsStorageConnectorl.Save;

That will provide the valugfor theLinks that are not connected to any variables
(usually the key fieldsi) and saves the new record to the table

4.3.1 Loading values back

To load values from the database back to the variables (or to set the limits and
setpoint according to a recipey fexample) goes in a similar way using the Load
method. You will have to define how the record is selected with the key field values,
using SetLoadParamByName first, for example:

PsStorageConnectorl.Set Load ParamByName('ID',

StrTolnt(IDEdit. Text));
PsStorageConnectorl. Load;

Stage 4.4 History Table

The Historianwork&t s a fi n a r r, where it recordstchmmgéesanrvariable
properties that it is set to fAwatcho

Now you can drop BsHistorian ~ on the form. Sestorage again toStoragel and
TableName to the take you just created. Finally, definaks for all the variable
properties that you wish to record in the talhethis tutorial,you will just need to
addtwo links: one forPsBooll and one foPsFloatl . SeeFigure29.

# PsHistorian1 =oE
Linkz

v -] S|E| ¥

D Wariable WarProp Active Agagreqgate Deadband |Samplinglnterval Samplingkd ade

0 Farral.PzBoall o alue v agF aw 0 i smChange

1 |Fnrm1 PsFlaatl j wphalle v agh aw 0 0 smiChange

[none)
Form1.PsBoolt
Form1.PsFloat]

Figure 29. Defining history data to be recorded by the PsHistorian.
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To create the table in the database, run Historian.HistoryTable.CreateTable in your
application (set Storage.DatabaseProduct first) create the respective table using
your database tools.

The default table is defined according to the following Interbase/Firebird definition:

CREATE TABLE HISTORY (
VARIABLEID INTEGER NOT NULL,
VARPROP INTEGER NOT NULL,
CHANGETIME TIMESTAMP NOT NULL,
NEWVALUE FLOAT,
1P2RIMARY KEY(VARIABLEID, VARPROP, CHANGETIME)

)
You can customize this, using tRatoryTable  property in the historian. For
example, if you wish to also include a reference to the data modules (stored in
Storage.ModulesTable ), just enableodulelDField

Compile andun the application and you should see new records appear in the
HISTORYtable as th&ariable changes. Click the button and you should get a new
record into thaESTtable.

4.4.1 Wide History

TPsWideHistorian ~ can also record trends, but it will keep a separaliemn for each
variable. So in fact, it is more likeS@orageConnector ~ with anadditional

TimeField and an internal timer, which adds a new row to the table eweryal
(default, 10 s).

Stage 4.5 Sample

The sample application enables yourjothe storage congments with different
drivers and different databases.

First check that the database to which the storage is linking is defined according to
your system setup (the edit boxes are initialized to some default values).

Delphi 2009 sample databases are located
<Program Files >\ Common Files \ CodeGear Shared \ Data,

whereas older Delphi versions have them in
<Program Files >\ Common Files \ Borland Shared \ Data

12 Note: the order of the fields in the primary key has some effect on the order in which data is in the
table. This order is fastest,\ibu will be fetching individual variable histories, but it will not show the
changes in a time line, if you want to see all variables at the same time, as is the case with the sample
application (se€igure30). UnlessbyusingQ. st at ements with AORDER BYO.
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4.5.1 Use PsStorageDataset for data aware components

Note that the sample uses a gen®PiStorageDataset  ** componentfor displaying
thetabledatain thedata awarePsStorageDataset fetches the data from the storage
component, sd iyou switch to a different DB driver, you only need to change the
Storage!

# Form1 ek
Lreate Tables P:Badll True 1D:|2
[v Drop Old Tables PsFloat] 12
Browse DB...
Table: VARIAELES Table: HISTORY Table: TEST
VAHIABLEID|NAME i VAHIABLEID|VAHF'HDF' |CHANGETIME NEW’VALUE| i F B D REFORTTIME
Ld 0 PsBooll 14 0 0)231.2007 13:23:34 1 Ld 12 1 123.1.2007 13:23:39
n 1 PsFloatl o 1 0)231.2007 13:23:36 12
4 L3 -
[T I S | 2] - > » 2] - » >

Figure 30. Storage sample.

Note that there is also a generic database browser available in the tutorial. The
browserform is a standard part &entrol installation. Look forPsStorageBrowser

in PsStorageBrowserForms.pas I and add it to your application as a generic DB
browser!

Stage 4.6 Trend Charts

Now that we have history data in the database and we have also taken a look at the
charting capabilities, it is time t combine these.

From theStorageForm ( shown above), you will find a
you find aPsChart , which is defird to include one series, attached to a

PsHistoryArray You can select a variable (one of the variables we enter data for in
theStorageForm ), and a time interval. Finally, you can Load data to the

HistoryArray. Clicking the button will actually initializéne HistoryArray and Chart.

To load the history data it call®adHistory  on the Historian that we used for

logging the data initially.

13 The storage dataset and storage browser (which uses the dataset) are not available in
Delphi/C++Builder 5. The dataset is based on TClientDataset which uses the MIDAS library. You
must i ncnriidagi®d U ni t huge ofyauepsojeat $oarce or distribute the midas.dll
(included in Delphi installation) along with your application to be able to use it.
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procedure  TTrendForm.LoadButtonClick(Sender: TObject);
var
Diff: Double;
begin
if (VariableComboBox.ltemindex = -1) then
ShowMessage('Select variable first')
else
begin
/I By default the HistoryArray resamples at 1000 ms,
/I so fetching hours of data would be very slow...
I/l We must define Samplinglinterval := 0 to avoid resampling
PsHistoryArra  yl1.Samplinginterval := 0;
PsHistoryArrayl.Active := False; // Do not track the variable online
PsHistoryArrayl.Variable := SelectedVariable;

Historian.LoadHistory(PsHistoryArrayl, StartTime, EndTime);

/I Adjust the chart axis according to the loaded data

/I Note that StatsMode must be set before changing to Automatic axes
PsHistoryArrayl.StatsMode := smSimple;
PsChartl.Series[0].YAxis.AlignMax := aaAutomatic;
PsChartl.Series[0].YAxis.AlignMin := aaAutomatic;

/l Lea ve some space (5%) above and below the min and max values
Diff := PsHistoryArray1.Max - PsHistoryArray1.Min;
PsChartl.Series[0].YAxis.MarginMax := Diff*0.05;
PsChartl.Series[0].YAxis.MarginMin := Diff*0.05;
end;
end;

Note that the timestaps gored in the database are in UTC, but the ones you use for
selecting in the TrendForm are assumed to be local. There are conversion functions in
PsUtils , which help you to convert between these, as necessary (they are even
capableof proper [aylight Saving Time conversions for the history datafeature

thatthe operating systems before Windows Vista do not provide).

4.6.1 IPsHistoryRead interface

Both historiansTPsHistorian ~ andTPsWideHistorian implement the
IPsHistoryRead interface which is used to define hoovread history data from
the tables. We use the interface in the TrendForm, so you can actually use it also with

the WideHistorian, although the tutorial project uses only the standard (narrow)
Historian.
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fﬁ’ StorageForm |':' B = |
Create Tables PsBadl HEAD Bepart ID:|0

[~ Drop Old Tables PsFloatl HBAD
Browsze DB..

Table: VARIABLES Table: HISTORY Table: TEST

W ariablelD |Name - WariablelD  [YarProp ChangeTime |N| - F |B D FeportTime
L 0| PsBooll 0 30.11.2009 10:01:42 L
A 1| PsFloati 0 30.11.2009 10:01:45

0)30.11.2009 10:01:50
0)30.11.2009 10:01:52

LI T I+

Ile Ll

? Trends

Variable  [psFioat1 > From [3n.112008  w| [1nam3e =H To| r1za00s v [1s20:38 < [

184

154

124

[
30.11.2009 12:01:42 30.11.2009 12:01:47 30.11.2009 12:01:52|

Figure 31. Trend Form in action.

4.6.2 Trend settings

The time axigas well as the value axis)in the sample TrendForm a&itomatically
adjusted to the data returned from the database, instead of the time interval used for
the query.

If you wish to force the chart to use the ¢iscale defined by the query, you just need
to define the interval yourself:

/l Enable the following, if you wish to show the complete time
/l interval that was requested
PsChartl.Series[0].XAxis.AlignMin := aaNone;
PsChartl.Series[0]. XAxi s.AlignMax := aaNone;
PsChartl.Series[0].XAxis.Min := StartTime;
PsChartl.Series[0]. XAxis.Max := EndTime;
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Lesson 5. Byte Arrays
Byte arrays are used to handle raw device (or PC) memory data.
Sentrol has a specific variable type for using byte arm®gByteArray , and also a

specific connector for mapping the byte arrays to other variable types,
TPsByteArrayConnector

Stage 5.1 Usage of Byte Array

You can us@PsByteArray to work with device data, for example, in connection with
third party or your own device driveiror when accessing raw data from OPC

servers. It can handle byte and bit endianness and respectively provides methods to
get and set data in the memory area to and from native data types.

Object Inspector
I FzButedmray TPzEutedrray |= I
Froperties I Events |

Active True
Alarmtode arniff
BitOrder enBigE ndian
ByteOrder enLittleE ndian
Caption PsBytefmrayl
1D 10
Length 4]
I are PzBytedran]
Tag ]

Figure 32. Properties of a Byte Array.

You just need to set the length of the byte afrapd optionally change endianness
from the Intel default values, if you are accessing data from a field device. Field
devices typically useitOrder &ByteOrder=enBigEndian , but you should refer to

the docunentation for the device to ensure that you have the correct settings (which
you can, of course find out by just trying out). HyeOrder will affect when

mapping the data to native data types larger than one byte, e.g. Word, Integer, Float
etc.

You canwrite data to the byte array simply using for exampkaByteArray.Bytes

procedure  TForml.SetRandomBytesBtnClick(Sender: TObject);
var
I: Integer;
begin
PsByteArrayl.BeginUpdate;
try
for 1:=0 to PsByteArrayl.Length -1 do
PsByteArrayl.Byt  es[l] := Random(256);
finally
PsByteArrayl.EndUpdate;
end;
end;

(UseBeginUpdate /EndUpdate to postponehechange notification to the end of all
your changes)
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Other applicable properties aresByteArray.Values (takes in a variant array) and
TPsByteArray.Lock , which provides direct access to the internal memory using a

PsByteArray  pointer* (just remembertoniock i t after youusee done w
UnlockModified  to notify that you actually changed,ie.qg:

procedure  TForml.SetRandomLockBtnClick( Sender: TObject);

var
I: Integer;
P: PByteArray;
begin
P := PsByteArrayl.Lock;
try
for 1:=0 to PsByteArrayl.Length -1 do
P[l] := Random(256);
finally
PsByteArrayl. UnlockModified(0,PsByteArrayl . Length -1, UTCNow()) ;
end;
end;

Now, you can take data out of the ByteArray simply uskegasDataType , €.0:

procedure  TForml.CopyTolntegerBtnClick(Sender: TObject);

var
I: Integer;
B: Boolean;

begin
| := PsByteArrayl.GetAsDataType(dtint16, {Signed:} True, {Byte:} 0);
Psintegerl.Value =1
B := PsByteArrayl.GetAsDataType(dtBit, True, 2, {Bit:;}  0);
PsBooll.Value := B;

end;

Here, we have mapped the first two bytes of the dataitegert  and the first bit
of the third byte (Byte number #2) #a8Bool1 .

SetAsDataType , obviously, carbe used to set values to the ByteArray, respectively.

---------- PzBytedrrapt. .. . ... ... ... ... Palntegerl - . . . . .. ...
. %,JJ =PzBuytediran] [alue] %3 =Pslnteger] [V alue
. PsButeduray] | Pelmtegerl. """
Dot BetPandom [Bytes) [0 |=Pelnteger[Value]

Coorioriir SetRandom(Lock] |l
e Copy Ta Integer B S

Figure 33. Sample applicationthat usesa Byte Array variable.

“ Note: Use PByte in C++, insteadBteArray. Seehe C++ version of the tutorial sample code.
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Stage 5.2 Usage of ByteArrayConnector

UseTPsByteArrayConnector  to build automatic parsing logic between native data
typevariables and byte array variables, instead of doing it all manually as in the
previous sample.

Object Inspector

I PzButedmayConnectar] TRzEutedmay = I

Properties | Events |

Active True
Badvaluez True
H] Bytediray PsBytefrrayl -

Link:z [T P arLinkLizt]
I ame PzBytedrayConnector
Tag ]

Figure 34. Properties of TPsByteArrayConnector.

You must first connect the component toPaByteArray — as inFigure34. Next, open
the Links Editor to define the mapping between the byte array and the variables. To

perform the same mapping as in the previous section, the links should look like in
Figure35.

4. PsByteAnayConnector] O] =]
Link:

¢|=| S| #[5[@

D Wanable | YaiProp | Bit | Byte | DataType | Signed Size |
0 |Formnd.Pslnteger wp alue 1] I dtint16 v 2

1 [Fomit PsBoolt wphalue 0 2 dgit R R

Figure 35. Linking ByteArray to other Sentrol variables.
Now, whenever the byte array data is changed, the change is reflected to the variables.

The sample application useBsByteArrayConnector.Active to define when the
connector is in use.
}" Forml =]
PzBytedray] Fzlntegerl
178;216;183.78 ‘ -10062
[10052
Set Random [Lock] PsBoall
True
Copy To Yariables
ITrue

v ButetrayConnector Active

Figure 36. Sample application with ByteArrayConnector activated.
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The function components enable easy online analysis with Sentrol variables. You
have a selection of predefined functions, and you have a couple of generic function
compnents: TPsFunction and TPsParserFunction.

Stage 6.1 TPsFunction

TPsFunction is a generic component, which enables you to write your own function
definition between any number of input variables and an output variable.

Object Inspector L] | # PsFunction1 =/olEd
| PzFunction j Inputs
Properties ] Events | 1 | ='| ﬁ’r|ﬂ| & || |
Active Falze D W ariable WarProp Symbol Trigger
Badvalues True fphalue u v
Deactivate0nE Falze :
W
[nputs [TPsFunctioninputList] J 1 [Forml.Y vpValue ¥ =
M ame PzFunctiond
Cutput R esult[vp¥ alue]
ShowE rrars True
Tag 1]
TrggerDelay |0
Trggeritode | tmDelayed
All ghown

Figure 37. Properties of TPsFunction and Inputs.

Define theVariable andVarProp for Output and use the Inputs Editor to add

the input links to the component. If you provide symbols for the links, you can refer to
them usingrPsFunctioninputs.Values (see theDnCalc exampé below).
TriggerMode specifies when the function calculation is triggetetDelayed is
suitable for most cases; it befarathet s o
function output is recalculated. UsigManual you specify that the output is
calcubted only when you say so, e.g.

unt il

procedure  TForml.CalcFunctionBtnClick(Sender: TObject);
begin

PsFunction1.CopyToExternal( nil );
end;

TPsFunction requires that you define the algorithm inth€alc event handler, for
example:

procedure  TForml.PsFunctionl
Inputs: TPsFunctioninputList;
var OutputQuality: TPsVarQuality);
begin
OutputQuality := Inputs.WorstQuality;

Calc(Sender: TPsCustomFunction;
var OutputValue: Variant;

15 Actually, it dispathes a Windows message to itself, whenever an input changes. The calculation is
triggered when the message is dispatched to the function. Effectively, it waits that all inputs that are
going to change in reaction to a single operation, e.g. OPC Data & lrevg changed before

triggering the calculation.
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if  OutputQuality <> vpgbad then
OutputValue := Inputs.Values['x'] - Inputs.Va lues['yT;
end;

As you can see, it is important to check the quality of the inputs first and only
calculate the result when appropriate!

Stage 6.2 TPsParserFunction

The Parser Function simplifies your job a little bit. It takes the Fre@rser *°

componentingood s e, and | e tExmession uto chkeulate with the h e
inputs already in the Object Inspector.

Object Inspector X
| PzParzeFunchonl j

Froperties l Events ]

Active Falze
Badalues True
Deactivate0nE Falze

E spresszion 2=x*zin[y]

[nputs [T FPzFunctionl nputlist]

M ame FzParzerFunction
Cutput Result[yp¥alue]

ShowEmors | True

Tag ]

TriggerDelay |0

Triggertdode | tmDelayed
Al shawn

Figure 38. Parser Function let's you define the Expression in the Object
Inspector.

Now, you do rmaCalc nuelesgou heed tafarther customize the result.

Stage 6.3 TPsSumFunction

Sum is one of the p#euilt function components available in Sentrol. It simply
overridesTPsCustomFunction.Calc Output as follows:

procedure  TPsSumFunction.Calc  Output (var Value: Variant; var Quality:
TPsVarQuality);
var
sum: Double;
i: Integer;
begin
Quality := vpgBad;
sum:= -1.0;
for i:=0 to Inputs.Count -1 do
if  Inputs[i].Quality <> vpgBad then
begin
if (Quality = vpgBad) then
begin
“TParser is a free component, which is currently av

http://www.datalog.ro/delphi/delphires.htnaind inclded in Sentrol Tools directory.
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