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A step-by-step guide to set up a minimal Proview system
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1. About this guide

This guide will take you through the steps of configuring, developing, simulating and running a small
Proview project, on a single-computer system. The guide does not intend to be comprehensive. For
detailed documentation, please consult the Designer's Guide or the GE (graphical editor) Manual.
These documents are available at the Proview [http://www.proview.sg] site.

1.1. Conventions used in this document
This document follows general conventions for content formatting, e.g.
* Systemitems: fi | enane, user, ENVI RON_VARI ABLE
» Commands: To use the pwrs command, type pwr s at the terminal.
» Screen listing

bash$ cd src
bash$ |'s -al

Menu choices: Edit — Change value (Ctrl-Q).
In addition, the following Proview add-ons are used:

* Proview Environments are currently displayed in small caps or sans serif (PDF version), e.g. Pro-
jectList.

* Proview Classes are currently displayed in boldface, e.g. ProjectReg.
« Attributes of Proview Classes are currently displayed in italics, e.g. ObjectName.

» Values of attributes are currently displayed in monospace, e.g. 56. 4 in the case of numbers, or as
“Demoprojects’ in the case of strings.

2. Open the administrator environment

During installation, the user pwr p with password “pwrp” isadded to the system. Log in aspwr p and
use pwra at the prompt to start the Project Administrator. To start Proview as another user, just add
the contents of the . bashr c filein the pwr p hone/ directory to that of your user.
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The ProjectList administrator environment will open up in a new window. Switch to and from Edit

mode with Edit — Edit mode (Ctrl-E). Make sure NumLock is not set on the keyboard, as Ctrl
commands with NumLock enabled are not yet supported in Proview.

o Tip
In some cases, you have to gain the Administrator privilege to enter edit mode. Login as
administrator with the command login /administrator . (use Ctrl-B, to get acommand line).

3. Create a project in the ProjectList

Oncein Edit mode, an object pal ette will appear to theleft in the window. The ProjectList at first only
containsthe “Bases” hierarchy. To create a hierarchy for the projects, select Hier in the palette, move
the cursor to the “Bases’ hierarchy and middle click. A new, empty Hier object isinserted below the
existing one.

The hierarchy object isacontainer for arbitrary objects and it has two attributes: an ObjectName and a
Description. To expand the object and expose the attributes, select the object and use theright arrow

key. Now, to edit an attribute, select the attribute and use Edit — Change value (Ctrl-Q).

o Use set adv

A more convenient way to edit an attribute is to give the command set adv in the Navigator
(use Ctrl-B, to get a command line). Then object attributes may be open for editing with
the right arrow key. In the case of an object with children, right arrow opens the next
level of the hierarchy, and Shift-right arrow opens the object itself for editing.

. PwWR Project List =

File Edit Functions View Options Help
<% BaseReg % |~ Bases $Hier A
< $Hier < BaseVdl BaseReq
<% ProjectReg =  Demoprojects $Hier Demonstration projects

“E Demo ProjectRegy Demo project for Proview 4.1
= » ObjectHame Demo
= p Description Demo project for Proview 4.1
= p Project demo
= » Version val
= p Path fusrilocalfpwirpidemo
% it
S | - = 1=

The project list navigator.

We choose the name “ Demoprojects’ for our hierarchy. We then add a Pr oj ectReg object to the “De-
moprojects’ hierarchy and name it “Demo”. We want to add the ProjectReg as a child and not as
asibling. To do this, middle click directly on the desired parent leaf, which is our “Demoprojects’
hierarchy in this case. An object can be moved or copied in the hierarchy by selecting it and Right-
clicking at the desired location. We need to define the project and path attributes. The project name
iswritten in lower case. We use the name “demo”. The path attribute should just reflect the chosen
project name. Save the changes to the ProjectList and exit Edit mode.
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4. Create a volume in the VolumeList

Inthe VolumelList, select File — Open.. - GlobalVVolumeL.ist to open the VolumelList. Request Edit
mode. Inthe*“ ProjectVolumes’ hierarchy, add aVVolumeReg object. We name our VolumeReg object
“VoIDEMO” and assign it to the right project by writing demo in its project attribute. A project may
have several volumes assigned to it, but not the other way around. A unigque Volumeld must be given.
Wechoose 0. 1. 1. 1, seethe Designer's Guide for a specification of the numbers. Save the changes
to the volume list and go out of edit mode.

. PwR Global Volume List =

File Edit Functions View Options Help
<& SHier A | CdassVolumes  $Hier &l
<& VolumeReg — BaseClasses $Hier
e ProjectVolumes $Hier
i VolDEMO VolumeReg 0.1.1.1 demo

= » OhjectHame VoIDEMO

= p Description 0.1.11 tdemo

=} Volumeld _vo.1.1.1

= } Project demo

¥i Fi

4 | I - = 1=

The volume list navigator.
4.1. Configuring the volume

When a volume is created, open the Directory Navigator by right clicking the ProjectReg object in
the ProjectList, and choosing Popup menu — Open Project... An alternative way isto type

bash$ sdf deno

The sdf command sets up environment variables for the project with default values. The Directory
Navigator is then started with pwrs. In the Navigator, request Edit mode as before (Ctrl-E), and a
two-window view (Ctrl-W). The upper window corresponds to Volume configuration, and the lower
window to Node configuration. In the Volume window, we add a RootVolumeConfig object and
nameit “VolDEMQ". In the Node window we add a System and two BusConfig objects.

In the System object, the SystemName attribute is the same as the project name, i e “demo”. The
SystemGroup attribute should be set to “Common”, which gives us authorization to edit the project
later.

Thetwo BusConfig objects are for production and simulation, respectively. We namethe objects after
their bus numbers, choosing 507 for production, and 999 for ssmulation. These values must be set in
the BusNumber attributes of the objects. To each of the BusConfig objects, we add aNodeConfig ob-
ject. The NodeConfig attributesto be set are ObjectName, NodeName and BootNode, which are set to
the name of the runtime machine in question. We only use the devel opment machinesuset est , and
it is not possible to have separate buses for simulation and production. Therefore, we set up a dummy
node on the production bus and put suset est on the simulation bus. Finally, the OperatingSystem
(normally “Linux on x86") and Address (IP-address) of the node need to be specified.
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. PwR Navigator Directory pwrp on demo -=

File Edit Functions View Options Help
[ Volume Al [<8E VoIDEMO RootVolume Config A

& ClassVolume Confiy = » ObjectHame VolDEMO

3 ClassVolumeload = ) Description

<& CommonClassDisty » Database Berceley Db

<3 ExternVolume Conf| = p Jerver

<% $PlantHier

# RootVolume Config

<3 Sharedvolume Con

<& Sub¥olume Config =

<& VolumeDDistribute =] =
Envlmnment ST Systom SSystom -\

<5 ApplDistribute 71 b ObjectName System

<& BusConfig = » Description

<& ClassVolumeLoad = b SystemName demo

% Distribute = b SystemGroup Common

<3 FriendNodeConfig | || (O3 507 BusConfiy  Production bus

<3 Node Config = » ObjectHame 507

<% $ModeHier =} Description Production hus

<% RootvolumeLpad = b BusHNumber 507

< Sharedvolumeload || |& 399 BusConfiy  Simulation bus

% SubVolumeLoad [  susetest NodeConfig

& $System <%  VolDEMO RootVolume Load

%  Distribute Distribute

-]
-]

| E | 1=

The directory volume navigator.
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. PwR Navigator Directory pwrp on demo l

File Edit Functions Viewr Options Help
= Wolume % | : VolDEMO RootVolume Config Y
& ClassVolume Config = » ObjectHame VolDEMO
<& ClassVolumeLoad = » Description
<& CommonClassDist » Database BerkeleyDh
<& ExternVolume Conf] =} Server v
<& $PantHier | [
<& RootVolume Config
<& SharedVolume Con System $3ystem
<5 SubVolume Config F  a07 BusConfiy  Production bus
<& VolumeDistribute [J: some_runtime_machine NodeConfig
<5 WhEnvironment = » ObjectHame some_runtime_machine
= Hode = } Description
<3 ApplDistribute = } HodeHame some_runtime_machine
<% BusConfig » OperatingSystem Linux on x86
< ClassVolumeLoad [= »_BootNode susetest
<5 Distribute = » SAddress 127.0.0.1
# FriendNode Config = Port 0
<& Mode Config = » SimulateSingleProcess 0
<3 $MNodeHier = p SimulateSingleScanTime 0.000000
<5 RootVolumeLoad = p DistnbuteDisable 0
<5 SharedVolumeLoag = 999 BusConfiy  Simulation bus
<5 SubVolumeLoad ] susetest Hode Config
<& $System = » ObjectHame susetest
= » Description
= » HodeName susetest
¢ OperatingSystem Lihux on x86
= » BootNode susetest
= » Address 127.0.0.1
= » Port 0
= } SimulateSingleProcess 0
= p SimulateSingleScanTime 0.000000
= p DistributeDisable 0
i i
R | | - -~ 1=

The directory volume navigator (again).

With each of the NodeConfig objects follows two children, a RootVolumel oad object and a Dis-
tribute object. The ObjectName of the RootVolumel oad object needsto be set. It isthe same asthe
corresponding volume, “VolIDEMQ” in this case.

Save the changes and exit edit mode.

Tip

The process of configuring project and volumes can be automatated in a script, called
from the command line in the Navigator. See the Designer's Guide, at the Proview [http://
Www.proview.se/] site.

5. Setting up plant and node hierarchies in the Volume

Navigator

Open the Directory Navigator with pwrsfrom aterminal window (you may havetotypesdf deno

at the terminal first). Right click on the RootVolumeConfig object and choose Popup menu — Open
volume.. to open the Volume Navigator. It is also possible to open the volume directly from the
terminal, by passing the volume name as an argument to pwrs, i.e.

bash$ pw s Vol DEMO
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Enter Edit mode and choose a two-window view. Make sure that the OperatingSystem attribute is set
correctly in File - Volume attributes...

Now, add a PlantHier object to the top window, and a NodeHier object to the bottom window. To
the NodeHier, we add a Node object, and name it “SUSETEST”. The plant hierarchy is a logical
representation of the physical system to be controlled. It will contain the various signals and parame-
ters needed, as well as the plc programs that perform the control operations. The node hierarchy isa
representation of the hardware, with 1/0-channels and system-level configurations. Proview currently
supports the Profibus/DP fieldbus standard, as well as a number of less widespread QBUS I/O cards.
To keep this demonstration example general, we will leave out 1/0 configuration, and use internal
signalsonly.

5.1. Plant Hierarchy and Plc Programs

We will now set up the plant hierarchy, which is alogical model of our physical system, and create
the plc programs that will perform the control operations. We start by adding some analog and digital
signals (Av and Dv) to the plant hierarchy from the palette on the left-hand side. The paletteisvisible
in Edit mode, only. Then we add a PIcPgm to the hierarchy (thisis the plc program object). We need
to connect it to the right PIcThread in the node hierarchy. Select the default “100ms’ PlcThread
under the PIcProcess object in the node hierarchy. Then connect it to the ThreadObject attribute of
the newly created PlcPgm in the plant hierarchy. To do this, select the PlcThread and Ctrl-Double
click on the ThreadObject attribute. Connections between other objects, e.g. I/0 channels and signals,
are created with Ctrl-Double click in asimilar way.

We need to set the thread priority of the PlcThread, as the default priority of O will give poor real
time performance. This is done in the Prio attribute of the PlcThread. A priority of 20 is suitable.
Save the changes made to the volume, and exit Edit mode.

. PwR Navigator Volume VoIDEMO, pwrp on demo . 2

File Edit Functions View Options Help
[ Plant A |7 DEMO $PlantHier s
[J Node [J: PemoProgram FlcPgm Small demonstration pic program
[J AliClasses = » Objectame DemoProgram

= ) Description Small demonstration plc program
- ThreadObject Nodes-SUSETEST-FIic-100ms
—+=)} ResetOhject
=} ExecuteOrder 0
= DemoSignals %PlantHier Signals and parameters used in the demo program
&  Command Av
&  RampedOut A
&  ShowTextNow Dv
& DisplayText 3v Text to be displayed -
= Il
Hodes $NodeHier A
= SUSETEST $Hode
&  MessageHandler MessageHandler
@& 10Handler I0Handler
= » ObjectdHame |OHandler
= » CycleTimeBus 0.200000
= p CycleTimeSerial 1.000000
= » |ORead¥WriteFlag 0
= p 10SimulFlag 1
&  Backup Backup_Conf
O op OpPlace
1 Maintenance  OpPlace
[0 RttConfig RitConfig
= Plc PlcProcess
[ 100ms Pic Thread
= » ObjectHame 100ms
= » Description
= » Prio 20
=} 3canTime 0.100000
» loProcess 1
1 WebHandler WehHandler
W & WebBrowser WebBrowserConfig =
N [ — | - i J-
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The volume navigator.

To edit the plc program, make sure the Volume Navigator is not in edit mode. Then select the PlcPgm

and choose Functions — Open program (Ctrl-L). The plc editor opens in a new window. Enter Edit
mode. Now, add objectsto the program by choosing from the left-hand side pal ette and middleclicking
in the program area. We build a small example program consisting of a Ramp object, with analog
input and output signals. Save the program and exit the editor.

Pl DEMO-DemoProgram =

File Edit Search View Functions Mode Help
=
[ Control
[ Drive
[ Edit
[ Grafcet
[ Integer —
[ Logic
HMps i
=] (= Ramp
= av i d | " AL { stoay i
Ranp1
= —
4
| —— I | e | -]
The plc editor.

We now need to compilethe program and create aload file and aboot file. Thisisdone in the Volume

Navigator. Choose Functions — Build Node in the menu. Check the outcome of the command in the
terminal window where you started the Navigator.

Note

A lock-fileis created when opening Navigator to prevent other users from opening the same
database. After an uncontrolled termination of the Navigator, the lock might remain, and
has to be removed manually.

bash$ rm $pwrp_db/*. db. | ock
6. Process graphics and User Interfaces

To make asmall GUI, open the Graphical Editor (GE) with Functions — Open graphical editor (Ctrl-
K) To control the example system, add adlider with background and a trendcurve for the analog input
and output. Open the object attribute windows, and connect the rel evant attributesto the corresponding
signalsin the plant hierarchy. Thisisdone by selecting the signal, and CtrI-Double click the attribute.
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" PWR Ge demo-C)

File Edit Functions Connections View Help

G| [/| M) [C [roe] o] [- | @7 @ @30 [o] 25 o] [ ¢ o] [« @ o] ][]

%jl ne 1 — | —— | Grd 1.0 = | I Snap Textsize 24— | 7 Bold

[52/ [0

i

Slider1
SliderBackground1
SliderBackgroundl _2

0
Slider2 ]
SliderBackground2 I
Slider3 =
SliderBackground3 [
[ Hydraulics
[ Grafce '
£ | — -
= =
.
| | — -
1

7.14,13.20

Demo graphics

aeleyeye)

The Graphical Editor (GE).

We need to set the size of theimage in File - Graph attributes.... Place the cursor in the lower right
corner of the image to read off suitable values for the x1 and y1 coordinates.

" objectEditor -2

File Functions Help
= subgraph 1] 0
= %0 0.000000
= y0 0.000000
= y1 15.000000
= Scantime 0.500000
= FastScantime 0.500000
= Animation3cantime 0.500000
= JavaWidth 1]
= IsJavafpplet i
= IsJavaFrame 1]
= Backgroundimage
= BackgroundTiled 0
= DoubleBuffered 1]

(B MB3Action Close
= Translate 0
~] ]

The graph attributes window.

Save the process image file as deno. pwg. To useit in runtime we need to copy it from the default

location in $pwr p_pop/ to $pwr p_exe/ . 1 When we have a lot of process graphics for a project
the easiest way isto type

bash$ cp $pw p_pop/*. pwg $pwr p_exe

Theinitial sdf sets$pwr p_pop/ and $pwr p_exe/ to point to certain directoriesin the project tree. Thesearepr oj ect pat h/ conmon/
src/ pop/ andproj ect pat h/ x86_1 i nux/ exe/ , respectively.
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7. Runtime

Now our program is compiled, and we have created aload file and a boot file for the volume. To start
the runtime system on the development machine, type

bash$ rt _ini &

To stop the runtime processes, typert _ini -s,or. pw _stop. sh (while this holds for a
development machine, the commands differ slightly on a runtime-only node, with a pwrrt package
installed - see separate documentation).

Note

For the runtime system to work correctly, you may have to mount an nqueue on your
system. This can be done by

bash$ su
bash$ nkdir /dev/ngueue
bash$ nmount -t ngueue none /dev/nqueue

The myueue thus mounted will disappear after reboot. For a permanent mount, edit the
/etc/fstabfile

Y ou may also want to control that the SPMR_BUS _| D environment variable is set up cor-
rectly (it should match the chosen bus number, which is 999 in this case).

If everything goes well, we can now open the Xtt Runtime Navigator from the terminal with rt_xtt.

Fle  Edit  Functions  View Help
= DEMO $PlantHier A
vl DemoProgram  PlcPgm Small demo
= DemoSignals  $PlantHier  Signals and
LZ) Command Bv
& Ramped Out v
<5 ShowTextNow Dv
& DisplayText Sv Text to be
| Nodes $ModeHier
| pwrhode $HodeHier
%
=] ] -

The Xtt navigator.

To open the process image in Xtt, use Ctrl-B to get a command line in the navigator, and then type
open graph deno.
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Demo graphics

The graph in the runtime environment.
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