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1.1. Introduction

The Open Visual Environment (OpenVE) was designed to help software engineers to
implement applications for Open Communication Real Time Operating System
(OpenComRTOS). OpenComRTOS is a network -centric real time operating system
for embedded systems.

OpenComRTOS supports systems from single processors with little available
memory (5 & 10 kB) to systems consisting of multiple process ors of different types
with large amounts of memory , so called heterogeneous systems. Due to
OpenComROTS's Virtual Single Processor programming model the application logic

does not need to be changed when the underlying system changes.

This manual describe s how to use the Win32 based version of OpenVE. By default

the Win32 OpenVE installation contains the Win32 version of OpenComRTOS, which

allows to create OpenComRTOS application executable on MS -Windows systems.
OpenComRTOS for other processor types can e asily be integrated into this system.

This Manual & User Guide describes the Open Visual Environment of version
1.3.3.5

1.2. System Requirements

Software:

1 Microsoft Windows ® XP or later .

T MinGW tool -chain, version 5.1 .6 or later.

1 CMake cross -platform system for ~ build automation , version 2.6.0 or later
Hardware:

1 Pentium 1 GHz or higher .

1 128 MB RAM or higher

i 100 MB free hard disk space .

1.3. Open License Agreement

OpenVE is licensed underaso -cal |l ed fAOpen Licenseo0 besides

|l i cense. A binary Ilicense is a standard dAri ght

given host station where the applications are developed for a given target system
or processor type.

A full Open License also includes all source code, design documents, formal and

informal models, test suites, etc. Such an Open License can be used to resell or

provide binary licenses of the OpenVE. No runtime royalties are due for the use o f
the s oftware in applications.

More information see at: www.OpenLicenseSociety.org and www. Altreonic .com
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1.4. Toolsused for the OpenVE development

IDE

Microsoft Visual Studio 2008

Programming language

Microsoft Visual C++

Libraries

Qt 4.5.2 (http://gt.nokia.com/ )

1.5. Installation procedure
This procedure describes the installation of the Windows version of OpenVE.

1. Install MinGW ( http://mingw.org __)into its def aul t f\Mi d &WO i C:

2. In the component selection screen ( Figure 1-1) select to install AMINGW Make".
This component is an essential part of the OpenCom RTOS build system.
Ll

v Choose Components
]\/] I n GW Choose the MGW cormponents you would lee o restall

Chack ha components you want 1o Install and unchack |a components you don't want
nstad. Click Next %0 continus,

Sekctthe tpe of nstall:  [rsom =
COr, select he optional 3 ] MrGW base ok
COmponents you wish {1 g++ compller
il (1977 comgiler
[ ] 2da Compler

] Java Compiler

U] Cbpctive C Compilar
Bl rGwW Make

NGy
Destr ption
Space required: 55.9M8 maka for mngw

< gack Hoxt > Carcal ]

Figure 1-1. The MinGW installer component selection

3. Add the path of MinGW  binaries tothe System Search Path of MS -Windows :
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9 Open the System Properties ( by right click on fiMy Computer" and select
fiProperties") 1 see Figure 1-2.

bluescrean

@ Intermnict '.} My Documents

[rternst Explorer

“ E-enall gﬁrﬂumﬂ:ﬂnmmh L]
LJ] Qptiook Exprass

_:35 v Pictures

PN = oo,
Windowrs Messerger E’. laial ;”:;:
4 & e
) E:t?u Hensge
@ Torur indows K Qmsaﬁd’ Pap Hetwaork Drfve. .
ﬂ Fies and Seltings Transfer | e
wizard ) e 00U e o Desshten

Y Pwo 2

All Programs p

i SettirgPathd_EdikSys. .

Figure 1-2. Opening the System Properties Dialogue

1 In opened window  select the tab fAdvanced”, inwhich ¢ | i ¢ k oHnvironment A
Variables" button , see Figure 1-3.

Systemn Properties
| Spstem Resoos | Audomaic Updales Fente
| Gerweal Compular Mame Hadwae = Adwaresd 3
“Fou e b logged on as anAdmiretishon bo make mos of thess changes.
Petfomancs
“ieual allecls. processon scheduing. memony usage. and vitual memony
Uszer Priofies
Diezkiop setfings alsbed lo wour logon
Starhup ard Recaveny
Spetam shartip, spshem Fabae, and debuagging infoimalion
E I_ Ermionment Y ansbles H_ Emor Repoiirg |

[ ok ][ Caca |

Figure 1-3. Opening the Environment Variables Dialogue

1 In the list box fASystem Var i abl es"” s el ecRath"tamdelickvoathe abl e
button labelled AEdit" (you can also double click on the list entry), see Figure 1-4.
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Environmeni Yariahles

Lkserr warlables For Blusscraen

ariable Walue
TERF CilDocuments and Settings|bluesoreen). ..
T™E Cipooumants and Settingsibluesoreen), .
[ mew [ et ][ Dt |
Sushem vanables

Yarriahhe Vol s

Figure 1-4. Opening the Dialogue to modify the variable Path

T I n the diEdilSysteme Vafiable " (see Figure 1-5) add the following to the
end of the AVariable value 0 Edit Field : fi;c: \ MinGW \ bin ".

Edit System Yariable

Figure 1-5. Modifying the value of the path variable

4. Install CMake system  (http://www.cmake.org ).

5. 1 n the screen fl nst aAdd CMakettd thensystem £ATH doc all i
users" (see Figure 1-6). This adds the CMake binary directory to the System Search

Path, which is necessary in order for the OpenComRTOS build system to be able to

use CMake.

inctall Migtinnz
Cm0em opiicTs b nete g ke E6

By ehfand CPlabar 8 s ik cahd s i loey Lubw sabin SATH

70 e, sl R Lo ses Lo PATH
518k Dk b e wpcban FATH For ol csare
7tk ik et wpbarn PATH For pastert o

[erae Ctdbo Dum bz o

[ anat | mmte | [ cewe |

Figure 1-6. Adding CMake to the System Binary Search Path
3. Run the OpenVE -<version number> .msi installer.

4. In the OpenVE installer window you  have to accept the license agreement , select

features to be installed and press fAlnstallo.
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Note s

By default the program will be installed into direct d@OpenVEC:
<version_number> 0

The license agreement is included in the \'share \ doc folder of OpenVE installation.
(OpenComRTOS Open License - Binary only WIN32 Linux OEM  -01 Sept 2008.pdf )

After installation you will find the following folder s structure:

Folders Contains
Bin OpenVE and OpenTracer executable files
Examples OpenComRTOS applications samples

OpenVE entity icons (in the icons and the svg folder),

Share documentation - help and license files

Supported by OpenComRTOS targets, in default installation -
Targets Win32 OpenComRTOS Metamodel, include files, libraries, and
code generating utilities
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2. Chapter2 1 the OpenVE User

Interface

2.1. Introduction

This chapter introduce s the general structure and principles
Interface of Open Visual Environment

2.2. Main Window at start
Open Visual Environment  starts with a n empty workspace

After installation the
Figure 2-1).
You can create he

re a new projector open an existing OpenVE p

B open visual Environment
File Edit “iew Buld Tools Help
A AN N W =N A =

Files a
= =

Files | MWodes Entities

for using the User
(see

roject.
- o] x|
Froperties &

[qu:uut ] Errar List

Figure 2-1. The main

window of OpenVE at start

Note

The visual style of

OpenVE depends on the current Windows theme

of your PC .
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2.3. Workspace structure

The OpenVE workspace (see Figure 2-2) enables creating new an d editing existing
OpenVE projects and supporting documents.

Main menu Toolbars Tab Sheet Zooming Tool
EEE\; ant_NW_MP.ove - Open Visual Environment _ ||:| |5|
File BEdC ‘iew Buld Tools Help
G0 G %R i q

BOMED =GB R
Topology . Application ' ® III'IE!I'tiE!E:
= « || Taskl task
=8 ) Configuration L1_RaiseEuent_‘_MM<> L1_TestEvent_NW name \_l‘ufalue
- I8 Event_Nw_. Event1 ~status L1 _STARTED
=) Bvent Nw_.. -stacksize 170
i :‘| C_)ELEJL?:HLNW_M - priority 125
B 83 Source - node Winazhodel
B (3 Win32Node 1 ~name Taskl
E ) Win32Node2 —entrypoint Task 1EntryPoin
- g] Task 1EntryF... -~ argume... MULL

- €] TaskZEntryP...
— o Event_NwW_MP....
- [E] readme.txt

iles | Modes Entities

ingwiZ-make: Leaving directory “C:/0penVE-1.Z2

uild succeeded

Ltput | Error List

0.6/ examples/Events/Event |

|[Navigation panels Output window Application diagram ] Properties window

Figure 2-2. The workspace of OpenVE

The OpenVE workspace consists of the following elements:
At Man Menu gives you access to all available commands;

At Toelbars give you access to common commands;

At Boem -Bar scales the diagram;

At Tab Sheet allows to switch between multiple different type s of documents:
A Nodes diagram --- to visually define the  topology of the Processor Network.

A Application  diagram --- to visually define the RTOS based application structure.

A Source Code Editor --- to manipulate source code.

At Nawigation Panels

AFilestree  window --- displays all OpenVE project folders and files;
ANodestree  window --- displays nodes and the mapped entities;
A Entities tree window --- displays all entities grouped by type.

At Breperties window --- shows and allows to edit the attributes of a selected

entity, the attributes can be sorted according to their Name or their Value.
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At ©etput window and Error list --- the Output window displays system
messages (warning and errors of compilation, in formation of generation tools). It
includes a dedicated Error list which only displays error and warning messages in a
tabular format.

2.4. Main Menu and Toolbars

The Main Menu gives you access to all OpenVE commands .
The Toolbars gives you access to common OpenVE commands .

OpenVE has the following toolbars:

1 standard ;

1 build;

1 topology ;

1 application .
Note s

1. All toolbars are dockable. To dock or undock a toolbar, click on its delimiter and
drag it.

2. To show or hide Standard or Build toolbars select the corresponding sub  -item in
the AV Bawol barsodo main menu item.

3. Topology and Application toolbars are case sensitive and appear when the
corresponding diagram becomes active.

Standard Toolbar and the corresponding Main Menu Items

AN Hda ¥ 2B 9

Command Meaning

New Project o Open the wizard for creating a new project

New File L Open a dialog for creating header (*.h) or c source code
(*.c) file on the base of predefined in Metamodel
template s

Open Project & Show a standard Windows dialog to open an existing
OpenVE project

Save d Save current document . Active if only one of OpenVE
project files was changed

Save All Save all opened and changed documents

Close Close current document (  the same as click on close

button on tab sheet)

Close Project &1 Close all opened documents and the project

Recent projects List of recently opened projects

Exit Exit OpenVE

Undo 7 Undo the last command . Note, some command s like a file
deletion cannot be undone

Redo ™ Redo the last command

Cut & Cut the selected text

Copy -=a Copy the selected text

Paste Paste the selected text
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Delete Delete the selected text or entity on a diagram
Select All Select the all text in the open ed text editor
Options Open the Options window (see Figure 2-11)

Project Settings

Open the Project Settings window (see Figure 2-12)

Show Node Diagram

Shows t he Node Diagram when hidden

Show Application

Shows the Application Diagram when hidden

Diagram
Toolbars Shows the Standard or Build diagram when hidden
Find Find a substring in document
Replace Replace a substring in document
Help Show this manual
About Show information about OpenVE
Build Toolbar and the corresponding Main Menu Items
Po@
Build Build the current OpenComRTOS Project
Run ¥ Build and run OpenComRTOS executables
Stop 4 Stop all launched from OpenVE processes
Clean Delete all files and folders generated during the build
process
Topology toolbar
i | @ win3z | @ arm-cortex-m3 \‘
Arrow 4 Sets the Topology or Application Diagram into the  editing
mode
Node @ Create s anode of chosentype on the Topology Diagram
Links ™ or "= Create s a link (of unidirectional or bidirectional kind)

Application Toolbar
The structure of the

[T =

application toolbar  depends on chosen RTOS Metamodel

S EEE = BN

Create s a Task

Create s an Event Hub

+ Create s a Semaphore Hub

Create s a Resource Hub

Create s a FIFO Hub

i Create s a Memory Pool Hub

o Create s a Port Hub

>} Create a Stdio Host Server

g Create a Graphics Host Server

u, Creates an Interaction between entities

[11]
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2.5. Zoom Bar
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™ =t

Allows scal ing the Application or Topology

diagram for a more detailed view.

2.6. Topology diagram

B Example.ove - Open Visual Environment =]

File Edit W%iew Build Took Help

H oS H @ | & 4 '.l_|1|‘}I f (dd b @ EEJQWHGZ i armecortax-m3 w My ;3L | <]
Toptoay | st | % | IS :
=2 # il Armbode sm-corbec-m3 nods

El 3 Canfiguration nama / |"-"5l|L’E

- d Example.system B— = - compiler arm-none-esbi-gee

ﬂ Example.system.gpplicatio... || yinzonade - compilerOptions =™

i El Bxample.systam. opalogy....  debugopt o

B3 Source

{OEN Y Armbode - kernelPacketPoolSize 2

bbb d prphodec - LA Armiblode

q‘:l Elnfhgzdfnde - rePacketPoolSize 21

ol b win £

4] UsorTaskEntryPoint.c -~ traceBufferSize 024

g Example.ove

L

|Files |Nodes  Entities | | * ‘| | ¥

= Oukbput | Error List |

&
Figure 2-3.Using Topology Diagram
A topology diagram defines the network topology of a processor network. It is
consists of Nodes (Processing Entities) and Links (Communication links betw  een

individual Nodes). There can be more than one link between individual nodes. Links

can be either unidirectional or bidirectional.

Thus the base graphical

F ol

e.g. Win32Nodel ,

2. Link s, represented by a line between two nodes, with one
et (bidirectional link) connecting two nodes.

or two arrow heads

Entiti es ofthe Topology diagram are:
1. Node s, graphically represented as an icon together with the

name of the node

. (unidirectional link)
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2.7. Application diagram

~Topology Fapplication | »
[
ot g
apne—"" Sema2 " —=2ig,
emel— =lalg
1est>=— —fm,
Lt phg,,
Taskl .1 e = Task2
~=5ig pot="
“‘Hf"ws 2%
. 53‘?«"”
h"‘“—-:’_ﬂf, 35{'/
"'\-\._\_H_. r x .
. “P L%
= -
Semal
-
4| | B

Figure 2-4.Using Application Diagram

An OpenComRTOS application consists of Task and Hubs ( i.e. Ports, Events, FIFOs
etc.). Tasks do not communicate directly but always utilize an intermediate Hub. In
the application diagram the developer models these interactions graphically. The

diagram consists of the following elements:

Thus the base graphical entities  of the Application diagram are:
1. Entities (Task, Port, Event, FIFO, Packet Pool, Memory Pool , Resource,
Semaphore ) which are graphically represented by the nodes o  f the graph (e.g.

Taskl/-

2. Interactions . The edges of the graph represent calls of the tasks to the kernel

services. The type of service is indicated by a service name placed over the edge
L1_SignalSemaphore_W
(e.g. ).

Using the Application  diagram to build an application
1 To create an Entity (e.g. Task , Port etc.) click on the appropriate button on the
Application toolbar .

1 To create an Interaction between entites (e.g. L1 SignalSemaphore W )
draw a link by clicking with the mouse first on a source entity and then release it
on the target  entity .

Note
The interaction type depends on the start point of the interaction: starting on a
task entity and release on a hub entity will generate the put type of interaction
(e.g. L1 _PutPacketToPort_W), starting on the hub entity T the get type (e.g.
L1 GetPacketToPort_W) will be generated.

1 Select the required interaction from the drop down menu , press Ok.

1 Add needed function parameters, declarations and operators in the opened text
editor .

1 To change the scale of a diagram use the Zooming Tool

Relation of  the Application diagram with other modules of OpenVE
Changing the Application diagram results in the following changes in the project:

[13]



Open Visual Environment - Manual & User Guide

71 Upon adding a Task to the application diagram the Task Entry Point gets added
to the list of tasks of the Node this Task is mapped.

1 When adding an Interaction to a Task, the corresponding C function call is
automatically added to the Task Entry Point source code.

1 The arrangement of the Entities on the Application diagram is saved in the
project ma p file.

1 All Entities that are mapped on a Node are shown in the Nodes tree view.

2.8. Source Code Editor

The Application Diagram describes an OpenComRTOS application as a set of
Interacting Entities. The behavior of a task between two interactions are defined by
the using the Source Code Editor, which supports the C programming language.

Some parts of the source code are inserted generated automatically from the

graphical representation in the Application diagra m:

1 For each new Task Entry Point, created in the Application Diagram, the
corresponding C file will be created.

1 Each added Interaction in the Application diagram results in the corresponding C
function call to be inserted into the Task Entry Point.

The t ext editor has its own set of supported actions:

Lines numbering.

Vertical and horizontal text scrolling.

Copy and Paste

Undo/Redo text function.

Syntax highlighting for the C programming language.

= =4 -8 —a A

[14]
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2.9. Navigation

The Navigation panel group includes: Files, Nodes and Entities

panel s and Properties

- Manual & User Guide

window

tree views .

= H

= 3 Configuration
- = Example.systam
- =] Example.system.application. map
- =] Example.system. topology. map
=10 Source

=) Armiode

o e g] ArmiMode.c

=10 Win32Mode

e €] Win32Node.c

- €] UserTaskEntryPoint.c
- O Example.ove

Figure 2-5. Files tree view

Modes

=

=@ hiin32Node
. Eh-Files
“- SourceAdind2Mode Anina2Mode. o
- Libraries
- B sidioServer
=@ Armiiode
= Files
“ Sourcefar miode far miode.c
-~ Libraries
- [T] UserTask

Figure 2-6. Nodes tree view

This window shows the files tree and
gives you access to the project files and

This window shows the nodes tree with
all mapped kernel entities . Double -

folders. Double -clicking on a ¢, h, |clicking on a node or a Kkernel entity
makefile, and project file in the tree- |shows its attributes in the Properties
view window opens itinthetab sheet. window.
Froperties —SU
Taskl Task =
-5 Evertt Marne \_l\-’alue T
= & Semaphore ~MNode Mode1
& Semal - Priority 128
o Semaz ~EntryPoint APP_1_Task
- B StdioHostServerPort . Name Task 1
- B GraphHostServerPort
~Argume,.. MNULL
- |8 Resource )
o= FIFO - StackSize 170
- I port Figure 2-8. Properties window
Files Modes | Entities
Figure 2-7. Entities tree view
This window shows all kernel entities | This window shows the entity properties
grouped by type. Inside each group |and allows auser edit the attributes of a
entities are  sorted by name Double - | selected kernel entity , node or link.
clicking on a kernel entity shows its | Properties window allow s attributes

attributes in  the Properties window.

sorting by name and value
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2.10. Output window

Figure 2-9. Output window

The output window shows the output generated by the tools used while building the
project, among other messages it shows: warnings and errors generated by the
compiler and linkers.

The error and warning messages are also shown in the Error list, which is part of
the Output window. Double clicking on a message in the Error list will bring you to

the source code location reported by the to ol as the origin of the error (see Figure
2-10).
x|

AOpenComRTOSYEExamples', . retSource’\semaphore_task.c

Figure 2-10 . Warning of OpenVE project compilatio n

2.11. Option s Dialogue

To change the default option s of OpenVE use the Option s dialogue, itis available in
the Menu bar under Tools -> Options . The following options can be changed here
(see Figure 2-11):

User Interface:

91 Startup Behaviour --- Load last Project or start with an empty workspace ;
1 Automatically save all files before building.
Editor:

1 Fontto use;
1 Highlight detected Errors in the Source code.

Compile / Build System
1 Make program to use;
1 Default location where  new projects should be created.
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