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Welcome! ñ Before You Begin 

Thank you  for your interest in INtime . The INtime RTOS for 
Windows offers a unique solution for developing embedded real-time 
applications for the Microsoft ® Windows ® platform . Your real-time 
applications can run as part of a system that inclu des the 
Windows  OS or as a standalone real-time application on dedicated 
x86 hardware . Best of all, you create real-time applications using the 
same Visual Studio development tools you now use to create regular 
Windows applications. This guide  will help yo u become familiar 
with the INtime development tools. Detailed technical information 
about the INtime software architecture, kernel, and API s can be 
found in the online help files and user manuals . 

Notational Conventions 

This guide uses the following conven tions:  

¶ All numbers are decimal unless otherwise stated.  

¶ Bit 0 is the low -order bit. If a bit is set to 1, the associated 
description is true unless stated otherwise.  

¶ Data structures and syntax strings appear in this font.  

Notes indicate important informati on about the product.  

Tips  indicate alternate techniques or procedures that you can use to 
save time or better understand the product.  

Requirements 

The tutorial applications in this guide will be built and executed 
directly on your development machin e. Your development machine 
needs to meet the following  minimum requirements : 

¶ Pentium class (or better) processor 

¶ 16MB of free RAM for INtime and your real-time applications  

¶ 75MB hard disk  space for tools, examples, and documentation  

¶ Windows 7, Windows Vista, Wi ndows Server 2008, Windows 
Server 2003, or Windows XP  with Service Pack 3  

¶ Visual Studio (Visual Studio 2008, 2005).  

INtime applications can run under Windows 7, Windows Vista, 
Wind ows XP, Windows XP Embedded , Windows 2003 Server and 
Windows 2008 Server . The exampl es in this guide focus on the 
Windows Vista  and Windows XP environments.  Check the installer 
readme file for any amendments to these requirements.  
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Installation 

The procedure below describes installation of the INtime 
development tools and kernel on your d evelopment machine. Make 
sure that your development machine meets the requirements listed in 
the Requirements  section above. 

Note: Install  Visual Studio before installing INtime and 
insure that you are logged on wit h Administrator privileges.  
If you install Visual Studio after installing INtime, use the 

INtime Configuration Manager to add the INtime 
development tools to Visual Studio.  

Insert the INtime  CD-ROM. If AutoRun is enabled a w elcome dialog 
appears. If AutoRu n has been disabled you can start the installation 
procedure by double -clicking the file named launch .exe in the root 
directory of the INtime  CD-ROM. The installation procedure is 
similar to that of most standard Windows applications. You will be 
asked to accept the INtime software license agreement and to supply 
one or more registration key s to complete the installation procedure.  

A default destination folder of %ProgramFiles% \ INtime  (typically 
C:\ Program Files\ INtime ) is suggested by the installation prog ram 
for the INtime development tools and sample files. Make note of this 
directory so you can locate it again if you wish to inspect header files  
and other INtime system files . Sample projects will be installed in 
the user directory of the user who install ed INtime. Configuration 
files will be installed in the %AllUsersProfile% \ Application 
Data\ TenAsys\ INtime  directory.  On Windows versions after 
Windows XP the path is %Al lUsersProfile% \ TenAsys\ INtime  

Two basic install options are provided: target and development. The 
development installation (referred to as Development & Local Target  
on the Select Installation  Type dialog box ) is a complete installation 
which includes tools, documentation, examples, and the INtime 
kernel ; everything you need to create and ru n INtime applications on 
your development workstation . The target installation (referred to as 
Local Target only ) installs only those  files needed to run INtime 
applications  on a finished real-time Windows system. A target 
installation cannot be used for editing and compiling INtime source 
code. In a development environment, a  target installation is typically 
used to build a system meant to emulate  a deployed system.  

Note: To run the examples in this guide you must select the 
Development & Local Target  inst allation  option . 
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Locating Your License Keys 

Depending on the product you purchased, you will be prompted for a 
combined development license code (CMBL) or a target license code 
(TRGL). These license codes can be found on the license card that 
came with you r software.  

Figure 1: Entering License Codes 

 

If you are installing a network licensed product you will be prompted 
to enter the address  or name of the license server. Contact your 
`ljm^kv«pIT personnel for the license server information you will 
need to complete this  licensing step.  

After installa tion has complete d you will be asked to reboot the 
system. If you have been provided a hardware key, insert it before 
rebooting. Once the system has rebooted you have the option of 
configuring the INtime runtime environment and services. For the 
purposes of this document the default configuration will suffice.  

If you cannot locate your license card  please contact TenAsys 
directly. Contact information is available at www.tenasys.com . 

http://www.tenasys.com/
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Example #1: The INtime Application Wizard ð HelloWorld 

This exercise introduce s the INtime Application Wizard used to 
create a simple real -time process . The INtime Application Wizard 
assists by adding template code for elements like semaphores, 
threads, shared memory allocation, interrupt h andling, and client 
threads to a new project . The INtime Application Wizard will be 
used to create the foundation for the HelloWorld  example project.  

In the HelloWorld  project you will create  a thread that executes in an 
infinite loop. The thread will slee p approximately 1000 milliseconds 
and print qeb meo^pb ¬HelloWorld ­ ten times in a n INtime  console 
window , per each loop iteration .  

Note: For the sake of brevity, only screenshots of significant 
value are shown within the tutorials of this guide.  

Using the INtime Application Wizard 

Create a directory on your development machine called INtime Apps 
to store the examples  from this Guide. 

1) Start Visual Studio . 

2) Select File | New| Project to create a new Visual Studio project.  

3) Under INtime Projects , select INtime Application Wizard . 

4) Enter a project name of HelloWorld  and set the location (path) to 
the IN timeApps directory you created above.  

Figure 2: Starting the INtime Application Wizard  
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5) Select A full -featured application  in the wizard dialog box and 
leave the C++ box unchecked. We are not using  the INtime 
tfw^oa«p Hello World  application  because the features of our 
sample project are going to be more interesting.  Click OK to 
continue.  

Figure 3: Creating a New INtime Project  

 

6) The next screen is used to add elements to your real-time 
process, such as mailboxes, semaphores, and threads. These 
elements can be created manually;  but , using the INtime Wizard 
saves time and minimizes errors . Select Thread which operates 
at a regular interval  from the list of real -time process elements . 

Figure 4: Selecting Process Elements 
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7) Keep the default settings for the polling thread, so the thread will 
wake up every 1000 milliseconds.  Click OK to return to the Add 
Elements screen. 

Figure 5: Specifying Polling Thread Parameters  

 

8) Highlight  -global - in the elements list on the right of th e Add 
Elements dialog and click the Edit element  button . A dialog box 
is displayed that can be used to modify real-time process 
parameters. The default parameters are fine for this example.  

9) Click OK and then the Finish  button.  

10) The final wizard summary screen appears. Press OK on this 
screen to generate the project files . 

Figure 6: Wizard Summary Screen  
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Visible in the Visual Studio solutions explorer are three .C files that 
were generated be the INtime Application Wizard:   

¶ HelloWorld.c : the main()  function which contains initial ization 
and cleanup code. The file  name is derived fro m the project 
name.  

¶ Pollthread1.c : the polling thread code  generated by the add real -
time elements  section of the wizard . 

¶ Util.c : contains general-purpose utility routines.  

Figure 7: Files Generated by the Wizard  

 
1) Open Pollthread1.c . 

2) Add a n integer k^jba ªx« at the start of the polling thread.  

3) Add a for  loop and printf ()  statements after the TODO 
comment. The resulting code should look like the following  
(additions are shown in bold) : 

void            PollThread1(void)  

{  

    int x;  

 

#ifdef _DEBUG  

    printf("PollThread1 started \ n");  

 

#endif  

    while (1)  

    {  

        RtSleep(1000);  

 

#ifdef _DEBUG  

        printf("PollThread1 waking up \ n");  

#endif  

 

        // TODO: do what has to be done every 1000 milliseconds  

        // Print HelloWorld 10 times  

        for(x=0; x<10; x++)  

            printf("HelloWorld! \ n");  

    }  

}  

Make sure the bui ld type is set to Debug (Build|Configuration 
J^k^dbo¡) and build the solution (Build|Build Solution ). The 
HelloWorld  program should compile and link without errors.  
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Introducing the INtime Explorer 

Double-clicking a n RTA file , when the INtime kernel is runn ing, 
loads and runs the real -time application (RTA) ; we will use the 
INtime Explorer (aka INtex) to load and run the HelloWorld  example 
that was just built . INtex displays the real-time objects present on an 
INtime node  (an INtime real -time kernel) . 

1) Load the INtime kernel , if it is not already running ; from the 
INtime Status Monitor in the Windows s ystem tray, select 
NodeA  | Start NodeA . Note that NodeA  is the default name of 
the INtime kernel, you can create other nodes with different 
names.  

2) Start INtime Explorer using its shortcut in the INtime program  
group. 

3) Select the NodeA  node from the dialog box , and press OK. 

Figure 8: Starting INtime Explorer  
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4) When debugging a local  INtime node , it is useful to turn on the 
INtex automatic refresh. Go to View | Options¡ on the INtex 
menu and select the Refresh tab. Check the Enable refresh every 
box and set the interval for  two seconds. 

Figure 9: Configuring INtime Explorer Options  

 

5) To load and run HelloWorld  click  the second button on the INtex 
toolbar or use the File | Load RT app menu.  

6) Navigate to the debug folder in your HelloWorld  project  
directory and select the real-time executable file  HelloWorld .rta . 
Pushing the Open button load s and starts the real-time process 
on the INtime kernel . 

A console window should now be visible an d the message 
HelloWorld!  should appear ten times each second inside the console 
window.   

Figure 10: HelloWorld Console Window  
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Terminat e the HelloWorld  process by doing the following : 

1) Go to the INtime Explorer  main window . 

2) Find the HelloWorld  real-time process in the left window of 
INtime Explorer (each INtime icon represents one real-time 
process).  

3) Click the line to select the HelloWorld process.  

4) Click the red ªX« button in the toolbar to delete the process 

Figure 11: Terminating the HelloWorld Process  

 

Answering Yes to the deletion warning pop -up terminates the real-
time process. The HelloWorld  process icon disappears from the 
INtime Explo rer process list . Notice that the HelloWorld  console 
window remains on your desktop, but  the title bar of the console 
window displays Finished . 

Debugging HelloWorld with Visual Studio 

INtime  includes the ability to debug real-time processes directly from 
within Visual Studio 2005 and Visual Studio  2008. Using the 
HelloWorld  project  we just created, you can step through  the code 
and perform basic debugging tasks.  

1) If the INtime kernel is not already running , start it using INtime 
Status Monitor | NodeA | Star t NodeA . 

2) Start the Visual Studio  development environment . 

3) Open the HelloWorld  project . 

4) Open Pollthread.c  within the HelloWorld  solution . 

5) Set a breakpoint on the for  loop, either by double -clicking the 
vertical bar to the left of the source window or by pla cing the 
cursor on the line and pressing the F9 key. 


