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What makes an Operating System Real-Time ?

• In previous lectures we have defined some key 
characteristics for Real-Time processing and 
discussed mechanisms, such as interprocess 
communication, that are essential for building Real-
Time / embedded systems, without “binding” the 
functionalities to a particular operating system.

• The next pages are from a recent lecture on RTOS 
at the School of Informatics at the University of 
Edinburgh, which summarizes very well 
requirements for a Real-Time OS. 

– The author, prof. Michael O’Boyle, is director of Institute for Computing 
Systems
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Additional wish-list for RTOS’s

• The possibility of building user specific RT kernels to match the 
wide range of processing machines for RT/Embedded, from 
microcontrollers and soft core processors to large distributed 
systems

• Quality assured 
• An excellent Development Environment
• Debugging and test tools
• RTOS support of that particular computer architecture you want 

to use
– See following pages

• Portability, that is, POSIX compliant
• And of course, ”at the end of the day”, the price is important!
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Real-Time OS for the 
ARM architecture
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The NIOS II soft core embedded processor
• Nios II is a 32-bit embedded-processor architecture designed 

specifically for the Altera family of FPGAs
• Nios II is comparable to MicroBlaze, a competing softcore CPU 

for the Xilinx family of FPGA
• Key features:

– the Nios II architecture is a RISC soft-core architecture which is 
implemented entirely in the programmable logic and memory blocks of 
Altera FPGAs. The soft-core nature of the Nios II processor lets the system 
designer specify and generate a custom Nios II core, tailored for his or her 
specific application requirements

– By using custom instructions, the system designers can fine-tune the 
system hardware to meet performance goals and also the designer can 
easily handle the instruction as a macro in C/C++ 

– Introduced with Quartus 8.0, the optional MMU enables Nios II to run 
operating systems which require hardware-based paging and protection, 
such as the Linux kernel. Without an MMU, Nios is restricted to operating 
systems which use a simplified protection and virtual memory-model: e.g., 
µClinux and FreeRTOS

– http://www.altera.com/products/ip/processors/nios2/tools/ni2-development_tools.html
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NIOS II embedded Operating system support
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Choice of OS for the Real-Time lab exercises
• Why use VxWorks

– VxWorks from Wind River is an industry leader in Real-Time systems
– It offers a very wide choice of software components (system calls)
– Based on host – target configuration. The development and cross 

compilation are done on a host computer, typically a PC. The excutable 
code is downloaded to the target processor and linked with the target 
resident (mini)kernel

– Excellent Development Environment based on the Eclipse Platform. 
• The Eclipse Platform is an open and extensible platform.

– However, VxWorks is a rather expensive solution, however, free as a 
Universty program

– Very good tech support in my experience
– For more info on Wind River products, see http://www.windriver.com/
– However, nobody is perfect, see next two pages page

• VxWorks Application Programmers Guide
– Selected sections presented in the following

• The VxWorks-6.2_Application_Programmers Guide can be downloaded from the home page 



T.B. Skaali, Department of Physics, University of Oslo 16FYS4220/9220 - 2011 - Lecture #6
2010



T.B. Skaali, Department of Physics, University of Oslo 17FYS4220/9220 - 2011 - Lecture #6



T.B. Skaali, Department of Physics, University of Oslo 18FYS4220/9220 - 2011 - Lecture #6

Note! This release of VxWorks runs under Workbench Development platform. An earlier release of 
VxWorks is also installed in the FYS4220 lab, and runs under the Tornado Development platform


