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course overview  
 

 The OpenVMS Galaxy software architecture provides the software foundation to best 
exploit the features of NUMA systems. This course provides a foundation for programming 
and troubleshooting an OpenVMS Galaxy platform. 

audience  
 

 OpenVMS system managers and application programmers 

benefits  The newest AlphaServer GS series systems support a Non-Uniform Memory Architecture 
(NUMA). NUMA presents new issues of which the programmer and troubleshooter must be 
cognizant. OpenVMS provides support for Resource Affinity Domains (RAD) that allow you 
to control some of the aspects of the NUMA environment. 

pre-requisites  To get the most from this course, students should have: 
·Completed the Alpha Programming Features I and II courses. 
·The ability to read and ideally write code in VAX macro. 
·Ability to program in the DEC C Language.  
·Completed OpenVMS Alpha Internals I and II courses. 

course objectives  Students attending this course should leave with an understanding of: 
·How to write code that will detect and effect CPU transitions, use Galaxywide Shared 
memory for communications, use Galaxy Locks for synchronization, obtain RAD 
information, affect RAD-based memory allocation, and change the home-RAD of a process. 
·How OpenVMS internally supports the NUMA and Galaxy platforms.  
·The data structures that support the Galaxy environment, so as to better troubleshoot 
problems, should they occur. 

next steps  N/A 

to order  You can order this course online at http://education.hp.com.  At the site, select a country, 
then choose "registration" or "Book a course" and fill out the online registration form. 

 
why hp education?  • Experienced and best-in-the-field HP instructors 

• Comprehensive student materials 
• State-of-the-art classroom facilities 
• Hands-on practice 
• Focus on job-specific skills 
• More than 120 locations worldwide 
• Customized on-site delivery 
• Online instructor-led and self-paced training at http://itresourcecenter.hp.com 
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detailed course outline:  OpenVMS v7.3 galaxy and NUMA programming and internals U3722  

module   key topics                                                                                                                                                                                                                                                                           

the GMDB and CPU transitions  • galaxy management database (GMDB) 
• locating node blocks 
• inter-processor interrupts 
• galaxy configuration tree 
• system event notification 
• CPU management programming interface 

resource affinity domains  • non-uniform memory access (NUMA) 
• resource affinity domains (RADs) 
• obtaining RAD information 
• the RAD_SUPPORT SYSGEN parameter 
• home RADs 
• soft RAD affinity scheduling 
• RAD support for process code and data 
• controlling global page allocation 
• RAD distribution of system memory 

galaxywide shared memory 
sections 

 • galaxywide shared memory sections 
• support for galaxywide shared memory sections 
• locating SHM_REG and SHM_DESC arrays 
• shared memory and the PFN database 
• share page tables 

galaxy locks  • OpenVMS galaxy locks 
• galaxy lock characteristics 
• galaxy lock system services 
• galaxy locking routines 
• galaxy lock structures 
• releasing galaxy lock waiters 

 
 

for more 
information 

 For more information on HP Education Services, contact any of our worldwide offices or 
visit our worldwide web site on the internet at http://education.hp.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
Technical information in this document is subject to change 
without notice. 
 
Microsoft, Windows, MS Windows, and Windows NT are 
U.S. registered trademarks of Microsoft Corporation. UNIX is a 
registered trademark of the Open Group.  
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