
Real Time Operating Systems  Lecture 26.1 

Performance Laws 
“Find the bottleneck and go for the throat” 
 
“Count your change” I.e., conversions are not 1-1 
 Cache access, memory-cycle, disk access, network access 
 Multiplication/division is slower than shift 
 The new frontier: 
  Power 
  Size 
  Bandwidth 
 Doubling the voltage, quadruples the power 
 ROM is smaller than RAM 
“Expect change” 
 
Laws of Happiness 
1 “Live for today”  
2 “Live for tomorrow” 
3 “Make no excuses” “Tell the truth, be nice, be generous”  
4 “Try until you succeed” “Decide to be great” 
5 “The unexamined life is not worth living ...” 
6 “Be courageous” 
7 “Surround yourself with nice, smart people” 
 
 http://cseweb.ucsd.edu/classes/fa04/cse120/lectures/ 
http://courses.cs.vt.edu/~cs3204/spring2009/butta/local/lectures/lecture-16.pdf 
http://courses.cs.vt.edu/~cs3204/spring2009/butta/local/lectures/lecture-17.pdf 

Paging occurs as a hardware memory manager 
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Show logical to physical address translation with a page table 
 What is a logical address? 
 What is a physical address? 
 How does the translation occur? 
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How big does the page table need to be? 
 20-bit address 
  12 bit page offset (4 kibibyte page size) 
  8 bit page number 
 256 pages, each entry is 12 bits 

  
 32-bit address 
  14 bit page offset (16 kibibyte page size) 
  18 bit page number 
 218 pages, each entry is 14 bits 
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How do we choose page size? 
How fast is it? 
How to make it bigger? 
Any internal fragmentation? 
Any external fragmentation? 
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Concepts 
Logical address to physical address translation 
Page table 
 Input is logical page number (offset into table) 
 Output, contents is the physical page number 
Two-level paging 

 
Content addressable memory (CAM) 
 Define CAM: what are inputs and outputs? 
 Compare to RAM: what are inputs and outputs? 
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Translation lookaside buffer 
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 CAM holding a subset of logical page numbers 
 RAM holding the physical page numbers for that page 
 Hit/miss (is the logical page number in TLB?) 
  Hit, use stored physical page number from RAM 
  Miss, access memory for regular page table 
Locality of reference 
 Previous memory accesses can be used to predict future accesses 
 
How can the memory manager increase effective size of memory? 
How can the memory manager increase reliability/robustness? 
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What is paging? 
 Virtual to physical translation 
 
Why is it important? 
 Virtual memory 
 Protection of one process from another 
 Protection of the operating system 
 Removes external fragmentation (adds internal fragmentation) 


