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complex systems
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p.o. box





taxi booking





mobile phones





call diversion





web link



email addresses



double click



Types of 
Indirection



:



:



X





More Indirections



domain name



www.comp.nus.edu.sg

137.132.80.57



X



www.google.com

64.233.167.147
216.239.61.104
64.233.167.99



:



www.comp.nus.edu.sg
=

www0.comp.nus.edu.sg



X



DNS servers



anycast



f.root-servers.net

:



multicast
(webcast, conferencing etc.)



224.5.124.45

:



file systems



c:\music\song.mp3

cluster 0x25542 on disk



X



replicated DB



:



virtual memory





0x6752378

page table

physical
memory

physical
memory

disk



X



virtual machine





:



Java references



physical
memory

Circle c = new Circle();
Circle d = c;

c

d



function calls





Where else?



change channel to 
“CNN”,

instead of  “15” ?



single place to order 
movie tickets?



unified communication 
channel?

“weitsang”   

phone

email

IM

facebook



Any problem in computer science can be 
solved with another layer of indirection.

-- David Wheeler



Any performance problem can be solved by 
removing a level of indirection 

-- Mike Haertel
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