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1. MULTICS (Multiplexed Information and Computing Service) made
fundamental design decision so that the system could effectively

serve the computing needs of a large community of users with
diverse interests. What were three of their objectives?
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2. Start with some standard definitions. What is a process? Whatis a
segment? How many segments can be in an address space? What
are the two types of segments? What operations can be performed
on each type of segment? How does a file relate to a segment? How
are symbolic names mapped to segments?
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3. Addressing Background. Each word/is identified by a ge -rzeﬁ/

address <segment number, word number>._ is the generalized
address formed for fetching an instruction? OthreFaddressing modes
enable referencing information relative to the current procedure
base register or other registers, or indirect addressing (designated
by “its” in the address mode field).
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4. Let’s investigate how MULTICS goes from a generalized address <s,
w> to a physical address. How is the segment number s used? How
is DBR (Descriptor Base Register) set? How is the word w used?
How is s allocated within a process? How is s allocated across
different processes?
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5. Why is paging needed in addition to this segmentation? Assume a
1024 word page. How is paging implemented on top of this? How
many memory references are needed? How can this be sped up?
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6. Why is dynamic linking so useful? What are the 3 requirements? A)
What does it mean for a segment to be “pure”? Why are pure
‘ . segments needed? What is the system implication of having pure
ra ‘\C&cmgfj se ? B) What is the problem of using symbolic names? What
e will be the solution?
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7. What does it mean to “make a segment known"? How is a segment
referenced after it is known? Why is it useful to do this?
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2 8. Consider the case where procedure P in process o accesses’<D>{TX ]
(both D and x are symbolic). How can we make segment D known
without changing the contents of P (which must be pure)? Why must
every process have a different “1inkage section” for procedure
P? (And, of course, the linkage section is a segment...)
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9. What does the 1ink data look like before the link is established for
process o.? What happens durlng the trap7 What is the symbol
table? Whatd eafter-thretrap? After this,
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how many references by generahzed address are needed to access
D.|x? How does one find the link data for the currently running
procedure segment?
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10.  Consider the case where P if ¢ _ Qle. How does MULTICS set
up the linkage pointer , lp, for Q? Remember that lp cannot

Procedure Base Reglster (PBR) be used to setlp”
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11. Conclusions. What concepts did MULTICS push to the extreme?
Can you anticipate any problems for MULTICS?
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