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Announcements

• Homework 8 due next Monday on Gradescope 
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Macros
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Interesting Example
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Examples and More
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If each process thinks it has access to “all 
addresses” — like terabytes or exabytes of 
possible memory —
how is that possible when your computer might 
only have 16 GB of RAM?

That’s the “weird” part that virtual memory 
solves.

We’re not going to go deep into memory 
management right now — you’ll learn about 
address translation, page tables, and virtual-to-
physical mapping later in Computer Systems II 
(CSO2).

Virtual memory lets a program use virtual 
addresses,
which the hardware (Memory Management Unit, 
MMU) automatically translates into physical 
addresses —
the real locations in RAM or on disk.
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Memory
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At the very bottom of memory — near address 0 — there’s a special protected region.
The operating system doesn’t let us read or write anything there.
Why? To protect us from ourselves.

If we accidentally take an integer, cast it to a pointer, and try to access that address — for example, 
address 5 — the hardware will stop us.
That’s why we get a segmentation fault: we tried to read or write from a memory segment we’re not 
allowed to touch.

In C, the constant NULL is not a keyword but is usually defined as a pointer to address 0.
This means that dereferencing a null pointer — trying to access the memory at address 0 — will also 
trigger a segmentation fault.
And that’s intentional.
We want the system to complain immediately instead of silently reading some random value from the 
bottom of memory.

So, the “bottom of memory” is deliberately left empty to catch common pointer mistakes —
for example, dereferencing NULL or casting an integer like 5 to a pointer and using it as an address.
When that happens, the operating system stops the program with a segmentation fault rather than 
letting it continue with undefined behavior.

In short:

The low-address region exists as a safety barrier — it’s the system’s way of saying,
“You’re trying to access memory that doesn’t belong to you.”
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Memory
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An Interesting Stack Example 
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An Interesting Stack Example 
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