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CPU Memory Interface

(1) set address, read and size,

(2) copy data when ready is set by memory

- write:

(1) set address, data, write and size,

(2) done when ready is set



CPU Memory Interface



Storage Basics

▰ Just because the CPU sees RAM as one long, thin 

line of bytes doesn't mean that it's actually laidout

that way. 

▰ Real RAM chips don't store whole bytes, but rather 

they store individual bits in a grid, which you can 

address one bit at a time. 

▰ Types of memory.

▰ Non Volatile >ROM/EPROM/FLASH. 

▰ Volatile > SRAM, DRAM



Internal organization



An Example Memory Hierarchy



Local, Global and Static memory

▰ A local variable is one that occurs within a specific scope. They exist

only in the function where they are created.

▰ A global variable is a variable that is defined outside all functions and

available to all functions.

▰ In local variables, static is used to store the variable in the statically

allocated memory instead of the automatically allocated memory.

▰ Statically allocated memory (global or static) is typically reserved in

▰ data segment of the program at compile time.



Program Memory Map



Stack

▰ A stack is a region of memory that is dynamically allocated to the

program in a last-in, first-out (LIFO) pattern.

▰ A stack pointer (typically a register) contains the memory address of the

top of the stack.

▰ When an item is pushed onto the stack, the stack pointer is decreased and

the item is stored at the new location referenced by the stack pointer.

▰ When an item is popped off the stack, the item referenced by the stack

pointer is (typically) copied into a register and the stack pointer is

increased.



Stack

▰ It stores types of variables that have a fixed lifetime - local variables The

stack is relatively small. It is generally not a good idea to do anything that

eats up lots of stack space.



Heap

▰ The heap segment keeps track of memory used for dynamic memory

allocation.

▰ The heap starts from lower memory, growing up into higher memory. In C,

when you use the new operator to allocate memory, this memory is allocated

in the heap segment.

▰ Allocated memory stays allocated until it is specifically deallocated or the

application ends (at which point the OS should clean it up).

▰ Because the heap is a big pool of memory, large arrays, structures, or classes

can be allocated here



Memory Leak

▰ A garbage collector is a task that runs either periodically or when memory 

gets tight. 

▰ It automatically frees any portions of memory that are no longer referenced. 

▰ With or without garbage collection, it is possible for a program to 

inadvertently accumulate memory that is never freed. 

▰ This is known as a memory leak. 

▰ The program will eventually fail when physical memory is exhausted



Registers 



General Purpose Registers 



Special Purpose Registers 



Memory Interface 



Cache Memory 



Cache Memory Organizations 
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