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x86 Assembly Language--Subroutines

CMSC 313

Sections 01, 02

Stack Instructions
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Stack Instructions

• PUSH op

– the stack pointer ESP is decremented by the size 

of the operand

– the operand is copied to [ESP]

• POP op

– the reverse of PUSH

– [ESP] is copied to the destination operand

– ESP is incremented by the size of the operand
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Stack Instructions

• Where is the stack?

– The stack has its own section

– Linux processes wake up with ESP initialized 

properly

– Memory available to the stack set using ‘limit’

– New items are added to the stack from higher to 

lower memory addresses
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“Stack-Speak”

• Two alternative ways to talk about the stack:

– Some people visualize memory with addresses 

increasing as you move from top to bottom (of the 

paper or board); they say:

“The stack grows ‘upwards’, towards smaller 

addresses” (fits the “stack of plates” metaphor)

– Others visualize memory with addresses increasing 

as you move up the board, so they say:

“The stack grows ‘downwards’, toward lower 

addresses”
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Subroutine Instructions
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Subroutine Instructions

• CALL label

– Used to call a subroutine

– PUSHes the instruction pointer (EIP) on the stack

– jump to the label

– does NOTHING else

• RET

– reverse of CALL

– POPs the instruction pointer (EIP) off the stack

– execution proceeds from the instruction after the CALL 

instruction

• Parameters?
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