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Introduction

The purpose of a stack walker is to recover, from machine state,
all the procedure activations on a call stack. For purposes of this
exercise, I define “recovery of an activation" as placing each ma-
chine register into exactly one of the following three categories:

• We know the value that the register must have on resumption
of the activation, and that value cannot meaningfully be
changed by the run-time system. An example of a register
in this category is the stack pointer.

• We know the value that the register must have on resumption
of the activation, and furthermore we know the location in
the current machine state of where that value is stored. The
contents of that location might meaningfully be changed by
the run-time system—perhaps in response to a request from
a debugger. Examples of registers in this category are most
nonvolatile registers, including callee-saves registers.

• We cannot promise to recover the value of the register. In
this case, we expect the compiler to promise that the future
execution of the program doesn’t depend on the value. An
example of a register in this category is a volatile register.

To represent the state of an activation, I recommend using the
“abstract memory” abstraction described by Ramsey and Hanson
(1992, section 4.1), but you can use any abstraction you like.

Exercises

Choose your platform

(1) Flip a coin: if it is heads, choose the MIPS calling conven-
tion. If tails, choose the AMD64 calling convention.

Stack walking

(2) Suppose you have an abstraction that gives you the state of
an activation on the stack.

(a) Assuming this activation is not the oldest activation
on the stack, define a function that produces the next
older activation.

(b) If possible, define a function that tells if a given activa-
tion is the oldest frame on the stack.

Stack recovery

Gord Cormack (1988) has observed that you can recover the
youngest activation on a call stack without relying on the operat-
ing system to recover registers. Instead, you transfer control to
an assembly-language routine that saves registers (including the
old program counter) in well-known places.

(3) Assume that a process is interrupted during execution of
compiled code, and you are given a pointer to a block of
memory containing saved values of all registers. Write code
to materialize an abstraction that represents the youngest
(current) activation on the call stack.

(4) Suppose that compiled code calls directly into the run-time
system, e.g., to raise an exception. How will you recover an
abstraction representing the youngest user-code activation
on the call stack?
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