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By the end of class today, you should be able to:

B Read a short Arm assembly listing and write C code that would
produce it.



Your friend: Arm instruction set references

See |links on course webpsite



Exercise 1
Write some C code that will compile to this assembly:
do the math(int):

Lsls rO, rO, #4

adds ro, roO, #3
bx Lr

Try on your computer, or on godbolt.org  (use ARM Gcc trunk as compiler)

Use flags -mcpu=cortex-m4 -01



Exercise 1 extra challenges
What happens when you change the constants?

Can you get the compiler to use a MUL instruction to multiply?
Why does it seem to be avoiding it?

What does the compiler do with subtraction, negation, divison?



Exercise 2

Write some C code that will compile to this assembly:

do_the stuff(unsigned int):

movV
ldr
bic
str
bx

r2, #1073741824  Put 0x40000000 into r2

r3, [ rZ] Load the value at r2 into r3

r3, r3, #48 Clear bits

r3, [ r2 ] Save the result back into the address r2
1r Return from function

Use flags -mcpu=cortex-m4 -01



Exercise 2 extra challenges
What happens when you change the constants?

Compile + disassemble on your own computer.
Which instructions are 16 bits and which are 327



Exercise 3

Write some C code that will compile to this assembly:

do_the stuff(unsigned int):

MoV r3, #1073741824 et 13 = 0x40000000

-l_d r r2 , . LZ Load the contents at L2 into r2
0x12345678

str r2, [r3]

bx Lr

L2:
.word 305419896



Exercise 3 extra challenges

Why is one constant an immediate, but the other has to be
loaded separately?

Can you figure out the rules for which is which?



Exercise 4

Write some C code that will compile to this assembly:

do_the stuff(unsigned int, unsigned int):
cmp ro, ril
1te ls
movls ro, #0
movhi r0, #1
bx Lr

Use flags -mcpu=cortex-m4 -01



Exercise 5
do _the stuff():

MoV r3, #1207959552
L2

Lldr r2, [r3, #20]
bic r2, r2, #8

str r2, [r3, #20]
ldr r2, [r3, #20]
orr r2, r2, #8

str r2, [r3, #20]

b L2



Exercise 5 4MHz clock = 250ns period

do the stuff(): Lab 2: 2.5us = 10 cycles per loop
MoV r3, #1207959552
L2
Lldr r2, [r3, #20]
bic r2, r2, #8
str r2, [r3, #20]
ldr r2, [r3, #20]
orr r2, r2, #8
str r2, [r3, #20]

b L2



For next time

Reading check 8 posted tomorrow
HW 3 (due next Wednesday 1:30pm)

Submit lab 3 documentation (due at your lab time)

Lab 4 this week



