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Announcements

 Homework 8 released today, due next Monday on Gradescope
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Switch
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Calling Functions

The C code
long a = £(23, "yes", 34ul);
compiles to

movl $23, Y%edi

leaq label of yes_string, %rsi
movq $34, Yrdx

callq f

# Jrax is "long a" here

without respect to how £ was defined. It is the calling convention,
not the type declaration of £, that controls this.
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Calling Functions

But, if the C code has access to the type declaration of £, then it
might perform some implicit casting first; for example, if we

declared

long f(double a, const char *b, double c);
long a = £(23, "yes", 34ul);

then the call would be interpreted by C as having implicit casts in it:
f ((double)23, "yes", (double)34ul);

long a
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Calling Functions

and the arguments would be passed in floating-point registers, like
SO:

movl $23, Jeax
cvtsi2sd %eax, %xmmO # first floating-point argument

leaq label of yes_string, %rdi # first integer/pointer argument

movl $34, Yeax
cvtsi2sd %eax, J%xmml # second floating-point argument

callq f
# Jrax is "long a" here
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Functions Declaration

int f(int x);
- Declaration of the function
- Function header
- Function signature
- Function prototype

We want this in every file that invokes £ ()
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Functions Definition

int f(int x) {
return 2130 * x;
}

- Definition of the function
We only want this in one .c file
- Do not want 2 definitions
- Which one should the linker choose?
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Header Files

C header files: .n files
- Written in C, so look like C
- Only put header information in them

- Function headers
- Macros

= typedefs

— struct definitions

- Essentially: information for the type checker that does not
produce any actual binary

- #include the header files in our .c files
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Big Picture

Header files
- Things that tell the type checker how to work
- Do not generate any actual binary

C files
- Function definitions and implementation

- Include the header files
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Including Headers

#include "myfile.h"
- Quotes: look for a file where I'm writing code
- Our header files
#include <string.h>
- Angle brackets: look in the standard place for includes

- Code that came with the compiler
- Likely in /usr/include s Jucr /rchucle you'll @Pa“thFh@dﬂ'ﬁkg

\/ M /\ASY/ 7Y\CJMO{6 / §~MY\@ h
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Macros

#define NAME something else

 Object-like macro > Tt olas th gt the ot Loiel
- Repl NAME In source with something else
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#define NAMEMhln b and a Seomdl g
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- Function-like macro M%\Veﬂfg];mma fist thg af aperng - prientrese

— text level
- Replaces NAME(X,Y) with something Y and X

Lexical replacement, not semantic

hodz He  oxample on porfal inchde-me.h  and me-ﬂ\c}ud@.c
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Interesting Example

#define TIMES2(x) x * 2 /* bad practice */
#define TIMES2b(x) ((x) * 2) /* good practice */
int x = ! TIMES2(2 + 3);

A=1282%0, = K=tb = x=}
—J )

o
int y = ! TIMES2b(2 + 3); &?WM4€KdKﬁ‘WWm %m%21mﬁ@—%e
A= | (B4+D%2); mocr olefine. Wrap them in parentheses and.

andirce an order of operahione,
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Examples and More

&i{n ofe{ ﬁ I’F 1S OLVéod\q d@ﬁn@d it ot co

ﬁgﬂdﬁf WH’M@ betuoen e et and endif
- header example

Why> We want $onchide a header file 1n ol
of aur C fles . if T nclole the Sarme e multipe
%chs) e gt but ved .

- variadic functions




