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Announcements

 Homework 6 due Monday at 11:59pm
 Midterm 2 1s 2 weeks away (April 3)

— Similar format to midterm 1

— Schedule with SDAC early if needed
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C

Cis a thin wrapper around assembly
- This Is by design!
- Invented to write an operating system
- Can write inline assembly in C

- Many other languages decided to look like C
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Simple C Example

int main() {
int y = 95;
return O;
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Compilation Pipeline

Earlier, we saw:
- C files (.c) compiled to assembly (.s)
- Assembly (.s) assembled into object files (.o)

- Object files (. o) linked into a program / executable
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Compiling C to Assembly

Multiple stages to compile C to assembly
- Preprocess - produces C y/> has o ot of thigs ke hashtags

- Cis actually implementéd as 2 languages:
C preprocessor language, C language

— Removes comments, handles preprocessor directives (#)
= #include, #define, #if, #else, ...

- Lex - breaks input into individual tokens

- Parse - assembles tokens into intended meaning (parse tree)
- Type check - ensures types match, adds casting as needed

- Code generation - creates assembly from parse tree
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Compiling C to Assembly
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Compiling C to Assembly




UNIVERSITYsf VIRGINIA

Errors

Compile-time errors
- Errors we can catch during compilation (this process)
- Before running our program

Runtime errors ( Exomple: Symenfortin fout )

- Errors that occur when running our programs

dfm\ﬁ] > betlor error messove

@Cc
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Simple C Example (e _duronstiofil on Caample n Dvteel. chab r@mpfm by

int main() {
return O;
}

The main function
- Start running the main() function
- main must return an integer - exit code

- 0 = everything went okay
- Anything else = something went wrong

- There should be arguments to main
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0,
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hello.o: file format elf64-x86-64
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0000000000000000 <main>:
: 88
: 48 89 e5
: c7 45 fc 00 00 00 00
: 31 cO
r 5d
s 3
: 90

0000000000000010 <foo>:

main() {
puts("It's Friday!");
0 -

I

hello.o: file format elf64-x86-64

> Tt alls qmethng it
Disassembly of section .text:
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20} puts("It's Friday!");
| A

1 error generated.




puts( * string); >manualm declare PWLS,
main() { Declataion — let compiler brow

puts("It's Friday!");

0: A the sigreture of the functin,

#include <stdio.h> Al WS, and bether .

main() {

puts("It's Friday!");
0.
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Cpp: C preproressir



