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Announcements

 Homework 7 due tonight at 11:59pm on Gradescope

 Exam 2 Friday




UNIVERSITYsf VIRGINIA

Struct Example ¢ - 0ets o ponter 4t mud dorefrence 4o g rece Belde

long sum2(foo *arg) {
long ans = arg->x;

for(long i = 0; i < arg->length; i += 1)

ans += arg->y * arg->arrayli];
return ans;

typedef struct {
long x;
long y;
long *array;
long length;
} fooC)
4

sum?2:
movq
movq
testq
jle
movq
movq
xorl
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jne
.LBB1_3:
retq
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Struct Example  suni gots o copy of the uiido et (G o) it aceser Bolds ety on

long suml(foo arg) {
long ans = arg.Xx;
for(long i =

0; i < arg.length; i +=

ans += arg.y * arg.arrayl[i];

return ans;

+
\/\/M oloes the conpiler acess the stuct felds ueiry

(rsp) +offiet, nstecel of Something ke, (Hrelr - Someting)?

Modern comp lors OHM it i ta sae o register

when o donh see Zrbp. te canpiler jwt wse Zrgp + offret

nstead .

functin og wment]
retum oddr

lo@’l[ \/0\lr7ob_[e9w |

 <—oug. Aot Lpte
«—agy ot %1spHb

1)

suml :

movq
movq
testq
jle
movq
movq
xorl
LBBO 2:
movq
imulq
addq
incq
cmpq
jne
.LBBO_3:
retq

the stack.

8(%rsp), hrax ans=al.A
32(%rsp), %r8 v§=cng.length
%r8; xS

LBBO_3

16(%kxsp) ; fxdx nﬁf:a@gj
24 (rsp), %rsi rsi=ary. anmy
%edi, %edi i=0

(%rsi,%rdi,8), %rcx
%rdx, jrcx

Yrex.. Yrak

%hrdi

wrdi. %4r8

.LBBO 2
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C Reference Guide

Over the post OWJP(@ 0{ Weeks, wee been falking the efoencg guide M
}’QﬂdlY\\Ol " ¢ reforence Fom Floa’cﬂﬂ psifs £ Ps}nfers.

Union
A union is like a struct, except that all of the fields are stored in the same

memory address. In practice, this means only one of them has a meaningful
value at a time.
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Calling Functions

The C code
long a = £(23, "yes", 34ul); {%WMWHM aallig wrvertions i I ol kg
compiles to pyting el bt it 1.

movl $23, %edi o |
leaq label of yes_string, %rsi pwfszaddm% of yes' o v
movq $34, %rdx

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);

= " e need fo make sure thot we hate the oedaortion
long a = £(23, "yes", 34ul); { the fiichn bofore we ol it S he fype checkor

then the call would be interpreted by C as having implicit casts in it: )
£((double)23, "yes", (double)3dur); e £
ouble , "yes", ouble ul) ; ﬁmﬁm\ﬁwwﬂ%%QMk

long a




When L call & functin with floxfig pivfer mumbers, theies o whole set 0

Calling Functions isfors ot qut vield Looting_print numbers.

and the arguments would be passed In ﬂoatlng pgmt reglsters like

SO: o gral pur pose. integer, it an otgumant.

novl $23. Yeax 2 AU B 0 9 ek fluatng pint mnbor vagster. (o He
cvtsizsd’%eax, %xmmO # first floating-point argument OMM@ amwmiii
omvert Q@Md ieger Sgned chutle Aor ]COM"YQ P

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

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

callq For chffarat fypes of the paomefers, use differart
# Jrax is "long a" here bm&cf egistas m odder
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Functions Declaration  \» ol Lo broy phid Fic oo fhwt we can call it

>
sk J - Declaration of the function we laye s sagementation somewpers ele.

: . . a“jp}fopﬁ&@{\j :
G/n—t f (1ntm\ qwt o funchin header with o semcolon, 19 by,

diffaert4 - Function header

- Function signature

- Function prototype

We want this in every file that invokes £ ()
e uant to know what f lodes like in ereny gngle one of owr € fles.
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Functions Definition  |\p o, yul Linctin deﬁm‘ﬁ@n 10 Qppaar N one g))m@

J

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: .h 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 check
produce any actual binary

- #include the header files in our .c files (Jf&khg theentire il A@g puste it at
0 p 0 code) .




UNIVERSITYsf VIRGINIA

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 (one header file can be used by mulbrple
C fles),
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Including Headers

#include "myfile.h" (L wantto inchide o Fle thot T wiok)
- 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 (4%t of indudes Hut cme uith
the cupiler)

- Likely In /usr/include




