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Announcements

 Homework 7 due Monday on Gradescope

 Midterm 2 is on April 3

— Similar format to midterm 1

— Schedule with SDAC early if needed
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Structures

struct - Structures in C

- Act like Java classes, but no methods
and all public fields

strict foo {

long a;&  the order of His hst
- Stores fields adjacently in memory LNt b5 4 g smportant. Tt el
(but may have padding) Wier i e o stucin ¢, ST €57 e g o

, . the campiler dlecioks where o n char d; 4 thing
- Compiler determines padding, use phe exh fidlli 424151
: ; an memony, IF ries to align ead, oy be ane byte + hnow
sizeof() to get size K 1 dorb

.J,struct foo Xx;
Fidl on an addiess Hhats o multipl L Jeclare o warine #

. ' : of #c nafunX . b = 123; :
Name of the resulting type mcludesﬁf;h okeSins oilG N\ o fupe stk fo

N
word struct Hhe (P OCcess N L an et directly the
faster. fields.

A SlLWF[f n o et )
Vos Just cet a stuct as one fd of
anather SnAct
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Structure Literals Vo oy ue shuct Fiols st ke we cow with#e orvad liforsls.

struct a {
int b;
double c;
oIS 0 ?av{ UF{’}\Z 4}{@8 nat oL ﬁﬂﬁ O(FHIQ nome.

5
/ * Both/;f the following initialize b to 0 and c to 1.0 */
struct a x = { 0, 1.0 }; = mut gie yalues ﬁeb& n ovker.

struct ay ={ .b=20, .c =1.0 };——5yu an ue @Wd nﬁﬁﬁM’k?@WQ{ﬁ%W
Jolies an athar Orclers.

stud o 2, = If 1 obab give anf voluss, 3wk oflocate the memvy and whotger 5 in
mﬂﬂﬁg/ﬁ\MMﬂQ@@@ﬂ%ﬁlﬁ'%Qw.lJiMﬁkmmUMMWtﬁggam;

b
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typedef

typedef - give new names to any type!

{ypectef vinsigned o sipe_t;

fypedef unsig ned org  address £,

- Fairly common to see several names for same data type to convey

Intent

- Ex: unsigned long may be size_t when used in sizes

- Examples:

typedef int Integer;ﬂﬁgﬂgy bocomes anitier nomd qu Mt

Integer x = 4,

typedef double *x dpp; dpp pir; (Using mdegfcan ke mmplezf pUhter
- Used with anonymous structs: types ok g—;}np]gr)
typedef struct { int x; double y; } foo;

_ , Struct { ... } defines an anonymous struct (no struct name given).
foo z = { 42 ? 17.4 } ? The typedef immediately gives it the alias foo.
You can now create variables like foo z; instead of writing struct something z;.




UNIVERSITY VIRGINIA

Struct Example

Assumm T have ng pm(dm beawse o)) gf Hese are b bk

typedef struct { 0 v b 2

long y;
long *array;

long length;
} foq) 0 |

/ O OF1OY = a+lh ' get me +a dhe aroy
vartember we noed this ot fe ord !
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Struct Example ¢, > 0ets o ponfer 5t must doroforance o g recs Belde

Oﬂrﬂ >N 18 Sane ac [%arg),ﬂ

long sum2(foo *arg) {

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

return ans;

typedef struct {
long x;
long y;
long *array;
long length;

} foqg

arg->arrayl[i];

sum2:
movq
movq
testq
jle
movq
movq
XOr1
JLBB1 2:¢

7~ﬂJ(ege ¥ movq
mil4ph Emulq

(cpred) 2ddq
ine

increment cmpq
jne
.LBB1_3:

retq

e st pamneter (arg)is paged n register A

(%rdi), %rax @S=ay->x
24 (%rdi), %r8 ré=ay—>|
%r8, %hr8 perfivms Litwie AND.
.LBB1_3 ifnagative, jump {a 1887
8(%rdi), %rdx 1ds=0g>Y

16 (hrdi), %rsi Isi = ag=onty
%hedi, %edi =0

(hrsi,%rdi,8), hrcx tex=army]
hrdx, %rcx ra=Yxaraylq]
%rex, %hrax anst= .-

Yrdi 4t ‘
Yrdi, %r8 Compe ilyth
.LBB1 2
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Struct Example sl pots o copy of 4o whole skt (g 019 ) 3t O0OS5e8 Lolds decthy en

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

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

ans += arg.y * arg.array [i] :
return ans;
+
Why olies the compiler access Hhe stuct felds using
(shrsp) +offret, nsteool of SOmething tike. (v~ Smathng)?
Modern compilers offen omit it ta swe o register.
when ym don't see /er the compiler Jut wse Zrep+ offret sfead .

arg. length “32(7)
mg\wmuj é-—llHJ;cp)
g 1 \b(Lreyp)
Y. 7 é\—@(}!ﬁt’)

veturn ouldr | <002 15p)

suml:
movq
movq
testq
jle
movq
movq
Xori
-LBBO 2:

infeger movq
|

mul4iph imul
(sgred) addq
inc

increment cmpq

jne
.LBBO_3:
retq

the Stack.

8(%rsp), hrax ans=aw.x
32(%rsp), %r8 v§=arg. length
%8, %r8

LBBO_3

16 (%rsp), %rdx rds=argy

24 (%rsp) , %rsirs$:a@%6wmj
hedi, %edii=0 e

ooy 3 (awOM 1% )
(:/,°«§§\3: whxdi,8), hrcx yx=amyl]
hrdx, hrex ra=Yxaray ]
hrcx, hrax anstz ..

hredi it
Yrdi, %rs compare 1< length
.LBBO_2

I weir e« [

long x;
long y;
long *array,
long length;

} fqu
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C Reference Guide




