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Review: DoublelList

list_append — version 1, using malloc and free

1 #include <stdio.h> \Ck11 void list_append(DoublelList *1list, double val) {
2 #include <stdlib.h> § _ . . . ( :
3 $inclade <otring. s » o) US\%\’ Adoovle % fend Mo\.\\oc(ﬁ\S\——PSﬁc - ‘&\ ¥ sizeol Aou\.\')))'
b edet strace I % \"\’\if'\C?\((neud lisk = deka | sy > 5i2c % sizeol(dok)
ypedef struc “
6  double *data; e O AR /9!{.&( ligy ~>c\a¥a3
7 int size; \_QY_/Q
8 } DoubleList; N '\q(fe' B \\3\— e V\e,ua\ \
9 -~
10 void list_append(DoubleList *1list, double val); -~ E*L( Yo Wk vé“"*a\Z\\S\— 5$\1C—~§ N
11 void list_print(DoubleList *1list); \‘\({_, \A/(_\Ostf \\3\’ 2 gi2e _\,;/L/
}
13 int main() { \/VO:\;Q/((U\L(/

14 DoublelList temps = { NULL, O };
15 epcn
16 list_append(&temps, 68.5);
17 list_append (&temps, 72.0);
18 list_append (&temps, 65.3);

19 } XA
20 list_print (&temps);
21

2 - ((7_ +1) % 3irco

s — a,??e(\A <

22 free(temps.data);
23 }

e \e M\KOQ

8 = ((o A1) % eftcoQ<c\od‘a\c\>
= ((1L+1) # Sizcot(Bo0-le))

(C} oo\n\a)

list_append — version O (has a bug!)

25 void list_append(DoublelList *1list, double val) {

26 double *new_data = malloc((list->size + 1) * sizeof (double));
27 memcpy (new_data, list->data, list->size * sizeof (double));

28 list->data = new_data;
29 list->datal[list->size] =
30 list->size++;

31 }

val;

$ valgrind ./list-leak

[68.5, 72.0, 65.3]

==2303169== HEAP SUMMARY:

==2303169== in use at exit:

==2303169== total heap usage:
allocated

==2303169== LEAK SUMMARY:

==2303169== definitely lost:

24 bytes in 2 blocks
4 allocs, 2 frees, 1,072 bytes

24 bytes in 2 blocks

Draw a picture of € the 24 bytes in 2 blocks are lost.

list_append — version 2, using realloc

void list_append(DoublelList *1list, double wval) {

dooble neud = Yr:q\\oc(\is%—-vc\a’to\)
(( lisk o s 1e +'l_3 % S%‘teoQ(Ao-.Q))
lisk »deta = nend’ g

Wk = dada § sk -3$\“t£-'& Va\ > reaMoc Aoe s

}
Lok > sive 4= ’L
realloc wraps malloc + memcpy + free into one call: <
void *realloc(void *ptr, size_t new_size); thhxcp)y
-—\—
« M tend in pl llocat fi
ay extend in place or allocate + copy + iree ch

e realloc(NULL, n) acts like malloc(n)

his blocle gehs Q{tcc\\.

fmgs. dato: L@

WU mC P\{




Filtering a DoubleList - C&{,&C(\\’D& LJ\Y\OA' '\’\,LE(L '% Ao

int is_less_70(double val) { return val < 70.0; } )m L~“j“¥\
DoubleList filter_less_70(DoubleList *list) {
DoubleList result = { NULL, O };
for (int i = 0; i < list->size; i++) { ’YU\\,({A G OOL)\S\LLi\\'
if (is_less_70(list->datal[il])) { /
list_append (&result, list->datalil]); TZ)(J(A\ a New Y)L_
}
} IRY} \/\,\ c.\\ a\u—m\'g
return result;
} )ess Yhon FO
int is_integer (double val) { return val == (int)val; }
DoubleList filter_is_integer (DoublelList *1list) {

DoubleList result = { NULL, O }; .
for (int i = 0; i < list->size; i++) { Tokes o Pocelelish
if (is_integer(list->datalil)) {
list_append(&result, list->datalil); N bL
) ¥ W e\ el e~enks
return result; \’\/\.c\_\- WL exack
} .
(ANeaessS.
int is_unit(double val) { return val >= 0.0 && val <= 1.0; }

What’s the same across all three functions?

What’s different?

Factoring out the pattern: list_filter

typedef int (*Predicate) (double);

DoubleList list_filter(DoubleList *1list, Predicate pred) {
PoobleLisk  (eso\y = ZNULL) @'ﬁ

for (3 (=0 1< hisy asize L*—’D 3
(L

(xpred)  (lisy »sata[D)) 3

DoubleList filter_unit(DoubleList *list) { . . . N
DoubleList result = { NULL, 0 }; Takes o Dodw\e Lok \ 13\'-6\09“\‘& (&f'-b*’l‘]’, lisy é““')mf-;x\)
for (int i = 0; i < list->size; i++) { L

if (is_unit(list->datalil)) { fehuens o rew O N 5
list_append(&result, list->datal[i]); .
¥l all eleniats 3 "
} afn ¢ S9
return result; bo\'u-c o o 0-/\43’/&_ Cex r /
}

C \\V\C\L)%\\J‘C/\

)

Examples: hardcoded filters

void list_examples() {

DoubleList d = { NULL, O };

list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);

// How to call each filter function? What's the ezpected result
for each?

Examples: using list_filter

void list_examples_pred() {

DoubleList d = { NULL, 0 };
list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);

// How to call list_filter for each? What's the exzpected result?

VPolbleLisy lessFO = ‘s‘g Qs\kﬂ‘ 8(:\ '8(1& \ess "('O>
'Dou\;\{_ Lysk oqiths = \\5\, Q\ (—(( 80:«\ 8(\&_\)\\1\\-\
/7

\7&%‘106 o~ ?u\c)r(b/\ oS a \ru\\rt.
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Review: DoublelList

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef struct {
double *data;
int size;

} Doublelist;

void list_append(DoublelList *1list,
void list_print(DoublelList *list);

int main() {

double val);

DoubleList temps = { NULL, 0 };

8 =((o+) * s\tfo“éw\“\‘\\?
list_append (4temps, 68.5); — Sele
list_append (&temps, 72.0); — L = (141> * g\efo(:(cgo

list_append (&temps, 65.3);
list_print (&temps);

free(temps.data);

— 24 - ((2 «AVx sizaaQ(éoJ"\L\\

list_append — version 1, using malloc and free

void list_append(DoubleList *1list, double val) {
\ .
9‘\\\ 05"/}3)«/\ dodble B newd = raMoc (- \/

Ve memepy (ﬂwc& oy 2 daka, x> sixe xs\wmm"\g)
Q({(;( gk - c\a+c\\

YW
ey o
@ ACQF\\\_O M5¥—3<5a¥0\ = eV ) '
X0 \\\v‘b“ 3o acxa%(_lig\ —)5§K'& = va\,
N Wy > siee 420
A
Uses eade [relloc
list_append — version 2, using realloc WA oo Yo c\g,c,\c&t_

\’va-’ rrgtdn ko

double val) { v,¢ﬁ~o?\|

7 "
((\\S\( AD5Tre -("l_\ )‘- S\Z{O(}(éou\a\A\xJ

void list_append(DoubleList *list,
Aodole k  Newd = Y’Cﬂu\\oc_(

\isk = date = nend),

list_append — version 0 (has a bug!)

void list_append(DoublelList xlist,
malloc((list->size + 1) * sizeof (double));

double *new_data =

double val) {

memcpy (new_data, list->data, list->size * sizeof (double));

list->data =
list->data[list->size] =
list->size++;

val;

new_data; €— C\’LO\/\SGS lrtn\\ &Jre\

Vv Sdwral iy - sz =
} oy = sive +=71

realloc wraps malloc + memcpy + free into one call:
az0C T Meiep)

—

void *realloc(void *ptr, size_t new_size);

e« May extend in place or allocate + copy + free
e realloc(NULL, n) acts like malloc(n)

$ valgrind ./list-leak

[68.5, 72.0, 65.3]

==2303169== HEAP SUMMARY:

==2303169== in use at exit:

==2303169== total heap usage:
allocated

==2303169== LEAK SUMMARY:

==2303169== definitely lost:

24 bytes in 2 blocks
4 allocs,

2 frees, 1,072 bytes

24 bytes in 2 blocks

Draw a picture of where the 24 bytes 1n 2 blocks are lost.
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Filtering a DoubleList |- \cace Eﬂj\\\\« Sas c(‘{Q""\Df\ OQ each

int is_less_70(double val) { return val < 70.0; } What’s the same across all three functions?
DoubleList filter_less_70(DoubleList *1list) { \; L % ’
DoubleList result = { NULL, 0 }; Toles a Douvvelis )
for (int i = 0; i < list->size; i++) { 0 OL
if (is_less_70(list->data[il)) { TERVAS G e
list_append (&result, list->datalil); Conkarnl] 0\\ %\1L
} What’s different?
¥ \EMA\’S less ran ?O
. return result; < T\"\L Qu(\ck\‘lbf\
(predicare) Yuak is cled
int is_integer (double val) { return val == (int)val; }
DoubleList filter_is_integer (DoubleList *1list) { . Factoringe out the pattern: list filter
DoubleList result = { NULL, O }; TO\\'%S Qa DOU\O\QL(SL{ & P - « N e .\—0/(‘/\5\6‘. OQ
for (int i = 0; i < list->size; i++) { ; ~ o RON° Here
; 3 typedef int (*Predicate)(double);
if (is_integer(list->datalil)) { Cefulns a neo SL ypedef int (xPredicate)(double) S} N STD‘\I"S oo \ ‘(k
o~ June Nores U8
list_append(&result, list->datali]); \ ae (¢
} conkal O DoublelList list_filter (DoubleList #*1list, Predicate pred) {
we . _ .
1eturn result; -€/\€""("\)(S \/M DOU\D\LL\S‘\’ TLS"\)‘_ - % MULL/ O S/
’ Croc A for (iak (=0 i<\t >sire; (+22) 3
| ot st = Y §
int is_unit(double val) { return val >= 0.0 && val <= 1.0; } ‘Q( (X' CXB (\l5\' 360&6\[‘(’3

DoubleList filter_unit (DoubleList *1list) {

\\\’f_o\muc:\& L&mw\’r) Lisk > é\w\'oj C&\/

DoubleList result = { NULL, O }; Taes o Dooe Lk
for (int i = 0; i < list->size; i++) { DL
if (is_unit(list->datali])) { (RS O e
list_append (&result, list->datalil); confe o\ %&1(. } S )
’ P are ceuin CesoNk)
} elertn¥s
) return result; gr)(,’\’u-!tef\ o ou\cl\l

Ctr\c\uslky

Examples: hardcoded filters

void list_examples() {
DoubleList d { NULL,
list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);
// How to call each filter function? What's the exzpected result

for each?

0 };

Examples: using list_filter

void list_examples_pred() {
DoubleList d { NULL, 0 };
list_append(&d, 68.5);
list_append(&d, 72.0);
list_append(&d, 0.5);
list_append(&d, 99.0);
// How to call list_filter for each? What's the exzpected result?
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