
Adam Blank Winter 2024Lecture 3

CS3
Introduction to Software Design



CS 3: Introduction to Software Design

C, Part 2
POLLeV. com/calteches

First pull is open; You can start
early (if you want to)

.



Java Mystery 1

1 public static void mystery1(int i) {
2 i = 10;
3 }
4
5 public class IntBox {
6 public int i;
7 }
8
9 public static void mystery2(IntBox b) {

10 b = new IntBox();
11 b.i = 10;
12 }
13
14 public static void mystery3(IntBox b) {
15 b.i = 10;
16 }
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C Mystery 2

1 void cmystery1(int i) {
2 i = 10;
3 }
4
5 typedef struct int_box {
6 int i;
7 } int_box_t;
8
9 void cmystery2(int_box_t *b) {

10 b = malloc(sizeof(int_box_t));
11 b≠>i = 10;
12 }
13
14 void cmystery3(int_box_t *b) {
15 b≠>i = 10;
16 }
17
18 void cmystery4(int_box_t b) {
19 b.i = 10;
20 }
21
22 void cmystery5(int *i) {
23 *i = 10;
24 }
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4
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8
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C vs. Java, Again 3

Pixel in Java
1 public class Pixel {
2 public int red;
3 public int green;
4 public int blue;
5
6 public void zeroRed(Pixel p) {
7 p.red = 0;
8 }
9 }

pixel_t in C
1 typedef struct pixel {
2 uint8_t red;
3 uint8_t green;
4 uint8_t blue;
5 } pixel_t;
6
7
8 void pixel_zero_red(pixel_t *p) {
9 p≠>red = 0;

10 }
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Investigating By Analogy to int 4

1 void f(int i) {
2 i = 5;
3 }

1 void g(int *pi) {
2 *pi = 5;
3 }

1 int main(int argc, char *argv[]) {
2 int d = 0;
3 f(d);
4 printf("%d\n", d);
5
6 int *p = malloc(sizeof(int));
7 *p = 0;
8 g(p);
9 printf("%d\n", *p);

10 free(p);
11 }

main:
int argc = 0
char *argv[]=

...
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Investigating By Analogy to int 7
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1 void f(int i) {
2 i = 5;
3 }

1 void g(int *pi) {
2 *pi = 5;
3 }

1 int main(int argc, char *argv[]) {
2 int d = 0;
3 f(d);
4 printf("%d\n", d);
5
6 int *p = malloc(sizeof(int));
7 *p = 0;
8 g(p);
9 printf("%d\n", *p);

10 free(p);
11 }

main:
int argc = 0
char *argv[]=

...

...
int d = 0

f:
int i = 5

↓↑



Investigating By Analogy to int 9
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Allocating on the Stack 18

1 // Initializes pixel on the stack
2 pixel_t p;
3 p.red = 0;
4 p.green = 255;
5 p.blue = 0;
6
7 // Shorthand for initializing pixel on the stack
8 pixel_t p2 = {
9 .red = 0,

10 .green = 255,
11 .blue = 0
12 };


