CSE 29

Lecture 11 Summary
February 10, 2026




I Logistical Things

e Grades for Assignment 2 are released
o If you would like to submit a regrade request, please do so on the grade summary
Gradescope assignment following the instructions on the Piazza post @193

e Assignment 3 and Assignment 2 Resubmit are due this Thursday!
o If you're having trouble, please come to office hours!! We're here to help :)




Hints/extra info in speaker notes

“2 Struct Definitions for Review Questions
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doubles are 8 bytes

pointers are 8 bytes

username is declared as being 16 characters long, making it 16 bytes.
Regardless of how long the actually username is

uint8_t is 1 byte (8 bits)

uint16_tis 2 bytes (16 bits)




2 Review Question 1
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2 Review Question 2 & 3
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29 Review Question 1 Answer
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29 Review Question 2 Answer
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2@ Review Question 3 Answer

\.)\\a* 1% 6’\'7:.66? %r Cac  &kcock O-.\OO\rbq.

2k ) & Sono 5124512 4+ 1=102%
N
Ye—\PQwitu 2c* (32.\) Line Seqtnt 3T

More specific breakdown in speaker notes!

Q3:

sizeof(struct Point) = 16; /I 8 bytes for x and 8 bytes fory

sizeof(struct YelpReview) = 25; // 8 bytes for text_ptr, 16 bytes
for username and 1 for stars

sizeof(struct Song) = 1028; Il 4 bytes for time, 512 bytes for
artist, and 512 bytes for title

sizeof(struct LineSegment) = 32; // 16 bytes for start and 16
bytes for end







What is a struct?

e A struct describes a multi-value memory layout
o If we are thinking in terms of Java, a struct is like an object
o However, C is not an Object Oriented Programming language, so this is not an object

Structs have a name and members/fields
Structs are defined like this
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e The struct definition tells the compiler the “shape” of memory that is needed
for the struct
e Any empty space between values is generally initialized to all Os




Let’s look at the top of the handout

SOCIAL LEARNING

#include <stdio.h>

Week 1 Lecture 1 3/3
Week 1 Lecture 2 273

struct Grade {
char name[20]; Week 1 Discussion 0/1
int pts; Week 1 Lab 3/4

int max_pts;

i

void examplel() {
Grade g = { "Week 1 Lec 1", 1, 3 };
printf("sld\n", .sizeof(g));
printf("%p %p %p %p\n", &g, &g.name, &g.pts, &g.max_pts);

How many bytes does struct Grade use and how does it look in memory?




How struct Grade looks in memory

SOCIAL LEARNING

#include <stdio.h> e e
struct Grade { Week 1 Lecture 2
char name[20]; Week 1 Discussion
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What would examp le1 ( ) print? Answers on next slide

Let's just say
&g = —_—
Oxff.20

void examplel() {

Grade g = { "Week 1 Lec 1", 1, 3 };

printf("sld\n", .sizeof(g));

printf("sp %p %p %p\n", &g, &g.name, &g.pts, &g.max_pts);

}
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What would examplel () print?

void examplel() {
Grade g = { "Week 1 Lec 1", 1, 3 };

printf("%ld\n", .sizeof(g));
printf("sp %p %p %p\n", &g, &g.name, &g.pts, &g.max_pts);

}
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¥ Side Note: Creating an alias for our struct

If we have the line typedef struct Grade Grade;

e This lets us write Grade instead of struct Grade for the variable type
e Instead of writing
o struct Grade g = {“Week 1 Lec 1", 1, 3}
e \We can instead write
o Grade g = {“Week 1 Lec 1", 1, 3}
e The only thing this does is make it more convenient and let us not need the
word “struct” in front of variables




Lets look at show_grade()

void show_grade(Grade g, charx result) {
sprintf(result, "%s: %d/%d", g.name, g.pts, g.max_pts);

\

sprintf is like printf, but stores its printed output in the 1st arg

(a char*) instead of stdout (printing to terminal)
e sprintf assumes that result is long enough and will write over arbitrary memory if
we write longer

We can access fields by using the dot (.) [ex. g.name, g.pts]




Let’s look at the fields being accessed

[ sprintf(result, "%s: %d/%d", g.name, g.pts, g.max_pts); |

N/

A 20-byte char array integers

e Justlike arrays, char[ ] in Grade “decays” into a char*
o  When we pass around an array, what is passed around is a pointer (char*) not an array
e The address gets passed around
e Just like when we pass an array defined in main to another function, what
gets passed is the pointer of the array
e So therefore, g.name is a char¥*




void show_grade(Grade g, charx result) {
sprintf(result, "%s: %d/%d", g.name, g.pts, g.max_pts);

Try it out: example2 ()

In example2(),

e Call show_grade() Try to fill in the blanks!
e Print out the result
void example2() { l"”\‘h ody &
Grade g = { "Week 1 Lec 1", 1, 3 }; ca\\ 4o
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example2 () Solution

void example2() {

show_ 4tade (

Grade g = { "Week 1 Lec 1", 1, 3 };
char OQ’\'?zﬁ-t i"_(__]'
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What if we did output[32] instead?

There is a possibility that we run into an error

When we print out numbers, %d could cause more than 4 bytes of output
o 11 characters could be printed out for a 4 byte signed int
o Ex.-1000000000 (negative one billion is 11 characters)

e Ifg.ptsandg.max_pts are both 11 characters and the g.name is 20

characters long, this would be 42 characters long
o This would NOT fit in output[32]

It is best if we chose output[64]

sprintf() is related to what is printed, not what is stored
o  We have to be careful when deciding the size of our output




Questions

e Could you initialize output as a pointer instead? (What if it was written char*

output)
o Probably get a segfault
o char* output would be initialized to 8 and then when something writes to it, we would be
writing to Ox0 (NULL). This is memory we can’t modify, so this would result in a segfault
o No memory was given to it




Changing Struct Instances w/ Functions




Let’'s say we want to regrade something

void regrade(Grade to_change, int new_pts) {
to_change.pts = new_pts;

void example3() {

Grade wkl = { "Week- 1 Lab", 0, 4 };

regrade(wkl, 1);

printf("Regrading 0 to ‘1: %d/%d\n", wkl.pts, wkl.max_pts);
}

What would print is “Regrading 0 to 1: 6/4”
e [t didn’t work! Why not? (next slide)




Why didn’t regrade () work?
It didn’t work because struct instances DON’T act like arrays when used as

function arguments

struct instances are copied when passed as arguments

e This is unlike arrays
e This is more like pass-by-value and not pass-by-reference since its a copy

regrade() doesn’t work because it doesn’t actually the struct instance
only Yhe cowy changes
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Let’s fix it with really_regrade()

Try writing the parameters and body of really_regrade()

void really_regrade( ) 4

’

void example4d() {
Grade wkl = { "Week. 1 Lab", 0, 4 };

really_regrade( )

printf("Regrading @ to ‘1: %d/%d\n", wkl.pts, wkl.max_pts);
y




really_regrade() Solution
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Weird really_regrade() Solution

The body of really_regrade() could also be this line

(g is a pointer to a variable of type Grade, therefore it can more to come

be accessed at the first index of g) on the *
operator later!

We can evendo (*g).pts = new_pts; /




Arrow Operator (->)

With structs, we can use the arrow operator to access the field of a struct
through a pointer (dereferencing)
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(p->x = v is called “dereferencing assignment”; v is a value)




Questions

e Would modifying the string in the original struct modify what’s in the copy?
o Depends on if we initialized it as a char[ ] or char*
o char* would just pass the pointer to the same memory address
o char[] would copy the char array




The & Operator




& operator: How we can and can’t use it

e The & operator only works on left-hand side values (or LHS-values/L-values)
o L-values: Expressions representing or evaluating to an assignable address
o Left-hand side of the equals sign

o There’s no way to ask for the address of 3+x

Can Do
&X
&a[n]

&g .name

Cannot Do

&(3+x)
&(f())

X is a variable

ais an array or ptr

n is an index

g is a struct instance
name is a field of g

f () is a function

Kind of like when we are working
with variables

Can Do

X =V
a[n] = v
g.name = v

Cannot Do
3+ X =1vV
f() =v




Joe’s Notes (11am
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Joe’s Notes

11am

Votd regrade(Grade to_chinge; int new_5ts) {
| to-change.pts = new_pts: to-chawge| ---| 2 a_
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} Summary;
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04 Week 1 Lec 1
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Vo1 show_susmary (Susmary s) {
printf("4s Social Learning\n", s.student nase);
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i

printf("ss:\t %d/50\n", sl.nane, sl.pts, sL.max_pts);

int total =

printf(*Total: %\n", total);
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show_summary (student1);
)

[ .

a(3+\)
(D)

L ~values
LS ~values

x

o s O~ ooy or polde

15 a vertaMe

75 an index
g i o siuck insace
s is & feld e
fqis a Yn‘»\'q Jo a Shovek Instmace)
NI )

not  valid ES AT
= v

ossxa.\.\\.\( Yocations




Joe’s Notes (12:30pm
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Joe’s Notes (12:30pm
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V1 show_susmary(Susmary s) {
printf("4s Social Learning\n”, s.student nane)
forlint i = 8; 1 < NUMLSOCIALS; & += 1) 1

Grade sU
if(s1.nase reak;
 PrntiCASAL Ad/AG\I", SU.name, s1.pts, s.avepts);

social_learning|.

int total =

printf(*fotal: %\n", total);
¥

votd examples() ¢
show_sunmary (student1
)







