CSE378 - Lecture 4

= Announcements ~
—HW1 out

= Today:

— Finish-up control-flow
< ifthen
 loops
+ case/switch

— Array Indexing vs. Pointers
+ In particular pointer arithmetic
+ String representation
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Control-flow Example

= vl.\te_t’s write a program to count how many bits are setin a 32-bit word.
gt Soxllsur

text
main;

if {bit = li $20, 0x1234 ##input=0x1234
: li $10,0 #Hint count=0; =
li $t1,0 # for (inti=0

}
input= input>> 1:

3 . i -

v —or' main_loop:
I i e i Y Y $t1,32, main_exit  ## exitloop ifi>=32
( J —_—

11 s]

& ———andi $2,$20, 1 ## bit = input & 1
o o o ] —beq $12, $0, main_skip ## skip if bit==0
o 9o o ia; addi $10, §10, 1 ## count ++
main_skip:
(‘srl $20,$20,1 ## input = input>> 1
add { $t1,811,1 B i+
wd® 5 o (D '

j main_loop

main_exit
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Translating an if-then-else statements

= Ifthere is an else clause, it is the target of the conditional branch
— And the then clause needs a jump over the else clause
¥ the magnitude of v0 by one

bge §v0, $0, E
—>sub $vo, §vo, 1 Ul

3 L
gadd §v0, $v0, 1 else

L: move §vi, $v0
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Case/Switch Statement

= Many high-level languages support multi-way branches, e.g.

switeh (two_bits) {

case 0:
case 2: ‘count ++; 5 i
case 3 count += 2; break

= We could just translate the code to if, thens, and elses:

if ((two_bits == 1) || (two_bits == 2)) |
count ++

} else if (two_bits == 3) {
count += 2

)

= This isnt very efficient if there are many, many cases.

Case/Switch Statement

switeh (two_bits) {

case 0 break; TO
T4 = casel /* fall through */
43— case 2: count ++; break;
3 count += 2; break

—p case
it ¥

= Alternatively, we can:
1. Create an array of jump targets
2. Lme variable two_bits
3. Jump to that address using the jump register, or jr, instruction
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Representing strings

= A C-style string is represented by an array of bytes.
— Elements are one-byte ASCII codes for each character.

— A 0 value marks the end of the array. ) Vovichl Luf“-
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Null-terminated Strings

For example, “Harry Potter” can be stored as a 13-byte aray.

=[] o7 [t 2 Jao Jrt1] o] tte[1o1]114] 0 ]
H a r r y ) P o t t e r

— This is called a null-terminated string
L —

= Computing string length
— We'll look at two ways.

Since strings can vary in length, we put a 0, or null, atthe end of the string.

What does this C code do?

s-
cwr +S;

DS 15 < ponter

int foo(char *s) { pall
— intL=0;
while (*s++) {
) L st
w ; -

—return L;

o }
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Array Indexing Implementation of strlen

int strlen(char *string) {

intlen=0; ¢ 'E'l - e

while (string[len] I= 0) £ = 4
len ++; SL‘B 7 o V/'*'v!
ency =

3 —-!-l,———bfj—‘l'é'('iﬂf)‘
return len; T
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s'l'ri\u_:’ le'k = 2(sVAwe len)

What is a Pointer?

= Apointeris an address.

Twe pointers that point to the same thing hold the same address

= Dereferencing a pointerMs A
In C, a pointer has a type; the type tells us what kind of load to do

—Use load byte (Ib) for char * & ((qu ): 26
—Use load half (Ih) for short ™
—Use load word (Iw) for int *
—Use load single precision floating point (l.s) for float *
= Pointer arithmetic is often used with pointers to arrays
— Incrementing a pointer (i.e., ++) makes it point to the next element
— The amount added to the point depends on the type of pointer
+ pointer = pointer + sizeof(pointer’s type)
» 1 for char*, 4 forint *, 4 for float *, 8 for double *
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Pointers & Pointer Arithmetic

Many programmers have a vague understanding of pointers
— Looking at assembly code is useful for their comprehension.

+ (Butif you have an aggressive optimizing compiler, you may see
the same assembly code for both versions!)

int strlen(char *string) { int strlen(char *string) {
int len = 0; int len = 0;
while (string[len] != 0) { while (*string 1= 0) {

len ++; string ++;
3 len ++;
return len; 3
3 return len;
3

‘S‘l(inslha') = 3l 5L¢iv, 4%)

What is really going on here...

int strlen(char *string) {
intlen =0;

while (*string = 0) {

string ++;
len ++;

return len;




Pointers Summary

= Pointers are just addressesl!!

— “Pointees” are locations in memory
= Pointer arithmetic updates the address held by the pointer
— “string ++” points to the next elementin an array
— Pointers are typed so address is incremented by sizeof(pointee)
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