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long switch_eg .
ong % Thong v, tong 2y | SWitch Statement
{

long w = 1; Example

switch(x) {

case 1: .
W= y*z; m Multiple case labels
break:; " Here:5&6

case 2:
W= y/z; m Fall through cases
/* Fall Through */ = Here: 2

case 3: ..
W 4= z: m Missing cases
break; " Here: 4

case 5:

case 6:
W -= Z;
break;

default:
w = 2;

+

return w;

ructors.html) 2
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Jump Table Structure

Switch Form
switch(x) {
case val O:
Block 0
case val 1:
Block 1

case val n-1:
Block n-1

Translation (Extended C)

‘goto *JTab[Xx]; I

Jump Table

jtab:

TargO

Targl

Targ2

Targn-1

Adapted from slides by R. Bryant and D. O’Hallaron (http://csapp.cs.cmu.edu/3e/instructors.html)

TargO:

Targl:

Targ2:

Targn-1:

Jump Targets

Code Block
0

Code Block
1

Code Block
2

Code Block
n-1
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Switch Statement Example

flong switch_eg(long x, long y, long z)
{
long w = 1;
switch(x) {

}

return w;

Setup:

e Regser | sel)
switch_eg:
movq %rdx, %rcx %rdi Argument X
cmpq $6, %rdi # X:-6 wrsi Argument y
ja .L8 :
jmp *_L4(,%rdi,8) Ardx Argument z
%rax Return value
What range of values Note that w not

takes default? initialized here
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Switch Statement Example

long switch _eg(long x, long y, long z)
{

long w = 1;
switch(x) {

Jump table
} - .section .rodata
.align 8
return w; _L4?'gn
-quad .L8 #x =20
-quad L3 #x =1
. -quad LS #x =2
Setup: -quad L9 # x =3
switch eg: -.quad L8 #x =14
——9" -quad L7 #x =5
mov(q %rdx, %rcx _quad L7 #x=6
cmpq $6, %rdi # X:26
ja .L8 # Use default
Indirect ‘jmp *_L4(,%rd1,8) # goto *JTab[x]

jump
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Assembly Setup Explanation

m Table Structure

Jump table
= Each target requires 8 bytes
.section .rodata
= Base addressat .L4 _align 8
.L4:
-quad .L8 #x =0
] -quad L3 #x=1
m Jumping -quad L5 #x =2
. - -quad L9 # x =3
= Direct: ymp .L8 _quad L8 # X =4
= Jump target is denoted by label L8 'gﬁgg R XIY

" |ndirect: ymp *.L4(,%rdi1,8)
= Start of jump table: .L4

= Must scale by factor of 8 (addresses are 8 bytes)
= Fetch target from effective Address . L4 + X*8
= Onlyfor 0<X<6
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Jump Table

Jump table .
switch(x) {
.section .rodata case 1: // L3
_align 8 W = y*z;
-L4: B break;
Quad L3 # x - _case 2:  // .5
_quad L5 # x = w =y/z;
-quad L9 #x = /* Fall Through */
-quad L8 # = ———case 3: // L9
-quad L7 # x = L
-quad L7 # x = W += Z;
break;
case b5:
case 6: // _L7
W -= Z;
break;
default: // _L8
w = 2;

}
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Code Blocks (x == 1)

switch(x) { -L3:

case 1: // L3 mov(q %rsi, %Wrax #vy
W = y*z; imulq %rdx, %rax # y*z
break; ret

Repserusel)

%rdi Argument X
%rsi Argument y
%rdx Argument z
%rax Return value
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Handling Fall-Through

long w = 1;

switch(x) { case 2:

- - - w =y/z;
case 2: — goto merge;

w =vy/z;

/* Fall Through */
case 3:

w += Z;

break;
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Code Blocks (x == 2, x == 3)

-L5: # Case 2
long w = 1; movq %rsi, %rax
BN cqto
switch(x) { idivqg  %rcx # y/z
S o . jmp .L6 # goto merge
case 2: _L9: # Case 3
w = vy/z; movl $1, %heax # w =1
/* Fall Through */ )| L6 # merge:
case 3: addq %rcx, %rax # 2w += Zz
W += Z] ret
break;
} Register | Use(s)
%rsi Argument y
%rdx Argument z

%rax Return value

10
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Code Blocks (x == 5, x == 6, default)

switch(x) { L7: # Case 5,6
.- . movl $1, %eax # w =1
case 5: // .L7 subg %rdx, %rax # w -= z
case 6: // .L7 ret

W -= Z; .L8: # Default:

break; movl $2, %eax # 2
default: // .L8 ret

w = 2;

Repser sl

%rdi Argument X
%rsi Argument y
%rdx Argument z

%rax Return value
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