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1. Some more assembly examples

2. Work on past exam questions

3. Jmp Tables.

4. Only 16 lectures left. We'll close 
out with C
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Draw the stack 
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Notice that the 
top section of 
the register is 
preserved. 

32 BITS
OR 

BELOW
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What must be passed to the Escape Room so that 
it returns true. Assume that we can supply an 
integer as input. 

ESCAPE ROOM FUN
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What must be passed to the Escape Room so that 
it returns true

ESCAPE ROOM FUN

First param > 2 or == 1 
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SWITCH STATEMENT AND JUMP TABLES
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Fall through cases

– Here: 2

Multiple case labels

– Here: 5 & 6

Missing cases

– Here: 4

SWITCH 
STATEMENT

long switch_eg(long x, long y, long z){

    long w = 1;

    switch(x) {

    case 1:

        w = y*z;

        break;

    case 2:

        w = y/z;

        /* Fall Through */

    case 3:

        w += z;

        break;

    case 5:

    case 6:

        w -= z;

        break;

    default:

        w = 2;

    }

    return w;

}



24

Code Block
0

Targ0:

Code Block
1

Targ1:

Code Block
2

Targ2:

Targ0

Targ1

Targ2

Targn-1

•

•

•

jtab:switch(x) {

  case val_0:

    Block 0
  case val_1:

    Block 1
    • • •

  case val_n-1:

    Block n–1
}

Switch Form Jump Table

Jump Targets

Code Block
n–1

Targn-1:
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Setup:

long switch_eg(long x, long y, long z)

{

    long w = 1;

    switch(x) {

      . . .

    }

    return w;

}

switch_eg:

--SNIP--

cmpq $6, %rdi   # x:6

ja .L8

jmp *.L4(,%rdi,8)

What range of values 
takes default?

Note that w not 
initialized here

Register Use(s)

%rdi Argument x

%rsi Argument y

%rdx Argument z

%rax Return value
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long switch_eg(long x, long y, long z)

{

    long w = 1;

    switch(x) {

      . . .

    }

    return w;

}

Indirect 
jump

Jump table
.section .rodata

 .align 8

.L4:

 .quad .L8 # x = 0

 .quad .L3 # x = 1

 .quad .L5 # x = 2

 .quad .L9 # x = 3

 .quad .L8 # x = 4

 .quad .L7 # x = 5

 .quad .L7 # x = 6

Setup:

switch_eg:

movq %rdx, %rcx

cmpq $6, %rdi      # x:6

ja .L8           # Use default

jmp *.L4(,%rdi,8) # goto *JTab[x]
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• Table Structure

– Each target requires 8 bytes

– Base address at .L4

• Jumping

– Direct: jmp .L8

– Jump target is denoted by label .L8

– Indirect: jmp *.L4(,%rdi,8)

– Start of jump table: .L4

Jump table

.section .rodata

 .align 8

.L4:

 .quad .L8 # x = 0

 .quad .L3 # x = 1

 .quad .L5 # x = 2

 .quad .L9 # x = 3

 .quad .L8 # x = 4

 .quad .L7 # x = 5

 .quad .L7 # x = 6
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.section .rodata

 .align 8

.L4:

 .quad .L8 # x = 0

 .quad .L3 # x = 1

 .quad .L5 # x = 2

 .quad .L9 # x = 3

 .quad .L8 # x = 4

 .quad .L7 # x = 5

 .quad .L7 # x = 6

Jump table
switch(x) {

    case 1:      // .L3

        w = y*z;

        break;

    case 2:      // .L5

        w = y/z;

        /* Fall Through */

    case 3:      // .L9

        w += z;

        break;

    case 5:

    case 6:      // .L7

        w -= z;

        break;

    default:     // .L8

        w = 2;

    }
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.L3:

movq %rsi, %rax # y

imulq %rdx, %rax # y*z

ret

switch(x) {

  case 1:   // .L3

        w = y*z;

        break;

   . . .

}

Register Use(s)

%rdi Argument x

%rsi Argument y

%rdx Argument z

%rax Return value
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long w = 1;

 . . .

    switch(x) {

 . . . 

    case 2:

        w = y/z;

        /* Fall Through */

    case 3:

        w += z;

        break;

 . . .

    }

case 3:

        w = 1;

   

case 2:

        w = y/z;

        goto merge;

merge:

        w += z;



31

.L5:                  # Case 2

movq %rsi, %rax

cqto

idivq %rcx #  y/z

jmp .L6        #  goto merge

.L9:                  # Case 3

movl $1, %eax #  w = 1

.L6:                  # merge:

addq %rcx, %rax #  w += z

ret

long w = 1;

 . . .

    switch(x) {

 . . . 

    case 2:

        w = y/z;

        /* Fall Through */

    case 3:

        w += z;

        break;

 . . .

    } Register Use(s)

%rdi Argument x

%rsi Argument y

%rdx Argument z

%rax Return value
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.L7:               # Case 5,6

movl $1, %eax #  w = 1

subq %rdx, %rax #  w -= z

ret

.L8:               # Default:

movl $2, %eax #  2

ret

switch(x) {

    . . .

    case 5:  // .L7

    case 6:  // .L7

        w -= z;

        break;

    default: // .L8

        w = 2; 

} Register Use(s)

%rdi Argument x

%rsi Argument y

%rdx Argument z

%rax Return value
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TECH GIANTS MOVING TO OPEN SOURCE
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FUN DISCUSSION ON THE FUTURE OF OPEN 
SOURCE, COPYRIGHTS AND PATENTS

Should companies be able to patent ISA, our architecture

1. Apple M1 (protected architecture)

2. Intel x86 (protected architecture)

3. Arm (Company based on licensing an architecture to other companies like Qualcomm)

4. Risc-v (Research group at Berkley Open source architecture)
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A CASE FOR THE VALUE OF UNIVERSITIES

AND THEIR CONTRIBUTION TO THE TECH STACK

Processor Risc-v University of California, Berkeley  

Compiler Llvm/clang University of Illinois at Urbana–Champaign

OpenBSDOperating 
Systems

Apple's macOS and iOS, which derived from 

the Open BSD which was forked from NetBSD 

Developed at Berkeley

What will you add to the tech stack?

https://en.wikipedia.org/wiki/University_of_California,_Berkeley
https://en.wikipedia.org/wiki/University_of_Illinois_at_Urbana%E2%80%93Champaign
https://en.wikipedia.org/wiki/Apple_Inc.
https://en.wikipedia.org/wiki/MacOS
https://en.wikipedia.org/wiki/IOS
https://en.wikipedia.org/wiki/NetBSD
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