Princeton University
COS 217: Introduction to Programming Systems
The BigInt add Function

enum {MAX DIGITS = 32768}; /* Arbitrary */

struct BigInt
{

long lLength;

unsigned long aulDigits[MAX DIGITS];
i

int BigInt add(BigInt T oAddendl, BigInt T oAddend2, BigInt T oSum)
{

unsigned long ulCarry;

unsigned long ulSum;

long lIndex;

long 1lSumLength;
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Your addresses

. . may differ
The BigInt add Function: Memory Map: Normal Pattern
Reglsters 0000ffffbe520010 o 0000000000000001 oSum->1Length
0000f£ffbe520048 | 0000000000000015 oSum->aulDigits[0]
SP | O00Offffffffefdo 0000000000000000 oSum->aulDigits[1]
0000000000000000 oSum->aulDigits[2]
0000ffffbe4d0010| 0000000000000001 oAddend2->1Length
0000000000000022 oAddend2->aulDigits[0]
r 0000000000000000 oAddend2->aulDigits[1]
0000ffffffffefd0 [ 2?222?222222222227
00ffffbed4d0028 0000000000000000 oAddend2->aulDigits[2]
0000Fffffffffefds | 2222222222222222
0000ffffffffefed | 2222222222222222 /
0000fffFffffefed | 2222222222222222
0000FfFEFfffeff0 | 2222222222222222
0000f£ffbe570 0000000000000001 oAddendl->1Length
0000fffFEFffeffs | 0000£££fbe520010
000££££be570018 | 0000000000000037 Addendl->aulDigits [0
0000fFfEEEFFE000 | 0000ff£fbedd0010 L —] ofddendl->aulbigits (0]
/ 0000f£££be570020 | 0000000000000000 oAddendl->aulDigits[1]
0000FffFEEFEFF008 | 0000ffffbe570010
0000£££f£fbe570028 0000000000000000 oAddendl->aulDigits[2]
Stack
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The BigInt add Function: Code: Normal Pattern

Example Code: Access oAddend2->aulDigits[2]

Using register addressing:

mov

add

ldr

add

mov

1sl

add

1ldr

x0,

x0,

x0,

x0,

x1,

x1,

x0,

x0,

sp
x0,
[x0]
x0,
2
x1,
x0,

[x0]

48

8

3

x1

//
//
/7
//
//
//
//
//
//
//
//
//
//
//
//
//
//

X0
X0
X0
X0
X0
X0
X0
X0
X1
X1
X1
X1
X0
X0
X0
X0
X0

contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains
contains

0000ffffffffefdl0 (hex)

the addr of the top of stack
OO0OO0fffff££££000

&oAddend?2

0000£££fbed4d0010 (hex)
oAddend?2
0000f££fbedd0018 (hex)
oAddend2->aulDigits
0000000000000002 (hex)

the index
0000000000000010 (hex)

a byte offset
0000f££fbedd0028 (hex)
oAddend2->aulDigits + 2
0000000000000000 (hex)

* (0oAddend2->aulDigits + 2)
oAddend2->aulDigits[2]

Using scaled register offset addressing:

// X0 contains 0000ffffbed4d0010 (hex)
// X0 contains oAddend2

// X0 contains 0000ffffbedd0018 (hex)
// X0 contains oAddend2->aulDigits

// x1 contains 0000000000000002 (hex)
// x1 contains the index

// X0 contains 0000000000000000 (hex)
// X0 contains oAddend2->auiDigits[2]

ldr

add

mov

1ldr

x0,

x0,

x1,

x0,

[sp,
x0,
2

[x0,

Page 3 of 5

48]

8

x1,

1sl 3]



Princeton University
COS 217: Introduction to Programming Systems

Your addresses

. - - may differ
The BigInt add Function: Memory Map: Optimized Pattern
Reglsters w—y 0000000000000001 oSum->1Length
— 0000££££be520018 | 0000000000000015 oSum->aulDigits[0]

X21 0000ffffbe520010 M 0000ffffbe520020 0000000000000000 oSum->aulDigits[1]
0000££££be520028 | 0000000000000000 oSum->aulDigits[2]

X20 0000£££fbedd0010 \Q%

X19 | 0000ffffbe570010 oAddendl \
0000ffffbe4d001 0000000000000001 oAddend2->1Length
0000£££ffbed4d0018 0000000000000022 oAddend2->aulDigits[0]
0000££££bedd0020 | 0000000000000000 oAddend2->aulDigits[1]
0000££££bedd0028 | 0000000000000000 oAddend2->aulDigits[2]
0000££££be570010 ™ 0000000000000001 oAddendl->1Length
0000£££fbe570018 0000000000000037 oAddendl->aulDigits[0]
0000££££be570020 | 0000000000000000 oAddendl->aulDigits[1]
0000££££be570028 | 0000000000000000 oAddendl->aulDigits[2]
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The BigInt add Function: Code: Optimized Pattern

Example Code: Access oAddend2->aulDigits[2]

Using register addressing:
contains 0000ffffbed4d0010 (hex)
contains oAddend?2

contains 0000ffffbed4d0018 (hex)
contains oAddend2->aulDigits
contains 0000000000000002 (hex)
contains the index

contains 0000000000000010 (hex)
contains a byte offset

contains 0000ffffbed4dd0028 (hex)
contains oAddend2->aulDigits + 2
contains 0000000000000000 (hex)
contains * (oAddend2->aulDigits + 2)
contains oAddend2->aulDigits([2]

Using scaled register offset addressing:

mov x0, x20
add x0, x0, 8
mov x1, 2

1sl x1, x1, 3
add x0, x0, x1

ldr x0, [x0]

mov x0, x20
add x0, x0, 8
mov x1, 2

ldr x0, [x0, x1,
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//
//
//
//
/7
//
//
//
//
//
//
//
//

X0
X0
X0
X0
X1
X1
X1
X1
X0
X0
X0
X0
X0

1sl 3]

//
//
//
//
//
//
//
//
//

X0
X0
X0
X0
X1
X1
X0
X0
X0

contains 0000ffffbed4d0010 (hex)
contains oAddend?2

contains 0000ffffbed4d0018 (hex)
contains oAddend2->aulDigits
contains 0000000000000002 (hex)
contains the index

contains 0000000000000000 (hex)
contains * (oAddend2->aulDigits + 2)
contains oAddend2->aulDigits[2]
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