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* memory usage vs runtime
* Size of source code or binary

* platform specifics



Hash Iries



Hash I[ries
Fast Immutable Data Structures on the JVM



Hash Iries
(Wide) Hash-Prefix Trees with Array Nodes
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class TrieNode {
int bitmap;
Object[] contentAndSubTries;
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.Q; class TrieNode {

int bitmap;

Object[] contentAndSubTries;
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abstract class TrieSet

implements java.util.Set {

TrieNode root:

int size;

—p class TrieNode {

int bitmap;

Object[] contentAndSubTries;

}
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class TrieNode {

int bitmap;

Object[] contentAndSubTries;
s
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class TrieNode {

int bitmap;

Object[] contentAndSubTries;
I3

class NodeNode extends TrieNode {
int bitmap;
TrieNode nodeAtIndex0;
TrieNode nodeAtIndexl;

L

class ElementNode extends TrieNode {
int bitmap;
Object keyAtIndex0;
TrieNode nodeAtIndex1;

}

class NodeElement extends TrieNode {
int bitmap;
TrieNode nodeAtIndex0;
Object keyAtIndexl;

L
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Exponential
Number of Specializations



Memory Overhead per Pointer (Set, 32-bit)
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Arities % of Nodes

<4 82%

<8 86%

<12 90%
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Arities Specializations

<38 o511

<12 8191
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Avoiding
Permutations



Arities Specializations

<4 15 (31)

<8 45 (511)

<12 91 (8191)
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abstract class TrieSet implements java.util.Set {
TrieNode root; int size;

interface TrieNode { ... }

class NodeNode extends TrieNode {
int bitmap;
TrieNode nodeAtIndex0;
TrieNode nodeAtIndex1;

A }
" class ElementNode extends TrieNode {
int bitmap;
Object keyAtIndexo;
TrieNode nodeAtIndex1;

}

class NodeElement extends TrieNode {
int bitmap;
TrieNode nodeAtIndex0;

v Object keyAtIndexl,;

¥

4 class ElementElement extends TrieNode {
2 4098 int bitmap;
Object keyAtIndex0;
Object keyAtIndexl;

}
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abstract class TrieSet implements java.util.Set {
TrieNode root; int size;

interface TrieNode { ... }

class NodeNode extends TrieNode {

byte posl; TrieNode nodeAtPosl;
byte pos2; TrieNode nodeAtPos2;

class NodeElement extends TrieNode {

byte posl; TrieNode nodeAtPosl;
v byte pos2; Object keyAtPos2;
5

0 4 class ElementElement extends TrieNode {

byte posl; Object keyAtPosl;
byte pos2; Object keyAtPos2;
5
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Lookup Performance (lower is better)
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Memory Usage (lower is better)
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Scala



worst hash distribution
->
good memory performance




pest hash distribution
->
worst memory performance




best hash distribution

best "2
worst memory performance




