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Laziness & Persistence
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* WEKRIE. delay/force/realized?/lazy-seq

* BB F5 (infinite sequences)

* Chunked Sequence
* Persistence
* |]: Persistent bit-partitioned vector trie

* {}: Array-mapped hash trie
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* Call by name vs Call by value

(defn do-some-magic [cheap expensive]
(1f (some-condition)
(force expensive)
cheap))

(do-some-magic
Il_tOmll
(delay (Thread/sleep 10) "jerry"))
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(take 5 (range))
Be—=ST(01:2-3 4)

(def powers-of-two (iterate (partial * 2) 1))

(take 10 powers-of-two)
:3-> (1 2 4 8 16 32 64 128 256 512)

(nth powers-of-two 11)
;5 -> 1024




ode e ——

Laziness—Chunked Seqg

(def gimme #(do (print \.) %))
(take 1 (map gimme (range 32)))

e = TR a2 =

BIRK2 1 TRV E
B cache 5 laziness It —Fh 3%




Laziness—Chunked Seqg

(def gimme #(do (print \.) %))
(def foo (map gimme (range 64)))

(take 4 foo)
e S C DR 2 0) 3 o s s G S A T e

(take 5 foo)
e 0= 1=2-3.759

(nth foo 32) ;; KRE3IZPNTENABIKRE
e = e R e
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Persistent bit-partitioned vector trie

* Persistent: PTA RARIFAEG =] I
* vector #tdH, —/NEREE—ENANEF

* trie BIZRW






https://www.cs.usfca.edu/~galles/visualization/Trie.html
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git Partitioning
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public class DigitTrie {
public static final int RADIX = 7;

// Array of objects. Can 1itself contain an array of objects.
Object[] root;

// The maximal size/length of a child node (1 if leaf node)
int rDepth; // equivalent to RADIX ** (depth - 1)

public Object lookup(int key) {
Object[] node = this.root;

// perform branching on internal nodes here

oS GTNES S1Ze: = this. rDepth; stze 31} stze: /= "RADEX)SE,
node = (Object[]) node[(key / size) % RADIX];
// If node may not exist, check if it is null here

¥

// Last element is the value we want to lookup, return it.
return nodel[key % RADIX];
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Bit Partitioning
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public class BitTrie {
PN eRsselEreSErh atks Tt BITS =5,
WEDTH=="_1" << BITS S 205 =532
MASK = WIDTH - 1; // 31, or Ox1f

// Array of objects. Can itself contain an array of objects.
Object[] root;

// BITS times (the depth of this trie minus one).
int shift;

public Object lookup(int key) {
Object[] node = this.root;

// perform branching on internal nodes here

for (int level = this.shift; level > 0; level -= BITS) {
node = (Object[]) node[(key >>> level) & MASK];
// 1If node may not exist, check if it is null here

i

// Last element 1s the value we want to lookup, return 1it.
return nodel[key & MASK];




public Object[] arrayFor(int i){
if(i >= 0 & i < cnt)
{
if(i >= tailoff())
return tail;
Node node = root;

for(int level = shift; level > 0; level —-= 5)

node = (Node) node.array[(i >>> level) & 0x01f];
return node.array;

}

throw new IndexOutOfBoundsException();

public Object nth(int i){
Object[] node = arrayFor(i);
return node[i & @x01f];



https://github.com/clojure/clojure/blob/0b73494c3c855e54b1da591eeb687f24f608f346/src/jvm/clojure/lang/PersistentVector.java%23L97-L113

BitmapIndexedNode
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LeafNode . . . . . . 15
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Bit-partitioning #Y|a]@R

* map.put(key, val)

* key BJ hash [EAAZEENEL, WRSBITT
RERPDORESTE], W{olfER?

* YIRH \ﬁNA, al{a]fRIE

bit5 indexBIXT iz & FR
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* BRIRFIEIBIN—TRRZEN:
* K TR 00)

* bitpos & index BAS

B R T7 VE

[0, 31] — [0, n)




bitpos

REbonc no>=—0F Sl men 0

* mask K YR EH index

int mask(int hash, int shift)/{
return (hash >>> shift) & 0x01f;

}

int bitpos(int hash, i1nt shift){
return 1 << mask(hash, shift);

}
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* bitmap — 1P 324IWint, AR EAEANMNBYFT
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final int index(int bit){
return Integer.bitCount(bitmap & (bit - 1));

}
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BitmaplhdexedNode#find

public IMapEntry find(int shift, int hash, Object key){
int bit = bitpos(hash, shift);
1f((bitmap & bit) == 0)

return null;
int idx = index(bit);
Object keyOrNull = array[2*idx];
Object valOrNode = array[2*idx+1];
1f (keyOrNull == null)

return ((INode) valOrNode).find(shift + 5, hash, key);
1f(Util.equiv(key, keyOrNull))

return (IMapEntry) MapEntry.create(keyOrNull, valOrNode) ;
return null;
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https://www.cs.usfca.edu/~galles/visualization/OpenHash.html
https://www.cs.usfca.edu/~galles/visualization/ClosedHash.html
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* http://hypirion.com/musings/

understanding-persistent-vector-pt-1

* http://blog.higher-order.net/2009/09/08/
understanding-clojures-persistenthashmap-

deftwice



http://hypirion.com/musings/understanding-persistent-vector-pt-1
http://hypirion.com/musings/understanding-persistent-vector-pt-1
http://blog.higher-order.net/2009/09/08/understanding-clojures-persistenthashmap-deftwice
http://blog.higher-order.net/2009/09/08/understanding-clojures-persistenthashmap-deftwice
http://blog.higher-order.net/2009/09/08/understanding-clojures-persistenthashmap-deftwice

Thank You.
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