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What is LSM Tree?

The answer is:

ﬁ =¥
The Log-Structured Merge-Tree
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LSM Model

template<typename K, typename V>
lass LSM {
V DELETED = (V) TOMBSTONE;
ty - Pair<K,V> KV _pair;
Buffer<k,Vv>* buff;
DiskRun<K,V>** runs;
BloomFilter<kK>** filters;

LSM(int buffer size, int page size, int max level, int runs per level, float FP rate=0.1)

id insert(K key, V value)
vector<Pair<K, V> > range(K key min, K key max)
void delete key(K key)
Pair<K,V> lookup(K key)
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plate<typename K>

ss BloomFilter {

int size;

vector<bool> filter;

int n_hash;

hash<K> hash funci;
hash<size t> hash func2;

Fence
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BloomFilter(int n_item, double fp rate)

1d addKey(K key)
1 contain(K key)
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plate<typename Key,type
ss Buffer{
vector<KV_pair> KV_pairs;
public

template<typename K, typename V>
5 DiskRun : Run<K, V> {
vedef Pair<K, V> KV _pair;
K* fence pointer;
string dir;

Pair<Key,Value> KV_pair;

Buffer(int capacity){
¥

}

KV_pair lookup(Key key){

}

vector<KV_pair> range(Key ki, Key k2){

}

id insert(KV_pair kv _pair){

DiskRun(int capacity, int pagesize, int level,
¥
KV_pair* lookup(K key){

¥

vector<kV_pair> rangeSearch(K key min, K key max)

id delete(KV_pair kv_pair){ }:

id merge(){
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Experiment

Lookup Latency (Different numbers of entries)

Trade-off in Size Ratio

Throughput (Different lookup ratios)

0.02
0.018
0.016 —t———"
0.014

0.012

Lookup Latency {ms)

0.01
2715 27416 217 2718 2719 2°20

Number of Entries

Bloom Filter (different FP rates)

6000

5000

4000

3000

2000

1000

01 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

=@ Filter Size - " ==@== Lookup Latency - ms ==@== Insert Latency - ms

[oes | [ms | [ ]

Latency {ms)

[ms ]

25000
20000
15000
10000

5000

0.15 9 23000
)
0.1 > 18000
w=@== update 5
0.05 latency -ED 13000
w=@== [00kup g
0 latency £ 8000
2 4 8 16 32 010203040506070809 1
Size ratio Ratio of lookups in workload
Insert Latency (Different run sizes) Lookup Latency (Different run sizes)
800
700
600
500
400
300
200
100 = e ———e
1024kb 2048kb 3072kb 4096kb 5120kb 6144kb 7168kb ! 1024kb 2048kb 3072kb 4096kb 5120kb 6144kb 7168kb




Some Thoughts (Open Questions)

e Pros and Cons: Changing the # of Fence Pointers

(e.g. per page -> per n pages)

e Binary Search or Scan, who's the winner? (Disk Run)
- Stream |/O in C++






