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The Log-Structured Merge-Tree (LSM-Tree) 1996
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N : number of entries

Implementation: Vector

dynamic
static
@ great for insert-heavy w/I insert cost: O(1)
@ no extra space needed space complexity: O(NV)
@ expensive point queries point query cost: O(N)
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N : number of entries

M : meta data Implementation: Skip-list

@ great for mixed w/1 insert cost: O(log V)

@ some extra space needed space complexity: O(N + M)
@ good for point queries point query cost: O(log N)
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N : number of entries

Mimendaa - Implementation: Hash Hybrids

prefix
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linked-list

@ great for mixed w/I

¢ more meta space needed
@ good for point queries

0
1
2
3

bucket

count (H) insert cost: O(log N/H)

space complexity: O(N + M)
point query cost: O(log N/H)

(o
0010 110010 110 . :\\‘\i‘l‘;’;lf;” .
ga1 "ii1g01 i1l 1100 $§\BRANDEIS%%
101 101 3 g 2 § é <
% %01 112 0100 c\= §:
110 $¢4an§ 2
- 1
wn

st UNIVERSITY




ExXperiments

192 GB RAM
| 240 GB SSD
=< Ubuntu 20.04 LTS

1, g Wi <
10100100 010; QA W
1 1 1 oA $§\}3 DEIS”%J%
w8 2 CEpE
BiEaF | SBMNSE
LS INN

&= UNIVERSITY

' 2 Intel Gold 6126 vCPUs

o=t

sizeratio 4
buffer size 16MB
page size 4KB
entry size 64B

- key size 10

RocksDB v9.0.0



ExXperiments

vector dynamic

——) 2 Intel Gold 6126 vCPUs hash skip-list
Y || 192 GBRAM vector static | | |
=——) 240 GBSSD . hash linked-list
= Ubuntu 20.04 LTS Skip-list |
RocksDB v9.0.0 é}@
| insert with

size ratio 4 point queries

)i " buffer size 16MB insert only L. _
— page size 4KB | insert with |
1= &) entrysize 64B | range queries

key size 10

o
0010 110 . IRULY . .
1 10100100 10001010 s, ,\\\\\\\“"”///h, &
n s ' AN DEIS%‘%‘
niE 2| -
29 30 e bl N >y
s IS INN

& UNIVERSITY

19]JN(

SOLIOW  peoPIoMm



Evaluation

vector is 10x faster than - 120K inserts
skip-list for an insert only w/l 6 mean [N P99 P100
10° R
2> 10% <
5
= 1073
g 110x
1025
1ot L . N
 vector vector | skip-list
. dynamic ~ static

memory bHuffer

insert only

TRUTH [ )
2N

) )

Z =

c I~

2. Z, N2,
IS INNS

st UNIVERSITY




Evaluation

vector is 10x faster than
skip-list for an insert only w/l
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vector is 10x faster than
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vector is 10x faster than
skip-list for an insert only w/l

vector is worst choice for w/ls
with point queries

hash buffers are 2-3x faster
than skip-list for point queries
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Future Work

Ko

explore other finding best switching
implementations buffer buffer

tree, trie, heap using machine learning on the fly when w/I changes
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