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0S CentOS 7.3.1611 (x86_64)

CPU Intel® Xeon® CPU E5-2660 v2 @ 2.20GHz
RAM Samsung M393B2G70QH0-YK 16GB*4
NVMe Intel SSDPEDMD800G4 DC P3700 800GB

RocksDB Version 6.13

Z="2M, RocksDB 7|

= RocksDB oA AlFsl= A=A
; M Qloll = thekst 1

< 271, S5 71, dlolE 7]
PojElS AlEshs MAel=olt) [7

B A% M= 1,000,000 7d/l 7)-% &S AAlsk]
RocksDB 452 SAsIATE A= /i 719k ¢k =17]
S A7) 168 9 | KB % AE ghe Am, ool
RocksDB €] 2 200 o7} 2] u}2ji]E] FollA] WA <} SA of 2
dE 30 i) e E s ol2f gt TeH|HES
219) gk 7Rtk F 1000 W] FAS 2ol gk dlo]
Bl Agson, dolE AYANE ARHOR WA
7171 18] LSMHtree 2] 715 71323ke] 1/64 w2 548190
t}.

WA, SA ol 435 3Hh|EE0] RocksDB -‘4 71 3
SAIER] HlolE Ag] £eeh A7 ARl T FFE F
Alell ®7] 98, & ATFAE F 4 7HA ***”—?ﬂ Write
Amplification Factor (WAF), Z1Z1%l dlo]g] =7](SA), 2] &
(RATE), Ag] AZKTIME)s ©]-&3dte] dteju|eel] wh
RocksDB A5 H3}2 41319 t}) WAF 2 WA 9] H]&-S 1}
Bl A ERA 2B 7S dolee] o)
tlo]E] Ho]zel] 22X Hloly o] &S YERATE WAF
Arka e 22yt £k

Bytes written to Storage

WAF = 2
Bytes written to Database @

AL Hlele] 1 4 LMTe o S0 7

9 elojele] 2712 ejulgth WAF sk ), ek
aﬂ Fo Qejo] AFAoR tleleulo)z0] A4l
HlolE] & AREAP} 712l el el ot Ak njebA,
SA 5 437) Sl a4 dole) okt Al dely
oFe] W&, LSM-Tree o] HEH 02 7)=3 Hlo]e] 217]
= FASHE o] vlgkdal). dole Ae] %t RocksDB
7} BE HolEE dolElol o] Aol Hisng o
wlain, lole] 7128 Aldtels ARE FRE77A 2
Qi AR A7) A7oR EAEIT)

i Zsjelch, W el ~me)

j=4 THa a2

*é%% | Po}7l Hoﬂ M}U =S FEsEsien, dlolE
1,000 715 82 = T do]E e} Aol = -3ato] *l~9~
slSith AlgdlolEel tisle] WAF ool digh A4 A5
0.663, SA AAATE 0747, RATE = 0712, 12]3L TIME &
0.697 = gRI=|o] gs5o] & Hlrhar e 5= Sl &
w8 WY EHAEE AlSGEiA gty 7o E Aol &

=l =
2 /G s"
S Vi
T ﬁ;:.m 3 -
(3 - S < P
g _of 5 - :
=, arey. * ‘;X':.
A% . R~2=0.663 b/, « R~2=0.747
WAF (True) " SA(true)
"""" =7 %
- 2 e, e
= - % S a4
S . g0t ® S
< v &
© > . = .
@ - k.'._ w o e
5« R A =, 23t
& 1 P 2B = .
w oLl g - S M
=3 ® D | e o
p=3 | oe, § | ',.“,
& R™2 = 0.712 _g,__:'? . R™2 = 0.697
T RATE (True) ”Iogscaletyl-TlME (frue)

(¥ 3)RocksDB A5 AxH dF H=

min_level_to_compress

compression_type ]
thread

level0_slowdown_writes_trigger
write_buffer_size

compression_ratio
target_file_size_base

batch_size
max_bytes_for_level_base
block_size
level0_stop_writes_trigger
max_background_compactions
max_write_buffer number
compaction_pri
max_background_flushes
cache_numshardbits
cache_high_pri_pool_ratio
table_cache_numshardbits
max_bytes_for_level_multiplier
levelQ_file_num_compaction_trigger
max_write_buffer_number_to_maintain
verify_checksum
cache_index_and_filter_blocks
mmap_read
pin_lO_filter_and_index_blocks_in_cache
disable_wal

mmap_write

target file_size_multiplier

os s o N
Feature importance
(nomralized MDI)

(2" 4 AYFEF T 7] getuy 7)ol =

€tk

42. T2lA[E 7= 24

9% 4 = AYREReT e seg sleng
wAsE Ayjolr), Ayfel] 25 min level to compress 2] 7|
oAw=rt 7 2 Ao gelHlon, I v AHHu=
compression_type, thread, level0_slowdown writes_trigger,
write_buffer size, compression ratio 5°] & 8.3+ 2 o= LERE
t}. Min level to_compress i= RocksDB 7} 3|3 s}2jv]e] gk}
FAe AFRE HS TANES AP o Aelo)
HET 92 AlSES el A8EA] Gtk 71 -1

-71 -



2020 =2clel FA|sts

=27 ®M27A ®|23 (2020, 11)

(a)

2500 p value 4.84e-31

2000

E'TTTILILE:

min Ievel to compress

200 p value 8.53e-68

Lttda

bzip2

RATE

w
8

none snappy zlib
tompressmn _type

(c) (d)

00 p-value=0.741 2500 p-value=0.954
175 o °
o

150 2000
w
< 125 < 1500
= 100 vl
1000
s I

25
False True
mmap_write

(L9 5) 49 Hakel FebvlE Bl

2 BE A4 4E5S 3H Compression type < 418
g A5 dagsEs 7]'?47]”% 7] 4aLE]E-2 snappy ©]aL
o] none, zlib, bzip2, 14 5= F‘hﬂ' = It} Thread = &

de WEs T 2= 94 Nre HERaL 78 1
T} Level0 slowdown writes trigger < RocksDB 9] 2A7] &=
E A7l Lo o 3 Jigeln Z1EERS 20 ofth
Write buffer size & ¢+ % RocksDB 2] memtable ©l|A] H
@ @ HlolE "o]_]_ 71332 64MB ©|t}. Compression ratio
= ol ‘ﬁ%o]cq 71EES 05 otk AAE,
compression_type <= 2] ATEHAA RocksDB A5 <
el AEHA o= AT AL = T8 FEprE ol (8]

% 58 19 49 gEE 7] s Ve FHAe,
HalRloll A 242} 2 704 s EE AdElete] RS
sgsL Azjelt). 19 @< ()= A9 slehlEel st
+ min level to compress 2} compress type ol = SA, RATE
o] AsatolE HoFEr) Z47e] Asatels RS F
3 SAIF o2 3P pvalue 7} 212} 4.84e-31, 8.53e-68 =
ol 005 Rt} X Zol min level to compress 2
compress_type °l T} A5l 7F A UERES 13T
a8 ¢ 2" @= He FebrEd ads
mmap_write, target _file size multiplier © W WAF 9} SA 2] A
SAOlE AR Adolt)y. HA4e] shetr|E Aol G, p-
value 7} 242} 0741, 0954 2 F-o|FFH T 2 1S Hols
3L lo] 5 B = RocksDB Asell A #HofehA] o
= Ao FRIFITE A=, min_level to compress Fkoll )
2 HAa¥ SA oF Ul SA & v|asels w, 7M7) 8215,
1328 = 61.7%2] “dsFo]7F LEFRE S, compression_type ]
ujebA = H RATE 7} 324 36.57 olA Z o 80.16 74+1¢] 24
S Ko RocksDB HA{slol| 354 a3k 210 =efHth

1 2
target_file_size_multiplier

oleh= thxA o Hake] Her|E o] S Fsl= mmap_write
9} target file size multiplier o] THE+ WAF, SA ] Ht} 4~ 2

A= HaEE oEl 47 377%, 051%02 2RlEo
RocksDB A5 3o Ae] #aAo] ¢l Aoz vehdt)
5. 42

& =20l 45= RocksDB €] 200 o17H9] sfehn|g] Sl
RocksDB 2] 5-2/°54391 WA, SA ° ¥ dhiE 30
7H§ Ask3lan, Z4zte] st E o] WA, SA ol 5= 9%

2 WY TAZES B Bl FO M B
JJrE‘rUlEi% threa¢
level0 _slowdown writes_trigger, write buffer size, compression ratio
E A9t BARAS B3 A] gleluESo] wA 2
SA 5ol LA Helahs Ao WL, 89l JJrE}UlEic
o Bge e Aoz Atk teh, A F
THHES] ke A43] HdEshd RocksDB o s =
A A A Aoz 7diH, toprh AE v}
HEE2 LSM-Tree & AF8-8h= KL= tlo]E{H|o] 2ol A}
5= ASel7lel v deoleuo]s AlARlME Fas)
Al 28 & Btk 3L ApdE sRpHE #H4s)
WA Bl SA £ YEowd gl A% Hupo]zo] &
e B—l FHEE BAE gsistel AAH ug
Ao 7t

¢ AT APEE seEEe] AEHOE A7
317} 7}—3 =5, 435} dargls 719k RocksDB A&
A gA| 28 A3 S sharx) sl

min_level to compress, compression type,

Acknowledgments
o] =E-S 2020 Wi AR AR EAT) ] A
o2 ARFA7|EH ] X QATP-2017-0-00477,(SW 2<E}
) oT 348S 23k ads ZeA wEey ~Egx] 7Rk
o= g] ¥4l DBMS by} ZEWERS] AnlEA|
E] SARIASAAFE 6] Al Whot el E A5l

ZnEs

[1] Mei, Fei, et al. "LSM-tree managed storage for large-scale key-value store."
IEEE Transactions on Parallel and Distributed Systems 302 (2018): 400414.

[2] https:/rocksdb.org/

[3] O'Neil, Patrick, et al. "The logstructured mergetree (LSM-tree)." Acta
Informatica 334 (1996): 351-385.

[4] Hu, Xiao-Yiy, et al. "Write amplification analysis in flash-based solid state
drives." Proceedings of SYSTOR 2009: The Istaeli Experimental Systems
Conference. 2009.

[5] Breiman, Leo. "Random forests." Machine leaming 45.1, pp. 5-32,2001

[6] Howell, David, Statistical Methods for Psychology, Duxbury, Pacific Grove,
CA,2002

[7] https/github.com/facebook/ocksdbwikiBenchmarking-tools

[8] Dong, Siying, et al. "Optimizing Space Amplification in RocksDB." CIDR.
Vol.3.2017.

-72-





