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Enterprise—grade Elasticsearch Platform Research Based on Cloud—Native
Architecture
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Abstract: In order to solve the problems of Elasticsearch in enterprise—level application scenarios, such as low utilization and O&M efficien-
cy, data persistence of containers and diversity of resource requirements, an enterprise—grade and cloud—native Elasticsearch platform is built
based on Ceph and Kubernetes. The architectural high availability, data persistence, containerized deployment and standardized resource de-
livery of the Elasticsearch platform are designed crucially. The advantages of the architecture are qualitatively analyzed and the performance is
quantitatively tested with the traditional deployment architecture. The experimental results show that the platform has obvious advantages in ar-
chitecture design, good performance, good O&M and economic benefits in enterprise—level applications.
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Fig. 1 High availability architecture of Easticsearch container platform based on Ceph and Kubernetes
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YERGE JDK S H e it B B A A

Table 2 Test data set information of Ggeonames
2 GeonamesiIREEERFE R

3 43 5 FH Geonames M Hutp_logs M 2k %X 4 £
(Track) , B4 415 B 113 2 Frs , {8 FH append—no—conflicts
I3 SR g, T Geonames £ 41 £E I 11 €0 45 index—stats |
node—stats . default , term | phrase . scroll 4510 4~ e I AT
%5 (Task) , Http_logs B o 22 3 0 45 default . term . range .
scroll 4 6 M IRAT: 55
Table 3 Comparison of performance test results under three different

deployment architectures in the Geonames dataset

#3 GeonamesHIFEE T IF AR IBE R MERENIXE RILE

R R BB
WEHL BB AL
WA 55 P S £ T e L

Track JEAR BN fift PR A5 /N BSEE
Geonames 252 MB 3.3CB 11396 505
Hitp_logs 1.2 GB 31GB 247 249 096

Eadlin s 99.99 46.17 97.87 -2.12 51.70
FERFEFE] 19.25  905.07 27129 252.04  -633.78

Frnt it 81.52 61.03 61.11 -20.41 0.08
JERFEFE] 237117 17 101.30 7 620.64 5249.47 -9 480.70

index—stats

node-stats

HikhE 5004 4992 4989 -0.15 -0.03
default ‘
FEMFIFE] 6540  17.92  20.09  -45.30 2.18
Fikf 199.93  199.87  199.96  0.03 0.09
term
JERFEFE 7.56 13.03 14.44 6.88 1.41
ki 199.89  187.11  199.25  -0.64 12.14
phrase .
FERFAE 39.82 322.82  28.79  -11.03  -294.03
country_agg_ TritiE 98.04 96.95 95.96 -2.08 -0.99

cached FERFIE] 6498 21.83 1206  -52.92 -9.77
Frokf 2506 25.02  25.05 -0.01 0.03

scroll

FEMFFA]  393.89  847.98  466.77  72.88  -381.21

Iy 1.13 0.85 0.88 -0.25 0.03

large_terms ‘

FEMRFRFTE] 114 823 202005 192179 77356 -9 826

large_fil- itk 1.13 0.85 0.88 -0.25 0.03
tered_terms  FENFHS[E] 116364 203191 190950 74586  —12241

large_prohib- Frit i 1.15 0.85 0.88 -0.27 0.03
ited_terms  FEMFMFE] 112215 201896 191810 79595  -10086

SR R B N 3 K 4 Fios , Hoh vt i R F
PIME (Mean Throughput) , 51137 A ops/s, $iE B B [6] 2k 58 A%
100% M 32 17) & 1) 4E B (100th percentile latency ) , B0V i
ms,

AE T HEAT 3 BN [ 70 2 A R A P RE I LA R T
BT, LA A AL SRR T B P RE I 045 2R O B, 2R AT
—ACARFE V-S4 A e K S I R L 2 RS A, an &
6— K9 JR .

PAFP R B T (I S B 4 R 4 R W, ES SEREAE AT it
i GBORH G ) FIAE I 7 8T GRS/ INVBRG ) ) 3R 30, 25 A AL 2R
3k 0L T R SULAC AR A, 7 55 T BRAILAE A , A0 AT 55
TS A SR Y SE I R IEEL 2O T BALAEA .

PRI, Al R0 T o, 7 ) BRI AR A 7 e Al 28
R EAMRIT R BN ) B e M i SR B Y
I 5t T BEAL Y S A28, mT LASRIBOIY 55 45 5 75
SRAMERE R, AN I Z AR TE T ] RE 23 3 Al — 7 HY B IR TR 2%
Az 2 AN, X T AR 22 iR/ N A SR 5, Wik
A S SRR ) 7 B A , BE R PRl 12 b 55 2 IR
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Table 4 Comparison of performance test results under three different
deployment architectures in the Http_logs dataset
4 Http_logs BIRE T 3T AR IME LM TN RILE

B P A
YL B AL
LT 5 R4S 47 T L e
HFokE 302282 168369 233317 -68 965 64 948

index—append N
FERFIE] 3 444.76 4 529.81 4 883.83 1439.07  354.02

il 8.01 8.01 8.01 0 0
default R
FEMFIFE] 1029 25.63  13.60 3.31 -12.03
Fiki 5003 46.68 4967  -0.36 2.99
term
FERFIE] 1515 2647 1248 -2.68 -13.99
ki 1.51 1.51 1.51 0 0
range N
GEWFIFE] 4551 137.96 9597  50.46 -41.99
Fikht 0.20 0.19 0.20 0 0.01

hourly_ag
OISR Embnbfl 3832 6436 2671 ~11.60  —37.64

it 25.09  25.03  25.06 -0.03 0.03

ol JERTETE] 809.77 1428.64 41549 -394.28 -1013.15
Mean Throughput (Geonames)
14
| o i
0.8
0.6
0.4
0 2 4 6 8 10

—o— L e A EL

Fig. 6 Comparison of performance results of average throughput un-
der different deployment architectures in Geonames dataset
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Fig.7 Comparison of performance results of total delay under differ-
ent deployment architectures in Geonames dataset

E7 AEEBEZRET Geonames HiEE NN ST HERELE RILE

3R, SCRETE B¢ Y5 ) S 01z 4k J AR 7 T 38 B o A 46 2% v
F .

3 4iE

A SC AR T T Ceph 55 Kubernetes 1) 4>\l 2% Elastic-
search 25 a6 °F- 5 SR ZLHE | DK ES &5 s AL Aefi 51k

Mean Throughput ( Http_logs )
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Fig. 8 Comparison of performance results of average throughput un-
der different deployment architectures in Http_logs dataset

El8 REIEBEZRMT Hitp_logs HIEENIX FHFIMEHRELERILE

100th Percentile Latency ( Hitp_logs )

25 x~

1 ] o 2 o B
05 \-r/

0 1 2 3 4 5 6 7
—— B Bl A A R AL

Fig. 9 Comparison of performance results of total delay under differ-
ent deployment architectures in Http_logs dataset
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