it 8 M 5 K A
Intelligent Computer and Applications

2026 &£ 3 A
Mar. 2026

®16% £3MH = g
Vol.16 No.3

FrbHT, tRfli. HETHEPLARARET Apache Flink 7K {7 2K 5l [ 1]
issn. 2095-2163. 24051201

H FREHL 7R HK B9 Apache Flink 7k {if £ % B§

FEF, B F7
(1 PERZHARKE EHBAFRR, G0 230088; 2 FREH (RY) FRAF, £iF 200030)

BRETT LS R, 2026,16(3) : 73-78. DOI: 10. 20169/j.

#§ . Apache Flink f&—3CH 0 3 U808 Ab #1528 DU HAR K AL SSE B B4 . #F Flink AEZR | 7K 43 28 ( Watermarks ) J&—
ASFARHLE] T T 458 FEIT 6] ( Event Time ) BY#ERE | LU 52 I8 P 5 L 1) B0, Pt SIE 030 Ak By S ELA 28 S TR B
FIVER . 1558 A0 /K A8 2k 51 WA % 300 o 14 [ %) S 3R e 10 2f g e 202 0 LR 300 38 3R Oy vk TE vk GG MU AR F 8 0 ;5 R 1)
ELARE IR RN EL P FE B sh A VR AR 26, ANWF ST 38 2 5 1 A BEHLAR MRS A | MR 40 7 01 P9 B2 B3k 25 0 0 49 AT sh 25 b 15 5 K Aol
2 A AR E T KA B AERR MR R ST R4 B SE A

X8 Apache Flink; /K7 4E; BEVLFRAR
FES5 RS TP181 XHEFRERG . A X EHE . 2095-2163(2026)03-0073-06

Apache Flink watermarks strategy based on Random Forest
QI Zhixuan'?, XU Wei'?

(1 Institute of Advanced Research, University of Science and Technology of China, Hefei 230088, China;
2 Ping An Technology ( Shenzhen), Shanghai 200030, China)

Abstract: Apache Flink is an exceptional stream processing engine, particularly adept at handling real-time data. Within the Flink
framework, Watermarks serve as a crucial mechanism to measure the progression of Event Time, addressing the issue of out—of—
order data arrivals essential for ensuring timely data processing. Traditional watermarks strategies often rely on fixed delay times to
manage out—of—order events, in which the flexibility is lacked in dynamically adjusting watermarks based on the specific arrival
patterns and disorder within the window. This study introduces a Random Forest model to dynamically set watermarks based on the
characteristics of events within the window, significantly enhancing the accuracy of watermarks and the real —time processing
capabilities of the system.
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Fig. 2 Flowchart of disorder degree calculation
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Table 3 Random Forest parameters setting
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Table 4 Test results of model performance
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Table 5 Comparison test results
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