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OpenPerf: Benchmarking as a Service System for Open Source Ecosystems Sustainable Development

Abstract Benchmark test can be referred to as the quantitative and comparable testing of the test object’s
performance indicator through the design of scientific testing methods, tools, and systems. With the development of
artificial intelligence, the Al benchmark test datasets such as ImageNet and DataPerf have gradually become general
standards in academia and industry. At present, research on open source ecosystems is mostly based on a single
research point, and there is a lack of construction of a benchmark system for open source ecosystems. In order to
promote the development of the open source, this paper proposes a benchmarking as a service for the sustainable
development of open source ecosystems (OpenPerf) which aims to provide an iterative research framework for the
academic community, such as benchmarks, tasks, datasets, etc. The standard of the open source industry can be
formed by the test system which can also complete the mutual transformation between academic influence and
industrial influence. The paper has defined 9 benchmark testing tasks in the open source domain, with datasets
covering three types: time series data, text data, and graph data. The research problems include six types: regression,
classification, recommendation, sorting, network construction, and anomaly detection. Based on the proposed
benchmark task, three typical task benchmark testing results, two index benchmarks, and one surveyor's pole
benchmark were achieved, providing reference and inspiration for researchers engaged in open source research in the
future. In addition, the OpenPerf benchmark system is publicly released as an open source project, and services are
provided to different organizations such as academia, industry, and foundations in the form of benchmarking as a
service (BaaS). Finally, this paper illustrates the crucial role OpenPerf plays in promoting the healthy development of
the open source ecosystems through three specific application cases.

Key words benchmark test; open source ecosystems; sustainable development; benchmarking as a service;
benchmark tasks
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Fig. 2 OpenPerf benchmark as a service system
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Fig. 3 Benchmarking task construction process
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Fig. 4 Results of eight algorithms on five OSS behavior datasets
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Fig. 5 Classifying results of nine algorithms for OSS bots
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Table 2 The prediction results of eight algorithms on five groups of OSS behavior datasets

R2 /\MEEERE 0SS TAYIEE LHMNLER

BAESE B TAMF TRMF L-SVR L-R KNN iForest K-fold R-chain
Pytorch NMSE 0.041 0.987 1.236 3326 2.28 0.161 5.457 1.388
Pytorch NRMSE 0.203 0.993 1.112 1.823 1.51 0.401 2.336 1.178
Pytorch NMAE 0.282 1.132 1.371 2.133 1.80 0.518 2.660 1.356
Skywalking NMSE 0.235 0.264 0.886 0.202  0.21 0.143 0.353 0.875
Skywalking ~ NRMSE 0.484 0.514 0.941 0.449 046 0.379 0.594 0.935
Skywalking NMAE 0.471 0.671 1.059 0482 049 0.448 0.636 1.042
Tensorflow NMSE 0.024 0.031 0.051 0.182  0.04 0.049 0.094 0.262
Tensorflow NRMSE 0.157 0.176 0.225 0426  0.22 0.223 0.307 0.512
Tensorflow NMAE 0.210 0.250 0.253 0429  0.23 0.250 0.318 0.526
Tidb NMSE 0.043 0.124 6.462 0.23 0.18 0.546 0.272 2.858
Tidb NRMSE 0.208 0.352 2.542 0479  0.43 0.739 0.521 1.691
Tidb NMAE 0.227 0.435 2.261 0.449 037 0.640 0.586 1.682
Vscode NMSE 0.234 0.326 0.482 1.528  0.61 1.753 2.709 0.516
Vscode NRMSE 0.484 0.571 0.694 1.236  0.78 1.324 1.646 0.718
Vscode NMAE 0.435 0.535 0.559 1.259  0.75 1.207 1.516 0.677
Table 3 Classifying results of nine algorithms for OSS bots
R 3 AMEZEN 0SS HMBAFLER

Model Accuracy Precision Recall F1-score AUC

LogisticRegression 0.9234 0.4427 0.5376 0.4856 0.5760

DecisionTree 0.7995 0.2188 0.7707 0.3408 0.5024

SVM 0.8936 0.3495 0.6767 0.4609 0.5414

GaussianNB 0.9548 0.7514 0.4887 0.5923 0.5319

KNeighborsClassifier 0.8309 0.2472 0.7406 0.3706 0.5119

RandomForest 0.8817 0.3441 0.8383 0.4880 0.6486

BotHunter 0.8649 0.2200 0.7528 0.3405 0.5512

BoDeGHa 0.8286 0.2354 0.7910 0.3628 0.5049

BotHawk 0.8799 0.8930 0.8715 0.8821 0.9472
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Table 4 Results of Eight Weighted Link Prediction Algorithms

DLk L, 30T ORI 7L SR DU AN it A A [

JrT), NI EE— A R THTIRIH HEFE (K i AR

T4 )\ MmBEETUNE A SR

Repo topic Repo topic Repo relation Repo relation Repo relation Repo relation
Modl AUC Time(s) AUC Time(s) topic AUC topic Time(s)
Node2Vec 0.9475 1033.8656 0.9220 2373.1777 0.9239 2193.7499
Attri2Vec 0.8513 403.2008 0.8806 497.9778 0.8806 547.8489
GraphSAGE 0.9514 3614.3415 0.8986 4779.3441 0.8956 4945.2739
GCN 0.9449 4309.6158 0.9064 11396.1526 0.9006 11460.5472
RA 0.9593 119.3958 0.9676 394.6628 0.9692 392.3663
IRA 0.9618 138.4095 0.9715 1240.5222 09718 1236.6029
WRA 0.9609 126.3657 0.9727 1855.0142 0.9731 1755.1089
WICRA 0.9676 161.4153 0.9759 2561.7305 0.9755 2626.3151
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Fig. 6 Results of Eight Weighted Link Prediction Algorithms
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5 https://blog.frankzhao.cn/how_to_measure_open_source 1/
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Table 5 OpenActivity Ranking Comparison Results
+*® 5 MARREHRMLER

BEE 25 % HEWME  OpenActivity
NixOS/nixpkgs 1908 33956 5163.91
home-assistant/core 3384 18402 4380.23
microsoft/vscode 3557 16907 3643.1
flutter/flutter 2649 15300 2938.33
MicrosoftDocs/azure-docs 1774 9944 2884.33
pytorch/pytorch 2102 52636 2839.17
odoo/odoo 1285 34123 2470.15
dotnet/runtime 862 16641 2298.13
godotengine/godot 2247 11204 211451
microsoft/winget-pkgs 539 26600 1703.35
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5.1.2 B a4k

FRIRIE 520 7 )RR T ZAN R E, R
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T € R L I F B AFHR NS 70, 38 W] LIRS T H AL
AN B AEE X PE R L. OpenPerf £ FE 1 —FF N
B PageRank %7 OpenRank K115 T H 15 i
73, AR EAL—ATTH §E ) ) AR

ARATHE 2023 4F 6 H GitHub H A% KT H
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PageRank 57755 OpenRank #EATXTEL, & 6 I
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SIHE R0 EE, H SR AR A R H A 5 S i
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Table 6 OpenActivity Ranking Comparison Results
& 6 MEXMAHEMEER

K= BerhuiMt PageRank  OpenRank
home-assistant/core 0.015660 0.0035 2393.86
NixOS/nixpkgs 0.008743 0.0008 2207.5
microsoft/vscode 0.015247 0.003 1960.39
flutter/flutter 0.012138 0.002 1460.34
pytorch/pytorch 0.009624 0.0012 1421.18
MicrosoftDocs/azure-docs ~ 0.239616 0.08 1216.01
dotnet/runtime 0.004141 0.0006 1181.12
microsoft/winget-pkgs 0.061954 0.0075 1106.3
godotengine/godot 0.203330 0.045 1105.51
odoo/odoo 0.175534 0.043 907.97
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Fig. 7 the presentation of OpenLeaderBoard
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Ant Group Open Source Dashboard | —

Fig. 8 Ant Group Open Source Dashboard
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Fig. 9 Alibaba Open Source Contribution Leaderboard
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Fig. 10 Analysis of Student Influence in Open Source General

Education Courses
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