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Abstract

Linux system laboratory courses are characterized by complicated environment configuration, di-
verse operation workflows, and difficulties in manual verification of intermediate execution states.
Traditional experimental grading mainly relies on laboratory reports, screenshots and final files,
which makes it impossible to restore students’ actual operation processes. Conventional Online
Judges are more applicable to input-output comparison of programs, and cannot directly evaluate
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Linux experimental tasks involving file permissions, process statuses, service operation, script exe-
cution and other metrics. To address the above challenges, this paper designs and implements an
Online Judge platform tailored for Linux system laboratory courses. Built upon Docker, the platform
provides unified and isolated online experimental environments. It adopts WebSocket and pseudo-
terminal technologies to realize command-line interaction on web browsers, leverages checkpoint-
based evaluation scripts for automatic scoring of phased tasks. Furthermore, it generates a verifiable
procedural evidence chain through terminal playback, file change logging and Al-assisted grading,
assisting instructors in assessing students’ experimental performance.
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Figure 1. System overall architecture diagram
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Figure 2. Schematic diagram of system business processes
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Figure 3. Student-container lifecycle state machine diagram
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Figure 4. Student-side online terminal
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Figure 5. Checkpoint assessment timing diagram
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Figure 7. Experimental process evidence chain composition diagram
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Table 2. File change monitoring and batch file event aggregation process
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