[bookmark: _GoBack]Table S7 Functional comparison of LIMBO with Snakemake and Galaxy
	Dimension
	Snakemake
	Galaxy
	LIMBO

	Environment management
	Conda or container images, administrator-managed
	Tool Shed, administrator-managed
	“environment.yml” auto-generated from workflow text, AI-driven self-correction loop, user-local

	Workflow definition
	Python with Snakemake's rule API (Python extended with the rule decorator and helper functions; not a stand-alone domain-specific language)
	GUI-only pipeline editor
	Workflow-text input + LLM-parsed help-text parameter panel

	GUI support
	none
	GUI for the full pipeline lifecycle
	GUI for the parameter-panel layer; pipeline lifecycle driven by underlying CLI scripts

	LLM integration
	Not provided at the engine level
	Not provided at the engine level
	AI layer (the agent channel described in the Single-dependency paragraph)



 2 / 2

