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The supplementary information includes six movies: 
SM-1 and SM-2: Atomic stress contours of pre-cracked MAC with a central crack of length 20 nm.
SM-1: Stress in the vicinity of a crack-tip in MAC,  at 1 K;
SM-2: Stress in the vicinity of a crack-tip in MAC,  at 300 K.

SM-3 and SM-4: Ultralow stress concentration at the crack tip and flaw-tolerance in pre-cracked MAC.
SM-3: Flaw-tolerance of pre-cracked MAC with a central crack .
SM-4: Brittle fracture of pre-cracked graphene with a central crack .
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SM-5 and SM-6: Generality of the underlying nano-ripple mechanism to enhance fracture toughness in 2D materials.
SM-5: Fracture behaviors of sinusoidally domed graphene with wavelength-amplitude ratio of 9.0 with an edged crack ;
SM-6: Fracture behaviors of flat graphene with an edged crack .
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