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Figure 1. CGJS checkpointing
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Figure 3. MIR checkpointing
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Figure 4. PAR checkpointing
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Figure 5. Overhead per megabyte of check-
pointing
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6.2. Checkpoint Latency and Recovery
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6.3. Disk Space Consumed

k�g�|rnQc�eNuE�H]`eN· � g`i=x�]jµQ|rZcÊ ub²QgB�Dab²QZ/adg�a¥]`|;·Qqru0�
ud[^]jp\Z\·"p\gmeQudnQc�Z\·rÉ |vgfp°]j|0]`eQ· p<Z\efad_�]j|IËIµfw Z�]`p¥² p¥²QZ<p6�m­
[^gmqvefabqve���udab_�]jadZ��mws� ¸ eQZ�eQg�a¥]`µQ|rZ�i Z°]`abnQ_dZ=gjihad²Nqvu�·^]`a¥]=qru
ad²QZ�Z\eQgm_dc�gmnQu:ubq �\Z�g`i^ab²QZ�p¥²QZ\p2�f[^gmqre{abqre��H�^|rZ\u<��Ø*u.[Q_bg{p<Z\uV­
udg�_bu0p\gme{abqre{nNZ abgj�mZ\a;c�gm_dZ0|rgfp°]`|.c�Z\c�gm_dw�]`eN·c��g�_f�{uba�]&­
adqrg�e eQZ<aÒ�hgm_0�fu=p\g�efabqvefnQZ�adg/udp°]j|rZ�}�p�²NZ\p2�{[6g�qrefa�udq �\Z\uQ��qv|r|
p\g�efadqrefnQZ�adg^��_bgB��� x�²fnQu°}�·Qqruf� ud[^]jp\Z³p°]jeHqreQ·QZ\Z<· µ6Z³]
p\g�eQp<Z\_de��lx�²QZ*k����fo=]`eQ·�kHÖ.o�udab_�]jadZ��mqvZ<uhµ6g�ab²=c�qreQqrc�q �\Z
ad²QZ0·Nqvuf�=ud[^]jp\Z�p\g�eQubnQc�Z<·��.x�²QZ�Î,Ø;¬ ]jeQ·³¬*o�udab_�]`abZ���qrZ\u
i g�|r|rgB�9p\|rg�udZ<|vw�µ^Z<²QqreQ·���x�²NZ Ì9Ñd¬"]`eQ·³kHÖ.om­ �hsqÖ udab_�]jadZ¥­
��qrZ\u�µ6g�ad²InQubZ;aÒ��qvp<Z0ad²QZ;c�qveNqvc�]j|^]`c�g�nQefa�gji)·Qqruf��ud[6]`p\Z�}
��²Qqrp�²IcI]�w |rqrc�qra.ad²QZ<qv_�Z ) Z\p<adqrt�Z\eNZ\udu;qreIudg�c�Z*ubw{ubadZ\c�u��
ÖQgm_)Z<z�]jc�[Q|rZ�}�ab²QZ�|rg{p�]`|Q·Qqruf�{ulqve�g�nN_)|©]jµQu�Z°]jp�²=p<g�efa�]jqve

¯�¯�ÓqÌIµfwfadZ<u�g`iFudadgm_�]M��Z�}fZ\eNg�n��m²�adg�²Qg�|r·\�^tmZ�p�²NZ\p2�{[6g�qrefadu
g`i*]`e ]`[Q[Q|rqrp°]jadqrg�e/ad²^]ja;nQudZ\u=]`|r|h�m�mÌIµfw{abZ\u0gji*c�Z\c�g�_dw��
Ø*u�c�Z<e{abqrg�eQZ\·�qre%ofZ\p<adqrg�e³�Q}fab²QZ\_bZ ]`_bZ0adqrc�Z<u���²QZ\e ]�p\gj­
g�_d·Nqve6]`adZ<· p¥²QZ\p2�f[6g�qrefadZ\_0eNZ\Z\·Qu0abgI²Qg�|r·/aÒ�hg�p�²NZ\p2�{[6g�qrefadu
g�eH·Nqvuf�Z� x�²Nqvu�c�Z�]`eQu�ad²^]ja gmeHgmnQ_ ubwfudadZ<c }���Z�p�]`eQeQgma
Z\zfadZ\eQ·/ad²NZ�ÌmÑd¬"ubad_¥]`adZK��w³abg=adg�|rZ\_¥]`abZ aÒ��g=g�_
c�g�_bZ;[Q_dgj­
p\Z\udubg�_1i ]`qr|rnQ_dZ<u��
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Figure 8. Network bandwidth during check-
pointing
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