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WH`ejk_M[^jk_g¢�[\`w`«`&a­[\U/_�yM¬g`&®�U/neUlZ�yMi�Xb_
xkU�X �#[^`�WH`M`eZ�WYUlZJ{
a­`oZ^]�Xb_gi/UeySX&_���jk_�`eZ��gU/Z�[^` X�no`ej���[\¬gjkp �[�W�E�U�4�C� X&x�{
xk`&®@p�X�]
jk_gjk]�fg] jk_M[^UlZ^neX&x �YU/[s®�U/U/_ i>¬gU/i �MWY`ojq_M[\p [\`
�HU�p^WHU/i/j�|YU����
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hMrM_gi>¬gZ^`o_g`efKp=X&_�� X&p\rM_gi>¬gZ^`o_g`efgp i>¬gU/i �MWY`ojq_M[\jq_K¢
[^UliR¬K_gj~ywfKU/p i�Xb_ i/`o]
WgxkU/]#U/_M[ `o_gU X&_g`o[^¬gU/Z � ¦ a
ÆY���w���lÆY� p\U/i/`o_��gp@¬YX�noU�WYXbp^p^U�� Xb_��
_K` p\rw_KiR¬KZ^`e_K`efgp
i>¬gU/i �MWY`ojk_w[�¬YXbp �HU/U/_ [>X �eUl_ p^jk_gi/U²[^¬KU x±X&p\[
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i>¬gU/i �MWY`ojk_w[ ��¦ a �H`e[\¬
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jk_�{
jk]%fg] jk_M[^UlZ^neX&x��HU/[s®"UlU/_�p^rM_gi>¬gZ^`o_g`efKp
i>¬gU/i �MWY`ojk_w[\p�y
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X&p\rM_gi>¬gZ^`o_g`efgp�i>¬gU/i �MWY`ojk_w[�®@jqxkx��HU@[RX��eU/_���¨ ¬gU/_gUlneU/Z



X�i>¬gU/i �MWY`ojk_w[Sjkp�[RX��eU/_Sy!�H`e[\¬![^¬gU�]#jk_gjk] fg] Xb_��!]�X&vo{
jk]%fg]Pjk_M[^UlZ^neX&x�[\jk]
U/Z\p�X&Z^U!Z\U/p^U/[ �
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WH`ejk_M[^p@jk_�X �YXb[RX�p^Ul[!��ªSjq¢ofgZ^U�´�p^¬g`&®@pV¬g`&® `o_gU�i�Xb_
i>¬gU/i �MWY`ojk_w[�[^¬Kjqp«WgZ^`o¢eZRXb] ®@jk[^¬�p\rM_gi>¬gZ^`o_g`efgp�y�fgp^UlZJ{
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main() 
{
  struct data *D;
  FILE *fi, *fo;

  D = allocate_data_set();
  fi = fopen("input", "r");
  fo = fopen("output", "w");
  while(read_data(fi, D) != -1) {
    perform_calculation(D);
    output_results(fo, D);
  }
}

ªSjk¢efgZ\U�ªe£ ¡ [srwWKjqi�X&x�p\i/jkU/_M[^j�|Yi �KZ^jkneU/Z«WgZ^`o¢eZRXb] y�_K`
i>¬gU/i �MWY`ojk_w[\jk_g¢

ckpt_target() 
{
  struct data *D;
  FILE *fi, *fo;

  D = allocate_data_set();
  fi = fopen("input", "r");
  fo = fopen("output", "w");
  while(read_data(fi, D) != -1) {
    perform_calculation(D);
    output_results(fo, D);
    exclude_bytes(D, sizeof(struct data), 
         CKPT_DEAD);
    checkpoint_here();
    include_bytes(D, sizeof(struct data));
  }
}
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p^[\Z^fgil[�[^¬gU@Z\U/i/`&noU/Z^r�WY`ojk_w[ ��¨�U�[^¬gU/Z\U>a­`oZ^U �HU/¢ejk_�®@jq[\¬
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Z\U/i/`&neUlZ^r ��T!X&[RX�p\[RXb[^U�Z^U/p\[^`eZ>X&[\jq`o_�]
U�X&_gp@Z\U�X ��{
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{��@hMrMp\[^U/] p^[>X&[^U�Z\U/p^[\`eZRXb[^jk`e_�]#U�X&_gp�Z^Ulp^[^`oZ^jk_g¢=Xbp
]%fgi>¬ `&a¤[\¬gU�`oWYU/Z>X&[\jq_K¢�p^rMp^[\U/]�p^[>X&[^U²X&p%WH`epJ{
p\j �KxqU²[^`�jk[^p�p\[RX&[\U=X&[�[^¬KU [\jq]#U�`&a�[^¬gU�i>¬gU/i �o{
WH`ejk_M[!�Ñ© fgi>¬ `ba�[^¬gU�`oWYU/Z>X&[\jq_K¢ p\rwp\[^U/]�p\[RXb[^Uey
p\fgi>¬PX&p�[\¬gU�WgZ^`Mi/Ulp^p²¦^T Xb_�� WHX&Z^Ul_w[ WgZ^`Mi/U/p\p
¦^T�ySjqp«fg_gZ^Ulp^[^`oZRX��gxkU�� ��`&®�U/neU/Z�y�]
`op^[�X&WgWKxqjki�X {
[\jq`o_gp�[^¬HX&[�_KU/U���iR¬KU/i �wWH`ejk_M[^jk_g¢�XbZ^U�®@¬HX&[�®�U�i�Xbxkx
� ®"U/xkx�{ �YU/¬HX�neU���y �!X&_�� �g`V_g`e[SZ^U/xkr!`e_�p\fgi>¬ p\[RXb[^U��
� �[�O�U�4�Y� �gU/[\U/Z^]#jk_gU/p�[^¬gU@p\[RX&[\U�`ba�[^¬gU@`oWYU/_:|YxkU
[>X �gxkU¤Xb[@U�X&i>¬�i>¬gU/i �MWY`ojk_w[�ygX&_��#pRX�noU/p@jk[2Xbp@WYX&Z\[
`ba�U�X&i>¬�i>¬gU/i �MWY`ojk_w[ ��mVWY`o_�Z^U/i/`&noU/Z^rMy �W�[�E�U�4�C�
Z\U/p^[\`eZ^Ulp�[^¬gU«p^rMp^[\U/] p\`
[^¬HX&[@[^¬KU p\[RX&[\U�`&a�`eWHU/_
|YxkU/p!jkp![^¬gU%p>X&]#U X&p!jk[�®@X&p�X&[![\¬gU [\jk]
U�`ba"[^¬gU
i>¬gU/i �MWH`ejk_M[!� z�`²`e[^¬KU/Z%p^rMp^[\U/] p^[RXb[^U�jkp Uljq[\¬gU/Z
p>X�neU���`eZ@Z\U/p^[\`eZ\U����Mr �W�[�O�U�4�Y� �
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[\¬gU �e�o��1bÆg����� `baE[^¬KU¤i>¬gUli �MWH`ejk_M[^jk_g¢%Z\`efg[\jq_KU��
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��� i�X&xkxkp�[^` Z\Up{sjq_Ki/xkf��gU�[^¬KU�]�X&[\Z^jkv
X&_ �
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t@¬gjkp�jkp�p\jq¢o_gj�|Yi�Xb_w[�y �YUli�X&fgp\U�jq[ jqp²X&_ X&WgWgxkjki�Xb[^jk`e_
®@¬gU/Z\U%jk_gi/Z^Ul]
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[^Z\jki/U/p=X&_ �PX&xkp^` X»a­[^UlZ i�Xbxki/fgx±X&[\jq_K¢8X©WgZ\` �Kfgi/[²Z^`&®
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i/xkf��gU²[^¬KU�p^[>X&i � X&_ � fg_YXbxqxk`Mi�Xb[^U���¬gU�XbW ]#U/]
`oZ^r(�/y
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