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®R¯ª°�±&²´³�²´µs¶·°�¸´¹X¶�ºe»m¼´½.µA±
¹�¯¬µ\¯´³~±�¯�¾�¿*µs¶XÀ¨µ/Á�º2°�¸Â³mÃ ÀNºm¶A°�¹�¯�¿
Ä�Å�Æ8ÇgÈ�É ºm¶d±�¯¬º2¶A¹ËÊ~Ì$³Í¸ µ�Î�¸ ºm¸
¾�ÏsÃÐº'½.Ñm°�¸�À*Á�º2°�¸G³mÃ ÀNºm¶A°�¹�¯�¿
¹�¯´³m¹Ò»¨µ�³2Ã}±�Î�°�¹�¯Â»g³2¹�³$°�¹�µ�¿�± É ¶�º2¿Ó¶�µ�¿�º2¹�µ�±�ºm¼ª¶�½.µs±¦Ôe°p³*¼ª¸´¾
² ¶�µ.»m°p½�¹�³gÏ�ÃÕµ È ±.ÃÐºmÎ È ºm¶$Ï�¼ª¶.±.¹XÖ�¸Rµs¹XÎTºm¶�Ñ(¹^¶�³�×Ø½eÙ�®R¯¬µ Å�Æ8Ç
³mÃ ÀNºm¶A°�¹�¯�¿Ú°�±Û»gµs±.°ËÀg¸ µ.»�Î�°�¹�¯�¹^ÎTº·À¨ºe³mÃÜ±¦°�¸(¿�°�¸R»gÝ Ä�Þ Ê Æ °�¸´¾
°�¿�°Õßeµà¹�¯´µà¹^°�¿*µa¹�ºá²R¶�ºe»m¼´½.µà¹�¯´µãâT¶.±A¹ É µ�Îä¶�µs±A¼ªÃÜ¹p± È ³m¸R»
ÄXå Ê�æç¶�ºe»m¼´½.µèÁ�º2°�¸a¶�µs±A¼ªÃÜ¹p±�µ�Ômµs¸�° É ¹�¯´µ�¹XÎTºã±sº2¼ª¶�½.µA±�º É ¹�¯´µ
Á�ºm°�¸éº�²´µs¶�³2¹�º2¶êºe½�½.³m±.°pº2¸ ³2Ã�ÃÜÖÍÀNµ�¹*Ï�ÃÕºe½�Ñ¨µ.»gÙë® ¯´µ ÅÛÆ8Ç ³mÃÜ¾
À¨º2¶A°�¹�¯ª¿�¯´³~±8¹XÎTºd²¬¯´³~±�µs±sÝì®R¯´µd¯´³~±�¯�°�¸�ÀÂ²¬¯¬³m±�µá³2¸ »a¹�¯´µ
¿�µ�¶^Àg°�¸NÀL²¬¯´³~±�µeÙí®R¯¬µL¯´³~±�¯�°�¸�Àà²¬¯´³~±�µîµ�¿
²RÃÕºmÖ~±î³m¸ï°�¸´¾
¿�µ�¿�º2¶AÖÂ¯¬³~±�¯ª¾�Ï�³m±�µ�»$Á�ºm°�¸ð³mÃ ÀNºm¶A°�¹�¯�¿ñ¹�¯´³m¹
² ¶�ºe»m¼´½.µs±·Á�º2°�¸
¶�µA±A¼ªÃÜ¹^±è³m±\ò�¼ª°p½.ÑmÃÜÖ�³m±\»¨³m¹�³�³2¶A¶A°�Ô~µs±�Ù�®R¯¬µ
¿�µ�¶^Àg°�¸NÀ\²¬¯´³~±�µ
°�±
¶�µA±X²´ºm¸´±.°pÏ�ÃÕµ É º2¶Ò² ¶�ºe»m¼´½�°�¸NÀèÁ�º2°�¸"¶�µs±.¼ªÃË¹p±D° É ¹�¯¬µÛ¹XÎTº�±�ºm¼ª¶�½.µs±
³m¶�µ�Ï�ÃÕºe½�Ñ¨µ.»gÙÓó¦ºm¹�¯a²¬¯´³~±�µA±�º É ¹�¯´µ ÅÛÆ8Ç ³mÃ À¨º2¶A°�¹�¯ª¿ô³m¶�µ
½�º2¸´¸Rµ�½�¹�µ�»$Ô'°p³d³¦õÒ¼�±�¯ª°�¸NÀ<²¬º2ÃÜ°p½�Ö�¹�¯¬³m¹Rõç¼�±�¯¬µs±<°�¸´¾�¿*µs¿*ºm¶AÖ
²¬³2¶A¹p±�°�¸´¹�º"»m°�±�Ñ(±A¹�ºm¶�³'À¨µ�ºm¸ ½.µ$¹�¯´µ�¿�µ�¿*ºm¶AÖ(°�±*µ�öm¯¬³2¼�±.¹�µ.»gÙ
÷�ös²¬µ�¶A°�¿�µ�¸´¹�³mÃ�¶�µs±A¼ªÃÜ¹p±Û±�¯¬º2ÎG¹�¯¬³2¹ ÅÛÆ8Ç ½.ºm¿*Ïs°�¸RµA±�¹�¯¬µ*³¨»m¾
Ô~³2¸´¹�³�ÀNµA±êº É ¹XÎTº�±A¹�³m¹�µs¾�º É ¾�¹�¯´µs¾�³2¶A¹�¸Rºm¸
¾�ÏsÃÕºe½.Ñm°�¸�À�Á�º2°�¸ì³mÃÜ¾
À¨º2¶A°�¹�¯ª¿�± Ä�ø<Ç º2°�¸ï³2¸ »¤æç¶�º�À2¶�µs±.±A°�Ô~µ Æ µ�¶^À¨µ Ç ºm°�¸gÊîÎù¯�°�ÃÕµ
³mÔmºm°p»m°�¸�Àd¹�¯´µs°�¶Û±�¯´ºm¶A¹�½�º2¿�°�¸�Àm±�Ù
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3.1 Phase I: Hashing
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Figure 3. Pseudo code of the Hashing phase
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3.2 Phase II: Merging
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Figure 4. The layout of the disk at the start of
the Merging phase.
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Figure 5. Pseudo code of the merging phase.

	��]������L?����+P3�*�G�T�+7�Y-5+E�v�����.���
��*���GN+�9vy�|�~]pv�/�>�
�������R68+7���
GN���o�.�
���53���G�T������?68���
�
�435+7��B)+E+7�4�
��+������
��	����,�����4�,+7�.��<
	����m-������R+$�7 YB]��	���+\	��t�)�/�5 %�.��+\�,+E�
��	����k-������
+\�R�.���R���
�@6��
+E�;�
��+O���@�.�1	0�Cr���	0�R��+E�^�����n	0�;-��.�SG7+E�.�R+$�?	��^�,+7�,���.L�9
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Figure 6. Example of the merging phase.
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Figure 7. Example of flushing policies.
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Figure 8. The Adaptive Flushing Policy.
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Figure 9. The impact of flushing size.
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Figure 10. Performance of different flushing policies.
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6.2 Fast and Reliable Networks
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Figure 11. Fast and Reliable Networks.
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6.3 Slow and Bursty Networks
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Figure 12. Different arriving rates in fast and reliable networks.
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Figure 13. Producing the first 1000 results.
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Figure 14. Slow and Bursty Networks.
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