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Hacker “X” attacks
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ý)��íyñ'ò�ò'ó$�Ãõ'(
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Reduction of Events to Alerts

Raw Events
Aggregated Alerts
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Random Detection of Random Scans

detection rate

>�ó � ø�ñbõ �43Lþfõ3ò�õ¤÷`ò'ó�í�ücÿRõ3ñ��1íyñ)�Ãõ"! �tó¸ò��lïÃñbïyü�!�í�� ý'÷)��õ"!&ø�î�õ'(

ÿ�ñbó¸ô$ïy÷`ù =|ÿ�ñ'õ¤ý�õ3ñbô?ó¸ü � �Ãõ¤ïyýbø�ñ'õ¤ýtï´ñbõ�!�ó¸ý'÷3ø�ýbý�õ"!�(
�:ñAø � õ¤î!5)(�*4h 7 �	�\�E�Dÿ&ñ'íyÿRí�ý�õIïfÿRõ3õ3ñ �Oò�í �OÿRõ3õ3ñ=ý�ùDý�ò�õ"�Ñò���ï´ò�ñ'õ¤÷`í � ü�ó%.3õ¤ýLï´ò�ò'ïy÷� DýLó¸ü�ï�!�ó¸ý�ò�ñbó¸ð&ø�ò�õ"!<�Ïïyü�ü�õ3ñ�B

ò���õ
ý�ù?ý'ò�õ"� óÂýpó¸ü6ò�õ3ñ'õ¤ý�ò'ó¸ü � ðRõ¤÷3ïyø�ý�õÏò���õ¤ó�ñpñ'õ¤ýbø�î�ò'ýpóÂü�!�ó¸÷3ï´ò�õ[òL�Iígò���óÂü � ý1( >�ó�ñbý�ò3ú í�ü�î�ùGïgñ'õ¤î¸ï´ò'ó�ôyõ¤î¸ùÌý)�Wïyî¸î
ü?ø��pðRõ3ñ*í'���Wõ¤ý'ý'ï � õ¤ý 6jý�õ¤î$!�í�� �Ãíyñ'õ	ò���ïyüpò��	í�ó¸ü:ò���õ¤ó�ñ�õA@DÿRõ3ñbó$�Ãõ¤ü6ò'ýI9Rü�õ3õ"!Tò�ítðRõ	õA@D÷I��ïyü � õ"!Tò�í !�õ3ò�õ3ñI�Wó¸ü�õ
ïyüWï´ò�ò'ïy÷) Ïó¸ý�ó¸ü_ÿ&ñ'í � ñ'õ¤ý'ý1(Lö?õ¤÷`í�ü&!,ú�ò���õ¤ó�ñ �	íyñ� _÷`í�ü���ñI�Wý=ò���ï´òLï�ÿõ3õ3ñ =|ò�íT=|ÿõ3õ3ñIï´ÿ�ÿ�ñ'í�ïy÷I�Wò�í<!�õ¤÷`õ¤ü|ò�ñbïyîÂó%.3õ"!
ó¸ü6ò�ñbø�ý'ó¸í�ü !�õ3ò�õ¤÷`ò'ó�í�üÌó¸ý��Nõ¤ïyýbó�ð&î�õpïyü&!gï´ÿ�ÿ&ñ'íyÿ�ñbó¸ï´ò�õ'(�C ��õ3ùUÿ�ñ'õ¤ý�õ¤ü6ò�ï[î¸ïyü � ø�ï � õ?�1íyñfõA@?ÿ�ñbõ¤ý'ý'ó¸ü � ï´ò�ò'ïy÷� Dý�ïyý
ïlý�õ��?ø�õ¤ü�÷`õ_í'�eý�ò�õ3ÿ&ý�ñ'õ¤î¸ï´ò'óÂü � ��í�ý�ò'ý1(*C ��ó¸ý � �eò�ò'ïy÷� /öDÿõ¤÷3ó;�&÷3ï´ò'ó�í�ü 1�ïyü � ø&ï � õ � ��ïyý�ò���õÃï'!�ô´ïyü|ò'ï � õÏò���ï´ò
í�ü�î�ù�î�íD÷3ïyî�ó¸ü��1íyñ)�Wï´ò'ó�í�üÃóÂý=ü�õ¤÷`õ¤ý'ý'ï´ñ'ù_ò�í<!�õ¤÷3ó$!�õ �,��óÂ÷)� �Ãõ¤ý'ýbï � õ¤ýLý���í�ø&î$!_ðRõ �1íyñ��eï´ñ)!�õ"!Wïyü&!Wó¸ý=ý�ÿRõ¤÷3ó �&÷3ïyîÂî�ù
î¸ó$�Ïó�ò�õ"!
ò�íÏï¤ôyí�ó$!cõA@?ÿRí�ü�õ¤ü6ò'ó¸ïyî � ñ'í���ò��Îí'�=ó¸ü��Níyñ)�Ïï´ò'ó�í�üUý���ï´ñbó¸ü � (

=%íQ�Iõ3ôyõ3ñ¤ú�ò���õ¤ó�ñ	ï´ÿ�ÿ�ñ'í�ïy÷I� ��ïyý	òL�Ií_ý'ó � ü�ó ��÷3ïyü|ò !�ñAï"��ð&ïy÷) ?ý"(K> ó¸ñbý�ò3ú6ó¸ò�ñ'õ��?ø�ó�ñ'õ¤ý=ò��&ï´òIï´ò�ò'ïy÷) [ý'ó � ü&ï´ò'ø�ñ'õ¤ý
ðRõ� Dü�íQ�tü *�j/fiepk4fie�ïyü�! ðõÏõA@?ÿ�ñbõ¤ý'ý�õ"! óÂünò���õ¤ó�ñTï´ò�ò'ïy÷� �Wõ3ò'ï�=6î¸ïyü � ø�ï � õ'(-C ��õÏî¸ïyü � ø�ï � õÏõA@Dÿ&î¸ó¸÷3ó¸ò'î�ùcõA@4�
ÿ�ñ'õ¤ýbý�õ¤ýtò���õ�÷`í�ü�ü�õ¤÷`ò'ó�í�ü�ýfðRõ3òL�Iõ3õ¤üÇü�í4!�õ¤ýfïyýfò���õ_÷`í�ü�ü�õ¤÷`ò'ó�í�ü�ý�ó¸ügò���õ_ý�ò�õ3ÿ&ý%í'�LïyüÌï´ò�ò'ïy÷� 
(Tö?õ¤÷`í�ü�!,úRò���õ3ù
ò�ñbï'!�õTïyî�õ3ñ'òtó¸ü��Níyñ)�Ïï´ò'ó�í�üÎó¸ülò���õ�û�þV��3�> �1íyñ)�Wï´ò3ú �,��ó¸÷I�ló¸ýtü�íyòtïyýt÷`í��Ãÿ�ïy÷`òfïyý%ïWð&ó¸ü&ï´ñ'ùÏñ'õ3ÿ&ñ'õ¤ý�õ¤ü6ò'ï´ò'ó�í�ü
ïyü�!gÿRíyò�õ¤ü|ò'ó¸ïyîÂî�ù �Iïyý�ò�õ1�jø�îÁí'��ð&ïyü�!��tó$!�ò���(eû¢ügï'!&!�ó�ò'ó�í�ü,ú&ò���õ�ýb÷`íyÿõTí'��ò���õ¤ó�ñfñ'õ¤ý�õ¤ï´ñA÷)�Ìó¸ý�ò���õTõA@�÷)��ïyü � õ�í'�
ïyî�õ3ñ'ò'ý �tó�ò���ó¸üUïWýbó¸ü � î�õ:ï'!��WóÂü�ó¸ý�ò�ñbï´ò'ó¸ôyõ�!�í��Wïyó¸ülïyü�!Îý'íÃò���õ3ù !�íWü�íyòtï'!�!�ñ'õ¤ý'ýeÿ�ñbó¸ô$ïy÷`ù
ñ'õ��?ø�ó�ñ'õ"�Ãõ¤ü6ò'ý1(

� ��è���ä�����	�� �1ä�$Tç ��� � ��ç�è���������ä � �1ê)�~è �������~ä?é��,
 �~è���ê��Nç 
��lä �~ä
	 ���1ç	
 C ��õTñ'õ¤ý�õ¤ï´ñb÷I�G÷3î�í�ý�õ¤ý�òfò�íUí�ø�ñbý
ó¸ügïyó$� ïyü�!gý'÷`íyÿRõTó¸ý%ò���õTñ'õ¤÷`õ¤ü|ò �Iíyñ� lð6ù 1Áó¸ü�÷`í�î¸ü*ú�UÁíyñbñbïyý3úRïyü�!Ìö����Wï´ò'ó% yíXôA�	��Y��S(,C ��õTïyø�ò���íyñbý%ÿ�ñ'õ¤ý�õ¤ü6ò
ï]ÿ�ñbïy÷`ò'ó¸÷3ïyî:ýb÷)��õ"�Ãõ5�1íyñlû�ü6ò�õ3ñbü�õ3ò>=6ýb÷3ïyî�õn÷`í�î¸î¸ï´ðRíyñbï´ò'ó�ôyõÌïyü�ïyî�ùDý'ó¸ý
í'��ó¸ü��1íyñ)�Wï´ò'ó�í�ü�ý�õ¤÷3ø�ñbó¸ò�ù ò���ñbõ¤ï´ò'ýÎïyü�!
÷3î¸ïyó$� ò��&ï´òWó�ò_ÿ�ñ'í~ôDó$!�õ¤ýÃý'ò�ñ'í�ü � ÿ�ñbó¸ô$ïy÷`ù � ø&ï´ñbïyü|ò�õ3õ¤ýÏò�í ÷`í�ü6ò�ñbó�ð&ø�ò�õ3ñAý_í'�fïyî�õ3ñbò'ý1( C,��õlïyø�ò���íyñbýWýbïyü�ó�ò'ó%.3õ
ïyü�!gñ'õ3ÿ&î¸óÂ÷3ï´ò�õTïyî�õ3ñ'ò�!�ï´ò'ï
ò�í
õ¤ü�ï´ð&î�õ�ïyî�õ3ñ'ò�÷`íyñ'ñ'õ¤î¸ï´ò'ó�í�üÇðRõ3òL�Iõ3õ¤üÌ÷`í6íyÿRõ3ñbï´ò'óÂü � ÿRõ3õ3ñbý"(,� ��ó¸î�õ�ò���õ�ïyø�ò���íyñbý
ï´ñ'õ<�Wí�ý�ò'î�ù[÷`í�ü&÷`õ3ñbü�õ"! �%ó�ò��Uò���õ�ý'÷`ñbø�ð�ð&ó¸ü � í'��ïyî�õ3ñ'ò'ý3ú��Iõ:õA@�ï'�Wó¸ü�õ:ò���õTü�õ3õ"! �Níyñtò���õp÷`í�ü�ý�ò�ñAø�÷`ò'ó�í�ülí'��ïyü
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Attack Detection with Whirlpool

whirlpool

>�ó � ø�ñ'õ �43 C,��õpü?ø��pðRõ3ñ%í'�=ò'ó$�Ãõpý'îÂó¸÷`õ¤ý�ò�í !�õ3ò�õ¤÷`ò:ïyücï´ò�ò'ïy÷� +�tó�ò��2�0��ó¸ñbî�ÿRí6í�îíXôyõ3ñ �E^\^\^
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ò���ó¸ý	ÿ&ï´ÿRõ3ñ �tó�ò��
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û¢ülò���ó¸ýtÿ&ï´ÿRõ3ñ¤ú��	õ�ý�õ3õ1 lò�íÏíXôyõ3ñb÷`í��Ãõ�òL�Ií �jø�ü�!&ï'�Ãõ¤ü|ò'ïyî�î¸ó$�Wó�ò'ï´ò'ó¸í�ü�ýeí'�=ý'ø�÷)�gý�ùDý�ò�õ"�Wý13	ò���õ?!�óÂý'÷3î�í�ý'ø�ñbõfí'�
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