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There will be two instructors:  Ng Seo Boon - Network Consulting Engineer from Cisco System. Primary job responsiblity is to 
work with large ISP in North Asia. Helping in their running of their network and mitigating D/DOS attacks. Network design and 
such. Have spoke on this topic in Apricot2003.  Nick Satsia - Network Consulting Engineer from Cisco System. Have extensive 
working experience with ISP in Korea, Malaysia and Australia. Perform network design and review for customers. 

$  � , � � � ! � "� " " �� � � � - � �� � " � ( � � � + � � � � � �� � � � �$ � � 0 � � % "� � � � � �� 5 �� � �7 " "� �� � � �� %� � � � + � � �� "� � � � �� � . 	$ � �� & � � � %� $  � ! "; � � � % � � �� �� � � � - � �� � "

� � �$ � � 0 � � �  +� �� �

; � " �� � � � � "

; � " �� � � � � , �� &

; �� +� � � � � � � �� � % � � #$ � ��

; " �� #$ � � �

; : � �� � " "� � � " � � �� " �� � " � � � ! � , ,� �� � � �� �� � , � � � # ".

9

� 	� � �� � � ��

� �� � � , � � � � � � � � "�

 � ! � �= � � � � � � ! � 

� � "� � � %� � �� �

	� �$ � � �� � � � "

� � # 
 �

8 � � � � + "

> � � � �� �

�� � � �� � �� � � , � � � � � � � � "�

 � ! � �= � � � � � � ! � 

� � "� � � %� � �� � 	� � $ � � �� � �� "

' �( ) �  � 	� � � � � �*

� � # 
 � 8 � � � � + " � " �� � �� � � �� �� " �� � " � % �� ,� � � � "�  � �$  � ! � ! � � � �� � % � " �� � " " ! � -� �� � + � � � ,� � > � � � �� � � � � &� � # "

�� � " � �  � � , � �. 
 � � $ � " �� �� � � # &� � # " & �� $ � �  ! �� � � ! � + � � � � � � � " � �� � " �� ! � -� �� � +� � � � , � � & ! - � �� !

� � � &� � # � � �$ � � �� ��  � ! � � � � � � �� � "4 �� � � � ! �� � 
 � - ?4 �� � � � ! + � � � � � "� . � � �� � � � � $ � " �� �� � � # $  " $ � � ! � � + %� �

� , "� � �� � � � �$ � � � � �� " �� �� � "4 +� "� �� �� � � �� & �� $ � � �� � � � � � &� � # " % "� ! �� � � �@ �� � . � � # � " �  �� � -� � �� � � � � � � " ��

�� � ,� �� � ��  � ! &� � # " $ � � "4  � ! � �� - �� � " � �� "� � � � � � + � � " � �$ � -� � � "

2 � ,; ! � � � � � � � � � �� � � �� � �� � � , � � � � �� � � "�  � ! � �= � � � � � � ! � � � "� � � % � � �� � 	� �$ � � �� � �� ".

� � � � � � "� �� � �� ! � �� �� � /AB + �� " 1

; " � � "� +� ! �  � ! ! � � "� +� ! � 4 � � � � �� � "4 � � �.

; + � � � � � "� �� � � �� � ; � 
 � � �4 � : � � � 4 � � �� �

; 
 5 �� - �4 - )4 -9 4 
 5 �� "� � � � �� �4 
 5 � � � �� = � 4 
 5 �� �� � �

; 
 � � � �; � � + � � � � � "� �� � � �� � ; � �� �  � ! � � 5�

; � � � � � � "�  � ! �� � �

; � � � � � � "�  � ! 
 � - ?

� 
 � ; � � � / �C ; )C + �� " 1

� � � � � � "� ; � "� ! � � ! � � � "� � � % � � �� � / ?C ; DC + �� " 1

; &$ � ! � "� � � % � � �� � � � + � � �� " !� � " � � � &� � # & �� $ % ��  ! � "� � �� � "

; &$ � � � � + � � � � � "� � � �$ � � 0 � � " �� � �� % �� + � � �

; 	$ � - � � � � , � � � � � �$ � � 0 � � " / "� �� � ��� 4 �� � ��  "� ! �$  � � � � " � �� 4 " � + � � � , �� " �� � � �; � � 1

; � -� � - � � & � , - � � % � � � �� ! � �� " � ! � � �$ � � �� � � � ".

E

� 	� �� ! - � ��

� � � � �� � 6 	 � , , � �

�� � � �� � �� � �� �=

� � " $ � � �  � � $

� � $ + � ! �

�� � � � � � � ,

� �  � � +� � �

� ! - � �� � � � � �� � 6

	 � , , � � �� � � �� � �� � �� �=

'� � � � �  � 	� � � � � �*


4 � � " $ � � �  � � $ 4  ,� � � $  - �� � "� � ! �� ! � � "� � � � �� + 
 � �� + � � � � � � � � � � � � �� � , �� + �� � � , � $ � �� � � � � ! �� "� � � � � �

5� -� �� +� � � � � �� � � �$ � � � �  �  @ � ; 5�  4 
 � ! �  ,� � � +� "� � ! �� " � , � � � 2� � 
 �� � � � 5 
 � � �� 
 � 5 , �� + � $ � " + �

�� " � � � � � � 5� -� �� + � � � � � �� � � �$ � � � �  �  @ � ; 5�  4 
 � ! � . 
 &� � #� ! " F 	 � �� � � � �� � � + + � � G � �( �. � $ � � �� "� � + " � � ! .

5�  , �� + � E� $ � � �� + %� � DH � � � ?� $ � � � � � D D. 	$ � " �� + � � � � " �� � � �= �� �� � � � � � � � ! �� ,� & �� � � -� �� � + � � � . 


&� � #� ! " I �� � �� � � � #� � �� � � , , � �� � / �� ,� & �� 6 � � � � � $ � � � 1 I � 
 � ,� � � �$ �� � � � �� � � � � � 4 5�  4 
 � ! � , �� + )� ! > � � �

D D � � ) D� $ > � � � )C C C . � � � � � � 	� � � � �� "� � � �� &� � # �� � � � � $ + � ! � �� � � � � � � , � �  � � +� � �4

/ & & &. # � +. � ! � . � � 1. � � " �� �� "� � + " � � � �� �  � � � ! � +� �� � � � � ,� � � � �� . � " �� "� � + � ! + �� � "� � � � �4 � �� �� � � �� 6


 � "� �� �� � � ,� � � � " �� � � � &� � # �� � � � ! � +� � �� � � + � �� �� " �� � " � % � � � � � � " �� 4 �� � ! � �� �� � � � �� � � " "� "4

 ! + �� � "� � � �� � � , 8 �� !� & " � 	4 8 �� ) # 6 � �� �= "� � -� �. � �� � � �  � �� 4 � �� � % � � " $ � � � �� � �� � + � � " � � �4 8� � .

/� � ! � � � � ! � � �� � � � � � �� � � �  "� �� � � � �� �� � - � 	� � �� �� � �� � , �� + � � � � 
 �� � � � $ � � + �� " � � � � ! �� � 1 � � ! � -� � � �

� � � � ! �� � � , � $ � � �J " � ! � $ � ! � , ,� �� � � "� ,� & �� � " � ! �� � $ � � % 8� � # �� � �� � � �= / � � � � 
 � � � �� � � �= �$  � � � 1 / & & &. � � �=
	$ � 	� � � � & � � � �� -� � � $ � ,� � �� & �� � � � � �� "

� . 
 � � �� ! � �� �� � � � � � �� � � �

). � � � � " ; �� � � �� � �� � � �� ! � % "�

9 . 5� � � ! � � $ � � � � � � � � "

E. 
 � � � �� � �

B . � � � � � � "� �� � � �� �

?. 3� � � � �� � � � " � � � � �� � " ,� � � � ! & � ! � $ � �  � � +� � �

A . � �  ! " $  � �� � � -� � + � � � � � �� �� � � � , �� "

H . � � �  + � � �� � � �� � ; � �� �  � ! � 5�

B

� 	� � � 5�


 � � �� ! � �� �� �  � !

� � � �� � +� � � ,� �

� � � - � ��

� $ � � � � � + �� $ � � " ��

� 5� 
 � � �� ! � �� �� �  � !

� � � �� � +� � � ,� � � � � - � ��

� �� - � ! � � " '� � � � �  �

	� � � � � �*

� $ � � � � � + �� $ $  " %� � � & � � $ � � " �� �� "� � + " " �� �� � D DH . 2 � � " � �� � , � $ � 
 � � � �� � � � � �$ �� � �� � �� " 5 �� � � � � ! � � � 	 �

�� � " � � � �� � �� � �� � � � �� � . 2 � " �� �� �� � � � ! � " &� � # �� � & �� $ + � � 
 �� " �� � $ � � " � �  � � , � � �� � �� � 4 " �� � � , � � � �� �� � � � &� � #

! � " � �� 4 �� � , � � � � � �� � 4 " � � �� � � ! � � �� �� �. � � �� � � � @ � �� �� � � � " �� 4 $ � " �� � � , � -� � �  � " � � 
 � �K /� � & � �� � ,


 
 � � 	7 " � �� % � 
 �� % � " �� � " " 14 � $ � 
 �7 " , � � "� �� + + � � � � � 
 � � � �� � � � � � - � �� � �� - � ! � �. 2 � & " � � � � , � $ � , � � "�

� � � �� � � � " &� � # �� � �� � $ � �� + +� � � � � 
 � � � �� � � �� � $ � 
 �4  � ! � � � � ! #� � �� � � �� % � � � ! �� � � $ � +� ! � �� 
 � � � �� � � ��

� � �� �� .

	$ � " � � � � � � � �� � �� ! � �� " "� � - � �� � �� - � ! � � " � � � 5� 4 �� � � � ! �� � � � 5� 4 � � 5�  � ! �� + +� �  � � � � % � � � ". 
 � & � � � � $ � � �� � �� ! � �� "� +� +� ��  ! - � �� ! ,�  � � �� " � , � 5� 4  � !

�� � # � � $ � - � �� � " " � � �� � � � �$ � � 0 � � " - � � % � � 4 &$ � � � � � "� � 5� �� "� �  ! � , � 
 5� 4  � ! �=  + �� � �� � � �� � �� �� � " - � � % � � � $ �� � � $ � $ � � "� � , �� � � � �� ,� �� � �� 4

� � �  � ! �� + + � � �� � � ". 	$ � "� �� � ! $  � , � , � $ � � � � � � � � & � � � � $ � � �� -� � + � �� � $ � + �� � � � �$ � � 0 � � "4 � �� - � ! �� � �=  + � � � "� � � � � � � " ,� � �� � , � � � � �� � + � �� � � � � �� � � � �� �� � " � �

� � � � $ %� � � �� � 
 �� "4  � ! , �� � " $ �� � & � � $  � "� "� � !� � " �� � + � � � , � $ � � � �$ � � 0 � � " �� -� �� ! �� � $ � � � � � � � �.

? � 	� � � ��  � �� � 6

� �  � �� � � � 
 � 	 "

� � #L  @ � �� #

�� ,� & ��

�� � �� � � � �� �


 � "� �� � � � / � � 
 1 �

� �� � � �� � � � �� �


 � � -� � " � ��

� ��  � �� � � ! � �  � �� �

�� + � � � � � � � �� � ���


 � � � ! � � � � � " �� � "�

	�  + " / � � 
 � 	 " 1 '� � � �

�  � 	� � � � � �*

� � #L  @ � �� # � " +� + %� � � , � $ � � � �$ � � � � "� , , � � $ � �� ,� & �� �� � �� � � � �� � 
 � " � � � � � � / � � 
 1 � � �� � � � � � � � �� �


 � � -� � " � �� /� � � � " % � � � $ � � 4 
 �� 1 . L  @ � �� #7 " �� � �� � � &� � # � " ,� �� "� ! � � $ � � � �� � � � $ � � � � � � �<  � �� � " � � % � � � ! � $ � � � � &�

�� + � � � � � "� �� � ��� �� � � ! � � � �� " �� � "� � �  + " / � � 
 � 	 " 1. � " +� + %� � � , � $ � � �� 	M � � 
 � 	 � � -� �� � +� � � 	�  +4 $ �

� " �� " �� � " � % �� ,� � � �� - � ! �� � � � � ! � �� � � � � & � ! �= � "� �� � � � 
 � 	 "4 &� � � ! & � ! � . 2 � $  " �� ; ! � -� �� �� ! - � � � �� � ,

!� �� +� � � " � ! � � �� �� � + � � � � � "4  � ! � " � �� "� �� �� � � ,� � " � � � � � , �� � � "� " � $  � � �� - � ! � � � �� �� � ,� � � � 
 � 	

+ �  � � � " � ! � � �$ � � � � "� , ,. � �� - �� � " �� 4 L  @ � �� # & " � $ � �  � �� � �� � � �� � " � �  + � �  ! � � ,� � � $ � � �� 	 �� � � ! ��  � �� �

�� � � � � / � �� 	( � � 14  ,� � � $  - �� � @ � �� � ! � $ � � �� 	( � �7 " �� � � ! � � � $  � ! � �� � "� , , �� � D D ). � � �� � � � @ � �� �� � � $ � � �� 	( � �4

$ � & " � "� � �� � " � � � � � ,� � � $ � �� + � � � �� � �  � � � � � � � " � �� � � � � $ � � � 
 . L  @ � �� # � "� $ � � �� ! " � � �� �� � $ � � �� 	( � �

! � � �� � � � " �� � � � � "� �� ; � � �� � DH H . L  @ � �� # $ � � ! " � �$ � �� � � , � � �� � �� �� � � � �� � � � � �� � �� � � � �� � � ! � �� +� ! � � �

�� � �� � � � �� � , �� + � �� � � � � � � � �� � 
 � � -� � " ��� .

� ,� � �; ! � � � � � � � � ! � -� � � ! � � � " " � � " � ! � � � � � " �� � � - � � � � � ��  � �� � � ! + �  � �� � � � , ,� �� � -� � � 
 � 	. 	$ � � � � � � � � & � � � � �� - � ! � �

;  � �� � �� ! � �� �� � � � � $ � � � � �� "�  � ! "� �� �� � �� � , � � 
 � 	 "N

; �� " � � $ � �� � � � $ � �� �� � , &� � # � $  � � � 
 � 	 + �  � � � " � ! "� , , + � %� �= �� �� � ! � � $  � ! � � N

;  � � -� � - � � & � , � $ � �� � � ! � � � $  � ! � �� � � �� �� " " � ! � $ � �  � � �� � , �� � � ! � � � �� " �� � "�  �� � - � � �� "N

; %� "� � � �� � �� " �� � ��  � �� � � ! + �  � �� � � � 
 � 	.


 � � � � ! � ! � � ! �� � �� � 	$ � " � � � � � � � � " ! � " � �� � ! � � � �� - � ! � + �  � � � " � ! � � $ � � �� � � �� "� � ! "� , , & �� $  � � -� � - �� & � , � $ � � " " � � " �� -� � -� ! �� � ��  � �� �

 � ! � �� � � �� � � � 
 � 	. 
 � ! � - � ! �  � " &$ � + � %� � " #� ! & � � $ � ��  � �� � � � 
 � 	 �

; �$ �� , �� ,� � + � �� � � , , � �� � " / �
 � " 1

; �$ �� , "� �� � � �� � , , � �� � " / � � � " 1

; � � 
 � 	 + �  �� � "

; � �� @ � �� � �  ! � � "

; � �� @ � �� � �  + +� + %� � "

; "� "� � + � ! � � � &� � # ! + �� � "� � � � � "

; �= � "� �� � "� �� � � �� "� , ,

; � � $ � � � � �� � + �  � � + � � �

; $ � + � �� "� � � �� "



� �� �� �� � � �� �� �� �� �� �� �� � �� � ��� � ��� � ��� � � � � �� � ��� � �� � ��� � �� � ��� � �� � �� 	
 	� � �� 	
 	 �� 
 � �	
 	� � �� 	
 	 �� 
 � �	
 	� � �� 	
 	 �� 
 � �	
 	� � �� 	
 	 �� 
 � � � 
 � � � 	� �� �� �� � ��� 
 � � � 	� �� �� �� � ��� 
 � � � 	� �� �� �� � ��� 
 � � � 	� �� �� �� � �� � � � 	� � � 	 �� 	
 	 �� 
 � �� � � 	� � � 	 �� 	
 	 �� 
 � �� � � 	� � � 	 �� 	
 	 �� 
 � �� � � 	� � � 	 �� 	
 	 �� 
 � �

A � 	� � 
 � � 	� � � � � � � � & � � @ � � 6

� � !� � �� � � �

� � � 
 � � 	� � 
 � � 	 � �� �� � '� � � �

�  � 	� � � � � �* � � & � � @ � � 6 � � !� � �� � � �

	$ � � � � 
 � � � � � �� � � � � � "� �� � " ,� � �� �� � � � � � � ! �� � $ � �= � "� �� � � � � 
 � 8$ � � " �  � % "�  � ! � � � " - � � % �� � �  � � � � � 
 � +� + %� � ". 	$ � " � � � � � � � � �� - � ! � "

� � �� �� � � � � � � " ,� � � �� � � � � � � " � � � �  �� ,�  � � �� " � , � � � � �� � � � � � "� �� 4 % " � � " � , � � � � �� � � � � � �� � �� � � , � � � �� � �  � � �  � � /� � � � 14 $ � & � � �= � �� " " �� � � �� � �� � � � � � " � " �� �

� � � �  � ! $ � & � � �= � � �� �� � � �� � �� � � � �� " , �� + � $ � � � � 
 � � � � � �� � � � � � "� �� � " �� � � � �� � , � � � � � �. 	$ � �� & � � � %� "� +� $  � ! " � � ! � +� � "� � � �� � � � � $ � � "� � ,

� � �� � , � �. 	� � � � " �� -� �� ! �� �

; � � � 
 � ! � % "� �� � �

; 8$  � � " 
 � �

� 8 $ � � "�  � 
 � � O � � � � 
 � ! � % "�  � ! � $ � 
 � � � 
 " �� � � $ � � � � � �� � � � � � "� �� � � � � � , � � � , � " �� � 
 � �

; � � � �

� � � � %@ � �� " �� - �� & � 
 " �� � � � � � �� � � �� � �� � 
 � � 0 � � � �� " � � ! ! �� " " � �� , �= � �� � � � � � � �; � � $ �� � � � � �= � �� " " �� � " � � �� �� � " �� � � , � � � �� � � �� � � = � , �� � � ��

 �� �� � " � ! , � �� � � "

; � � �� � , � �

� 
 � � 	� � � � � � � �� �� � " � � � �� � , � � �� + + � ! � � "� "� � ! � � " � 
 " �� � � � �� � � , � �� + + � !

; 	$ � �� "� � , � $ � 
 � � 	� � � �� �

	$ � " � � � � � � � � " � +� ! � �� � � � � &$ �  ��  � ��  !� , + � � � � & �� $ � $ � � � � 
 � 8 $ � � " �  � % "�  � ! & � � � � � �  �� +� ��  %� � � � $ � � � � 
 � � � � � �� � � � � � "� �� . � % " � �

� � ! � � "� � ! �� � � , � 5� �� � � �� � � ! � $ � � � � 
 � 8$ � � " �  � % "� � " " " � +� ! .

H

� 	� � 
 � � � �� � �

� � ! & � ! � $

� �  � � +� � � 6

8� % � �$ �� � & �

5 � $  � � � " 
 � 	 � � � � ��


 � � � �� � � � � ! & � ! � $

� �  � � +� � �  � ! 8� %

� �$ �� � & � � $ � 3 
 
 �

'� � � � �  � 	� � � � � �*

� �. � � " � � ! �  � � ! , �� + � $ � 
 � � -� � " � �� � , � � � � � & �� � � � �� �� � � � " � ! 	� � � �� +. �� � �� � � � �� � � DHB  � ! & "

 & � ! � ! !� �� � � � � �� � �� �� � � � � �� � �� � � � �� � � ! �� + � � � � � � � �� � �� , �� + � $ � 
 � � -� � " � �� � , � � � ,� �� � �� � D D ).

� �� �� � D D )4 $ � $  " %� � �  �� � �� � � � �� � �� � �� � $ � � � �� . � , �� + � � � � � � � �� � ��  � ! �� � �� � � � �� �4 
 � � -� � " � �� � ,

�� � � � & 4  � ! "� � -� ! " � $ � 2 �  ! � , � $ � � � �� . , �� + � D DA � � � D D D. 2 � & " �� "� �� +� � � � �� "� � � �� � � � � !

+ �� � �� �� � � $ �  � ! � + � � 
 � � � �� � � �� � � � �  � # /� �� � � 14  � ! & " � � " 	� �$ � � � � � �  � � � � � � � )C C 9 . 2 � � " � � � �� � � ��

� $ � � �� � � + + � � � �� �� � �4 
 	 2 � + � � � "� � � �� � � -� �� � + � � � � , � $ � 
 � ,� � + � �� �  � ! �� + + � � � � � �� � 	� �$ � � �� ��

� � � � �� � , � � � �  � # . 2 � $  " " " � "� � ! � � + %� � � , 
 � � � �� � � "� � - � �� � �� - � ! � � " �� "� � � �� � � � � $ � � � � � � &� � # "4  � ! & " 

�� � " � �� � � ,� � "� -� � � � � � -� � " �� �� "4 �� -� �� + � � �4  � ! � � � - � � "� �� � � � � � � � " � �� � " �� � $ �  ��  " � , � � � &� � # �� �4

"� ,� & �� 4 �� ,� � + � �� � "� "� � + "4  � ! "� �� � ��� . 2 � " �� "�  � �$ ,� �� " �� � $ �  ��  � , % � ! & � ! � $ ; �� � "� � �� � ! � � � &� � # �� �4

� . � .4 $ � & � � � , ,� �� � -� �� � "� � $ � 
 � � � �� � � &$ � � % � ! & � ! � $ � " �  � �� + � � +

	$ � $ � � $ �� "� � , 
 � � � �� � � % � ! & � !� $ 4 %� � $ �� � � ��  � �� �  � � ! �  � �� �  �4 �� � � �� � � " � � %�  + @ � � �� � "� � �� � ,� � � "� � " � ! "� � - � �� � �� - � ! � � " �� � $ � " �� � �� � . � �� � + � " �� �

� $ � � "� � , � $ �  - � � % �� % � ! & � !� $ &$ � � � � �� - � ! �� � �� � ! "� � - � �� � � � "� � " � " � � � +� �� � �� �� � , � � � &� � # + �  � � � ". � �� �� + � �$ 
 � � � �� � � � � , , � � � " ! � � � � &� %

 � �� " "4 &� % � �$ �� � � " & � ! � �� � "� ! "� � � � �� � . 2� &� -� �4 � � $ � � �� �� " � , � � , , � �4 " � �$  " + � � � � +� ! �  � ! -� � �� 4  ��  � "� � + �� �� � � . � � � &� � # � � , , � � � � %�

� � � �� � � "� ! " ��  �; � � +� 4 � � ; � �� � 4  � ! � , ,; � �� � 4  � ! � $ � " � � � � � � � & � � � " $ � & $ � & � � !�  � & � � $ �  �$ � , � $ � "� �� �� " � , � � , , � � � � + #� � $ � +� "� � ,� � � � 
 � � � �� � �

�� � � � �� �� � ". 8� & � � � � "� " $ � & $ � & ! � , ,� �� � � � � � ! � � -� � " � , "� � - � �� � � %� � �� - � ! � ! � � ! � , ,� �� � � � �� � � " � , � "� � ". 8� & � � � �� � �� ! � �� � �$ �� � "� "� � + " � ! � $ � � 0 � � !

� �$ � �� � �� � �� � �. �  �� � � � � � � " & � � � � �  �� $ � & � 0 � � ! � � %� �� � , � � � �� ! � � � �� � + � "� �� � ,� � + � �� . 8� & � � � " $ � & $ � & � � � "� � 0 � � ! " % � ! & � ! � $ + �  � � �4  � ! � $ �

"� � � �� � � � � , "� � � , �� � � �; �� � � � �� � ! � �$ � ".

D

� 	� � � � � ��

� � $ � �� � � � 	$ �

� � � "� ( �  "� � � � �

	� �$ � � �� ��

� � + 8� � � � � " ��

� � � �� � � $ � �� � � � 	$ �

� � � "� ( �  "� � � � �

	� �$ � � �� �� '� � � � �  �

	� � � � � �*


 $  -� %� � � �� 
 	 � ! � � �� �� + �� ! � "� �� ,� � � A � �  � ". 
 " �� � � � $ � � "� H � �  � " & � � $ � � " �� �� "� � + " "� � - �� � " � � � &� � #

�� � " � �� � � ,� � � $ � �� � � � � � � "�  � ! �� � - � �� � �� - � ! � � , � � � ! � , � �� � � �� � ". 
 $  -� %� � � � � � � � ! �� + � � � � � � � � � � � � � � "�

 � ! "� � - � �� � �� - � ! � � +� � �� � � � &� � # ! � " � �� "4  � ! � "�  " " � "� � ! & �� $ � � +� �� � " �� + � � �= � � � &� � # ! � � �� � +� � � ". � � �� �

� � � � " �� 4 
 &� � #� ! ,� � 2 � � $ � " � � � � � ,� �� + � � � ,� � � �� � � �  � " � ! $  -� $ � � ! + � � �� " � � �� � " & �� $ �� � $ � �� + � � � J "


 	 � � � � �<  � �� � . 
 & " � $ � �$ �� , � � $ � � � �� ,� � � $ � �� + � � � J " + � �� �; � �� � � �� � �� � � � � % "� ! � � � &� � # � ! $  ! + �  � � !

� $ � � � � &� � # ,� � � -� � " �= � �  � ". 8$ � � �  � 2 � � $ � "4 
 � �� � ! �= � � � " � -� �= �� � � � � �� �� ! � " � �� �� � � � � � " � � % � �

� � � � � � � � "� � � � &� � #. 
 � � ! �  � � ! , �� + � � � � � � �� +� � � � 
 � � -� � " ��� & �� $  � �$ � �� � � , � � � � � �� �� � �� �� � � � �

�� � �� � � � �� � . 
 & " & � ! � ! & � � $  � &� ; � �  � ,� � �� & " $ � � , �� + 2 � � $ � " � � � � � ,� �� + � � � � � � � � " � � $ � � $ � � � ! � � � �� � N 


�� �� � -� ! +� � "� � � � , � � � � � �� �� �� + � � � � � � � �� � �� , �� + 
 �� � .

� � � �� � � � &� � #4 & �� $ � � $ � �� � �  " � $ � � "� + � � �  � �� " " � � �$ � � �� �� 4 � � ! � � � -� � - � �� �� � , % ��  ! % � ! "� � - � �� " � � � $ � $ � + �  � ! % � " �� � " "� ". 	$ � " � � � � � � � ! � " �� " "� "

� $ �  � �$ � � � �� � � � � �� �� � " ,� � ! � � � -� � �� � $ � � $ 0 �  � ��� - � ! � � 4 -� � �� 4  � ! 
 � � � �� � � "� � - � �� " � � � $ � $ � +� N  � ! $ � & :� � "� � - � �� " � � %� � , ,� �� ! & �� $ � � � $ � � � � - � �� � � -� �

� � �� � +� � � � � � $ � % � " �� � " "� ". 8$  � � � � �� � � �$ � � �� �� 4 "� �� � � ��  � ! 3�  � ��� � , � � � - � �� + � � $  � � " + �� � � � ! � ! � � � , ,� � � $ � "� "� � - � �� " O 	� � � � " � � %� �� -� �� !

P � � � ��  � �$ � � � �� � ��

P � � 24 = � � � 4 � 8� � 6 � 8� � � -� � - � � &

P � � � � " & � � �$ �� � �� � �� ��4 �� �� � �4 � � � �( :� �

P � � � �� � � � - � �� "

Q � ��  ! % � ! 
 � � � �� � � � � �� " "

Q � ) :� �

Q � 9 :� �

Q � � � � � � "� : � ! � �

P � � � �� � � $ � �� � � � � � &� � # � � �� � � ��

P 3� � � ! � � �

�C

� 	� �� � �� � � �

� � � �� � +� � � ,� �

�� � �; :� �

� � � &� � # "

�� � � 0 � � �� � �� & � � " ��

� � �� � � � � � � �� � +� � �

5 � � ! � � �� � " ,� � �� � �;

:� � � � � &� � # " '� � � � �  �

	� � � � � �*

�� � � 0 � � �� � �� & � " �� � �� � � �� � 	 � �� � " � �� �� � �� � �� � � � � � � " �� �� "� � + "4 
 � �. � $ � $  " )C � �  � " �= �� � � � � �� �� 
 �

�� � � �� � � &� � # �� � � $  � �� � � � ! � " ! � " � �� 4 � + � � � +� � � � �� � � , �� + � ��= �� "� � +� � � �� @ � �� " � ! "� � - � �� ! � -� �� � +� � � ,� �

"� � - � �� � �� - � ! � � ". � � � � 0 � � $  " %� � � �� -� � -� ! �� ! � -� �� � �� � + �  �� ! � � � &� � # � � � - � �� " � � #� � � +� � � � � �� " " � !

� � � � & � � �$ �� � ��  � � � - � �� � �� - � ! � � � � - � �� � +� � � . �� � � 0 � � $  " &� � #� ! ,� � %� � $ � � � � � � � � "�  � ! "� � - � �� � �� - � ! � �

�� + � � � � " �� � $ � 
 � � � � ! �� � � " � ! �� � � �� �� . �� � � 0 � � �� ! � $ � �� � �� � � � �� � � �� @ � �� � �  + ,� � � � � � , � $ � , � � "�

� � �� ��  � �� � �; :� � ! � � �� � +� � � " �� � D D D ,� � � � �� ��  � "� � - � �� � �� - � ! � �. � � � � 0 � � $  " %� � �  " ��  #� � �� � $ �

,� � �� & �� � �� � ,� �� � �� " � � � � � �� � � �� " "; �  � � "4 )C C C N �� � � �� � )C C C 4 � � � !� � N �� � � > � � 4 )C C )N � � � 
 � � 	4

	 � �� �4 	 � & � 4 )C C 9 N �� � � �� � )C C 9 N � � �� � �� + + )C C 9 4  � ! $  " " �� #� � �� "� -� � � � � " �� � � � &� � #� �

�� � ,� �� � �� ". �� � � 0 � � � " �� ;  � � $ � � � , � $ � %� � # � � " � �� �� � 
 � ; � "� ! � � � - � �� " � �� � � � �� � " ,� � :� � !� � " � ! � � � - � ��

� �� - � ! � � " / �� � � � ; � � , + � � 4 )C C ) 1 . � � � � 0 � � $  " %� � �  � � �$ � � � � �� - �� &� � ,� � � $ � %� � #4 
 � � � ��  � �� �  � 3� �

� � �$ � � � �� � �� " � ! � � �$  � � " + "4 L $ � � � 8 � � / � � � � � ; � � , + � � 4 )C C � 1N " $ � $  " �� � � � � % � � � ! �$  �� � � � � � � � � ��
	$ � " � � � � � � � �= � �� �� " � $ � � � �� � � � " �� �� " � , � � � � �� � � ! ! � � �� � �� � � � � � �; :� � � � � &� � #. 
 � � " " " � +� ! � $  � � $ � � �� � � � � � � �� " "� " "� " % " � � #� � & � � ! �� � ,

�� � � � � �� � � � � � " � ! � �� � � �� � ". 	$ � � � � � � � � & � � � ! ! �� " " � � � � �� � � ! ! � � �� � +� � � � , � 5� ; :� � " / �� � � � � � N �= � � � � � � � �� �� � � � " 1N �= � �� �� �� � � �; � � � � � +� � "

�� "� � + � � " /
 � � � �; � � 1 � ! � � � � � � � � � �� �� �� � � � � � � � " / � " � 1 � + � � � +� � � � �� � � � � ! � � �� � " � ! ! � " �� " " �� � �; :� � "� � � � ��� � " " � � " " "� � � � � ! & � � $ " � �$

! � � �� � + � � � ". 	$ � �� "� �� �� � � " & � � � ,� �� $ � � $ � � $ � � � $ � �� �( 3� � +� �$  � � " + " �� �� � @ � � �� �� � & �� $ � � , ,; � � � - 	 � , , � � � � � �� � � � �� � N , ��  � �� 4 � $ � �� "� �� �� � � " & � � � $ � � $ � � � $ �

�� � � �� � ! � -� �� � + � � � " ,� � � �� � � �� �  � �� � " � ! � � � �� � .

� �

� 	� � � � -� �� � + � � �

" �� � � � �

� � �$ � � �� ��

� � ! �� & �� & � ! > � � � �� �

� � -� �� � +� � � " �� �� � �

� � �$ � � �� ��  � !

! � � �� � + � � � " ' �( ) �  �

	� � � � � �*

� � ! �� & �� & � ! "� � -� " " � $ � : � �� � �� " � ! � � � � , 	� �$ � � � � � �� � � �� � "4 � " � �  � � , � � ,� � > � � � �� � � � � &� � # ". 2 � � "

�� " �� � " � % �� ,� � � �� ; " � � " � ! � � � �� � � � �� � " � � �� �� "� � - � �� " � � �� "� � +� � " �� � " � �  � � , � �. � � �� � � � > � � � �� �4 � � ! �� & ��

� � � �$ � ! � $ � � " � �  � � , � � � �� � � �� � � , 
 � � " � $ � �� � � � &� � # " �� � � � D D D. 2 � �� ! � �  + � , "� "� � + � � � �� � � � " � �

� �� - � ! � ! � ! � � � � ! � �� ; " �� " � ! � �$ � � � �� � � � ! � " � �� "� � - � �� "4  � ! " � � �� �� � � � �� � � � �� � "� � - � �� " � � �� "� � +� � "

� $ �� � � $ � � � � $ � �� � �� � . � � ! �� & $  " %� � � � � - �� � �� � " � �  � � , � � ,� � � $ � � "� "� -� � � �  � "4 &� � # �� � & �� $ "� � - � ��

� �� - � ! � � " �� � $ � �� � �� � � � 
 �  � �� " " � � �$ � � �� � � � "4 , � � "� & �� $ � � � � � &� � # " � ! � � � � & � � $ �� �� � �4 &$ � �� $ � ! � " � �� � !

 � ! � � � � � ! "� +� � , � $ � � � � � "� 
 � � � � &� � # " �� � " � �  � � , � �. � � ! �� & "� �� � ! $ � " � �� � � �� �� -� �� +� � �  " � 
 �

� � � &� � # � � � �� � � � � ! � �� � �� " "� ! � � �� �� � , � � � &� � # � �  � � � �� " �� � " � % � � ,� � A C ; " � � � 
 � � � � ! � �� � !� + & � ! �

� � � &� � #. �  � � �4 & � � $ K � �� � � � " � � !4 $ � & " �� " �� � " � % � � ,� � ! � � � -� �� � , � $ � , � � "� ! � � �� � � �� � �  � �� " " � � � &� � # " �� �� �� $

� " � .
� � ! �� & � " �� � �� � � �� % "� ! �� 	� #� � .

�� � � 	� � � � � � ; � ! �

� � -� �� � +� � � " �� �� � � � � �$ � � �� ��  � ! ! � � �� � +� � � "

	$ � " &� � # " $ � � � " ! � " � �� � ! � � � �� - � ! �  % � # � �� � � !4 $ � "� � �� 4 � � ! � �  � ! �� " � � $ � �� � � � $ � � + �� �� � � ! � -� �� � +� � � " & � � $ �� � � �� � � � ! � �� � � �� � ". 	� � � � " �� -� �� !

�� � � � ! �  � � �$ � � �� � � � "4 � + � �� + � � � � �� � " � ! � "� "� � ! � � " ,� � � $ � ,� � �� & �� � �

�� � � � ) 6 � 9 :� � "

�� � � 	 � , , � � �� � �� � � � �� �

5 � � � �

� 	 � 6 	� � + � � � � �� �

�� ! � � " ,� � � � � �� � 
 � � � � �� � � � ��4 �� � � �� � � ! % � � � �� �

	$ � " "� " " �� � � " " � �� % �� ,� � � � � � ! � � " �� � � �� "� � ! �� � $ �  �� �  � � + � �� + � � � � �� � � , �� � � "� � - � �� " � ! $ � & �  �$ "� � - � �� � � %� � � � �� ! �� � �

� )

� 	� � � � � &� � #

� � �� � � �� � � � � " � �

� � �� �� � � � �� �

8 � � � � $  � > � � � �� � Network Security - Essential 
steps to secure carrier scale 
networks  [1/2 Day Tutorial]

8 � � � � $  � $  " +� �� � $  � " �= � �  � " �= �� � � � � �� �� � $ � � � � &� � # �� � � ! �� ,� � + � �� � � � �$ � � �� �� . 
 � $ � " �� ��  "

� �� ! � �� + �  � � � �� � " � �  � � , � � ,� � > � � � �� � � � � &� � # "4 $ � � " �� " �� � " � % � � ,� � � $ � �� ! � "� �� ; ��  ! �� � � � ! 	; "� � �� "

�� � � �� � � � � ,� � + ". 2 �  � "� $  " $  � ! "; � � " # � � � �� > 
 � � � � �� � � �� � "� "� � +4  � ! �= �� � �� � �� �� � � � &� � # ! � " � ��

�= � � ��  � ! ! � " �� " " � $ � � " "� � � � � "� � � " � � "� �� �� � $ � � � � &� � # �� , � "� �� �� � �� , �� + - � �� � " � � � # " & �� $ � $ � � � ! � � �� �� � � �$ �� � �� � ��  � ! � � � � � � �� � " � , �� � � �� �

! � - � �� ��  � � � �� � " � � � � � � &� � #.

� 9

� 	� ��  � #� � :� � ��

� � # %� � � � � � &� � #

� � " � ��

� � � $ � & �� �� � > � � � �� �

�  � #� � :� � �� � � # %� � �

� � � &� � # � � " � �� ' �( ) �  �

	� � � � � �*

� � � �� �� � � " �� � �� � �� � � � �� � " � �  � � � ,� � > � � � �� � � � � &� � # "4 ,� �� " �� � � �� � �� � � �� � � :� 
 �  � ! $ � � $  - � � % � � � �� .

� � �� � � � �� + �� � � � > � � � �� � $ � & " � � � �� � � � + %� � � , 	� �$ � � � � � � , , ,� � 2 � � � � " "� � � � � "4  � � � � �� + � � �� �� � � !

�� � " � �� �� � , � � +4  � ! �� � " � �� � � �� � � � - � � � � �� � �� �� � � & � � � # � ��� . 2 � � " �� � � � � " ��  #� � � � � � &� � # �� �

�� � ,� �� � �� " � ! � � ! � " $ � & "4 �� � � � ! �� � � � � 
 � � 	4 �� � � 54 � � � 
 �4  � ! � � �� � �� + + . � � � � " �  � � $ � � � , � &�

%� � # "4 I 
 � 	� � � � $ � � � / � � 5 � &; 2 � � �4 � D D D 1 � ! I > � � � �� � � � � &� � # " � � � � � � " � 	$ � �� + � � � � � � � ,� �� � �� I / � � 5 � &; 2 � � �4

)C C ) 14  � ! $  " � � % � � " $ � ! � � + %� � � , � � �$ � � � � � ! � � � ; � � �$ � � � � �� � � � � " �� �� ! � "� �� @ � � ��  � " � ! � � "� &$ � �� .


 �7 " $  � , ! � � � � � � � � � � �� � � " � � & + � � � � -� � !� � ! � ,� � �� � � �� � � $  �  � �� & " ,� � � $ � ! � � � �� �� � � , ,� � & � ! �� � � � $ , � � � �� " �� �= � �� + � �� " $ � �� � � +� "4  � ! � $ � �� %�

� + � �� -� " � � � � +� � " �� � $ � �� � -� � � � � �� �$  � �� � � � "� � � " � , "� � ! � ! 
 � �� � � �� � � �� � � �� � " � � #� 
 � 
 � � ! � �� � . �� �  � �� & " �� � � �� � � �� � � �� � " � � ! � � � �� , � � � �� " � !

%� � �� �� � � � " + � "� , "� � � � $  � � $ � $ � � �� � � +� � " $ � "� � � � � � �� � "� ! %� � $ � "� � �� � � �� � "4 % � � !� � "�7 � ! � + � ! � � �$  � � � " � � � $ � � �� � � �� � " � $ � + "� � -� ". 	$ � "

� �� "� � � � �� � & � � � �� � �� ! � �� � $ � �� � �� �� " %� $ �� !4 � �� � � �� � � ,4  � ! � "� " ,� � � $ � �� � � �� � � �� � .


