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�BZ��� $R RYBbt $t 3$�Z�� d� qk}${sjjk� �Y� I����8$ts�$Bt BP �Y� W7_ bBZjI A� IBt� B&Tj$t�� bY���sR �Y� s{�Zsj W7_

bBZjI A� ZR�I $t {Bt`Zt{�$Bt b$�Y �Y� 4Bb stI }s{,�� {jsRR$h{s�$Bt $t ��sjT�$8��

qY� W7_ 8sk A� Z}Is��I �$�Y�� 8stZsjjk Ak �Y� t��bB�, 8sts��� B� sZ�B8s�${sjjk Ak RB8� 8��YBI �Ys� 8Bt$�B�R

�Y� t��bB�, stI j�s�tR �Y� s}}j${s�$BtR ZR�I� stI �Y�$� {Ys�s{���$R�${R� $t �Y� t��bB�,� *�}�tI$t� Bt �Y� {sR�� b�

8sk A� �sj,$t� sABZ� R�s�${ B� Ikts8${ W7_R ��R}�{�$%�jk� qY� sZ�B8s�${ {BtR��Z{�$Bt BP �Y� W7_R {BZjI AsR${sjjk

A� IBt� $t �bB I$&���t� bskRU

d� qY� }�B{�RR 8$�Y� A� $8}j${$�� �Y� W7_ bBZjI A� BA�s$t�I sR s R$I� ��RZj� BP }��PB�8$t� RB8� B�Y�� ��js��I �sR,

$t �Y� t��bB�,U 3B� �-s8}j�� �Y� W7_ {BZjI A� PB�8�I bY$j� bB�,$t� �Bbs�IR PB�bs�I$t� bB�,jBsI ��IZ{�$Bt

ZR$t� s }s{,�� {BZt� 4Bb {jsRR$h����udd�dM�d; qY� }�$B�$�$9�I ��s^{ 4BbR bBZjI �Y�t PB�8 �Y� W7_� yt �Y�R�

8��YBIR� $� $R ZRZsjjk sRRZ8�I �Ys� $� $R A�t�h{$sj �B �Y� ZR�� $P ��s^{ 4BbR b$�Y js��� tZ8A�� BP }s{,��R s��

}�$B�$�$9�I� <Bb�%��� I�R}$�� �Y� Ps{� �Ys� �Y� t��bB�, �JZ$}8�t� $R PZt{�$Bt$t� $t st B}�$8sj PsRY$Bt� �Y�

ZR�� 8sk R�$jj tB� A� �-}��$�t{$t� stk R$�t$h{st� }��PB�8st{� $8}�B%�8�t��

1� qY� }�B{�RR BP I�ht$t� �Y� {Bt��t�R BP �Y� W7_ 8$�Y� sjRB A� �-}j${$�U b� bBZjI �Y�t A� ZR$t� s R}�{$h{

8��YBI �B PB�8 �Y� W7_� qY� 8��YBI 8$�Y� A� AsR�I Bt t��bB�, 8sts���R }��RBtsj $tR$�Y� �B �Y� t��bB�,

stI $�R R��%${� }�Bhj�� B� �Y� W7_ {BZjI A� {BtR��Z{��I AsR�I Bt $tPB�8s�$Bt BA�s$t�I stI }�B{�RR�I P�B8

��s^{ 8�sRZ��8�t�R� V 8�sRZ��8�t� AsR�I ��s^{ {jsRR$h�� �s�Y��R R�s�$R�${sj Is�s P�B8 �Y� t��bB�, �B sIs}�

�B �Y� ��s^{ }�B}���$�R BP �Y� t��bB�, $� $R {Btt�{��I �B� yt 8�sRZ��8�t� AsR�I ��s^{ {jsRR$h{s�$Bt �Y� W7_

$R {BtR��Z{��I sZ�B8s�${sjjk Ak BAR��%$t� �Y� t��bB�, ��s^{ stI ZR$t� R}�{$h{ stsjkR$R 8��YBIR�dx
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3$�Z�� d� ��k {Bt{�}�R BP ��s^{ {jsRR$h{s�$Bt $t st yt���t�� �BZ���

1�;� _��PB�8st{� stsjkR$R

3�B8 �Y� �BZ��� }��PB�8st{� R$I�� �Y� ��s^{ {jsRR$h{s�$Bt R{Y�8� 8ZR� }��P��sAjk A� sAj� �B I���{� R��%${�R {Bt�s$t$t�

�Y� 8s`B�$�k BP }s{,��R R��t $t �Y� t��bB�, RB �Y� �BZ��� bB�,jBsI 8sk A� ��IZ{�I sR 8Z{Y sR }BRR$Aj� %$s {s{Y$t�

�Y� R$8$js� I�{$R$BtR {Bt{��t$t� �Y�R� R��%${� 4BbR� V� �Y� Rs8� �$8�� b� RYBZjI tB� A� 8B%$t� �Y� bB�,jBsI P�B8

�Y� �BZ�$t� stI PB�bs�I$t� �B �Y� 8�{Yst$R8R I�sj$t� b$�Y �Y� {jsRR$h�I }s{,��R� yt �Y� {Btt�{�$Btj�RR �t%$�Bt8�t�

b� RYBZjI �s,� {s�� �Ys� �Y� s8BZt� BP {jsRR$h�I }s{,��R IB�R tB� �$R� �BB Y$�Y �&�{�$%�jk ��IZ{$t� �Y� A�t�h�R BP

{jsRR$h{s�$Bt� yt �Y� {Btt�{�$BtTB�$�t��I �t%$�Bt8�t� b� t��I �B 8Bt$�B� �Y� {Btt�{�$Bt R��Z} ��RBZ�{�R sR B}}BR�I

�B �Y� ZR� BP }s{,�� PB�bs�I$t� ��RBZ�{�R�

qB sI�JZs��jk BAR��%� �Y� JZst�$�s�$%� }��PB�8st{� BP s ��s^{ {jsRR$h{s�$Bt R{Y�8� b� ZR� s JZsI�$js���sj 8BI�j

{Bt�s$t$t� ��t��sj Ps{�B�R BP JZst�$�s�$%� }��PB�8st{��dx qY� 8�sRZ��I Ps{�B�R �tsAj� ZR �B BAR��%� stI {B8}s��

I$&���t� {jsRR$h{s�$Bt R{Y�8�R $t ��js�$Bt �B �s{Y B�Y��� qY� PBjjBb$t� PBZ� Ps{�B�R s�� I����8$t�IU

T ]Btt�{�$Bt R��Z} Ps{�B� �$%�R st $tI${s�$Bt YBb 8Z{Y �Y� s%��s�� {Btt�{�$Bt R��Z} R}��I stI �Y� tZ8A�� BP

{Btt�{�$BtR t��I�I �B R�� Z} $t �Y� ��s{� I$&�� P�B8 �Y� ��P���t{� }B$t� bY��� sjj 4BbR R��t $t �Y� t��bB�,

bBZjI A� �$%�t �Y�$� Bbt {Btt�{�$BtR�

T ]Btt�{�$Bt R}s{� Ps{�B� RYBbR bYs� $R �Y� 8s-$8Z8 tZ8A�� BP R$8Zj�st�BZR {Btt�{�$BtR $t �Y� t��bB�, PB�

�Y� BAR��%�I ��s^{�

qY� {Btt�{�$Bt R��Z} Ps{�B� stI �Y� {Btt�{�$Bt R}s{� Ps{�B� ��js�� {jBR�jk �B �Y� {Btt�{�$BtTB�$�t��I ��{YtBjB�k�

qY�R� �bB Ps{�B�R jBR� �Y�$� ��j�%st{� $P �Y� t��bB�, �t%$�Bt8�t� IB�R tB� B&�� I�I${s��I {Btt�{�$BtR �B �Y�

{jsRR$h�I }s{,��R stI �Y���PB�� t��IR tB R�}s�s�� {Btt�{�$Bt R}s{��

T _�$B�$�$9s�$Bt Ps{�B� $tI${s��R YBb 8stk }s{,��R $t �Y� �B�sj ��s^{ s�� }�$B�$�$9�I $t s }s��${Zjs� R��%${�

{jsRR� qY$R Ps{�B� $tI${s��R �Y� B%��sjj �^{$�t{k BP �Y� ��s^{ {jsRR$h{s�$Bt R{Y�8� P�B8 �Y� }B$t� BP %$�b BP

PB�bs�I$t� bB�,jBsI ��IZ{�$Bt $t s {Btt�{�$Bt B�$�t��I y_ �BZ��� �t%$�Bt8�t�� qY� 8B�� }s{,��R s�� 8s}}�I

�B j�RR {Btt�{�$BtR 8�stR �Ys� �Y� PB�bs�I$t� {B8}Bt�t� stI �BZ�� jBB,TZ} }�B{�IZ�� BP �Y� y_ �BZ��� s��

�-}��$�t{$t� s j�RR�� I�8stI PB� }��PB�8st{�� <Bb�%��� $t s {Btt�{�$Btj�RR �t%$�Bt8�t� PB� �Y� }�$B�$�$9s�$Bt

�B A� RZ{{�RRPZj� s ��s^{ {jsRR$h{s�$Bt R{Y�8� RYBZjI tB� }�$B�$�$9� �BB 8stk }s{,��R� !�Y��b$R�� �Y� A�t�h�R

BP }s{,�� }�$B�$�$9s�$Bt s�� jBR� stI tB ZR�� R��%${� I$&���t�$s�$Bt $R s{Y$�%�I�

T V}}j${s�$Bt Ps{�B� $tI${s��R� s{{B�I$t� �B �Y� y_ s}}j${s�$Bt I�ht$�$Bt �s�j$��� YBb 8stk I$&���t� s}}j${s�$BtR

s�� }��R�t� $t �Y� ��s{� stI YBb �Y�k s�� 8s}}�I �B s }s��${Zjs� }�$B�$�$9s�$Bt B� R��%${� {jsRR� qY$R Ps{�B�



�$%�R st $tI${s�$Bt Bt YBb �Y� ZR�� $R �-}��$�t{$t� �Y� ��s^{ {jsRR$h{s�$Bt R{Y�8� $t �Y� JZst�$�s�$%� R�tR��
Vt sAZtIst{� BP s}}j${s�$BtR 8$�Y� %��k j$,�jk ��RZj� $t st s8A$�ZBZR W7_ stI 8$�Y� A� bsR�$t� {Btt�{�$Bt
R}s{� stI B�Y�� ��RBZ�{�R�

qB %$RZsj$9� �Y� PBZ� JZst�$�s�$%� Ps{�B�R b� ZR� �Y� JZsI�$js���sj 8BI�j PB� {B8}s�$t� I$&���t� ��s^{ {jsRR$h{s�$Bt
R{Y�8�R $t 3$�Z�� 1� qY� JZsI�$js���sj 8BI�j �$%�R ZR st $jjZR��s�$%� }${�Z�� Bt YBb �Y� I$&���t� ��s^{ {jsRR$h{s�$Bt
R{Y�8�R }��PB�8 $t ��js�$Bt �B �s{Y B�Y��� qY� �tIR BP s-$R }��R�t� �Y� 8s-$8Z8 BP �Ys� Ps{�B� $t s {���s$t t��bB�,
wR$8Zjs�$BtD �t%$�Bt8�t��
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3$�Z�� 1� +Zst�$�s�$%� }��PB�8st{� 8BI�j PB� {B8}s�$t� ��s^{ {jsRR$h{s�$Bt 8��YBIR

3�B8 �Y� ZR��R: }B$t� BP %$�b� �Y� ��s^{ {jsRR$h{s�$Bt }�B{�RR RYBZjI sjRB A� sAj� �B B&�� �Y� ZR��R BP �Y� t��bB�,
}��{�}�$Aj� $t{��sR� $t �Y� BAR��%�I B� }��{�$%�I }��PB�8st{� BP �Y� s}}j${s�$BtR {��s�$t� �Y� {jsRR$h�I ��s^{�
!�Y��b$R�� b� {BZjI `ZR� sR b�jj {Bt{�t��s�� Bt B}�$8$9$t� �Y� }��PB�8st{� BP �Y� t��bB�, {B8}Bt�t�R b$�YBZ� stk
sII�I %sjZ� �B �Y� ZR��� qY���PB��� $� $R $8}B��st� �B 8s,� RZ�� �Ys� $P ��s^{ {jsRR$h{s�$Bt $R ZR�I $t �Y� t��bB�,�
$� b$jj sjRB }�B%$I� t��bB�, ZR��R stI s}}j${s�$BtR st $t{��sR�I R��%${� j�%�j� qY� h�R� R��} �B ��sj$9� �Y$R bBZjI A�
�B $8}j�8�t� 8��YBIR �B I$&���t�$s�� ��s^{ ��BZ}R P�B8 �Y� ��s^{� qY� JZsj$�k BP �Y� {jsRR$h�I s}}j${s�$BtR bBZjI
�Y�t A� �%sjZs��I Ak $tR}�{�$t� �Y� W7_R �Ys� �Y� ��s^{ {jsRR$h{s�$Bt R{Y�8� YsR I����8$t�I�

n� �=NqyT]NV77 Nz+ ]NV77y3y]Vqy!W

n�d� qY� }�$t{$}j�R BP 4Bb stsjkR$R PB� 8Zj�$T{jsRR {jsRR$h{s�$Bt

qY� }�B{�RR ZR�I PB� {BtR��Z{�$t� �Y� {jsRR$h��R stI {jsRR$Pk$t� �Y� ��s^{ $t�B 8Zj�$}j� {jsRR�R R�s��R Ak h�R� stsjk9$t��
PB� �s{Y s}}j${s�$Bt� �Y� tZ8A�� BP 4BbR stI �Y� }s{,��R Bt �Y�R� 4BbR ��R}�{�$%�jk b$�Y I$&���t� 4Bb �$8�BZ� %sjZ�R�
qY� tZ8A�� BP 4BbR w}�� s}}j${s�$BtD {Bt�s$tR $tPB�8s�$Bt Bt �Y� ZRs�� BP �Y$R }s��${Zjs� s}}j${s�$Bt $t �Y� t��bB�,�
AZ� R$t{� �Y� tZ8A�� BP 4BbR $R I�}�tI$t� Bt �Y� 4Bb }s�s8����R� �R}�{$sjjk �Y� 4Bb �$8�BZ� %sjZ�� $� sjRB {Bt�s$tR
$tPB�8s�$Bt Bt �Y� ��8}B�sj A�Ys%$B� BP �Y� s}}j${s�$Bt� qY���PB��� $t �Y$R bB�,� �Y� 4Bb �$8�BZ� %sjZ� $R %s�$�I $t
B�I�� �B I$&���t�$s�� ��s^{�

qY� RYB���� �Y� �$8�BZ� %sjZ� $R �Y� P�b�� tZ8A�� BP q]_ {Btt�{�$BtR B� }s{,��R $t s =*_ R���s8 {st A� 8s}}�I
ZtI�� Bt� 4Bb� $t Ps{� s 4Bb 8$�Y�� $t RB8� {sR�R� {Bt�s$t Btjk }s��R BP q]_ {Btt�{�$BtR \ =*_ R���s8R� =R�I



$t �Y$R bsk �Y� 4Bb {BZjI A� ZR�I �B I���{� s}}j${s�$BtR �Ys� R�tI B� t��I �B R�tI }s{,��R b$�Y %��k j$��j� $t���%sj
A��b��t �Y�8� yP b� {jsRR$Pk 4BbR �Ys� R�tI }s{,��R s� st �%�t �s�� stI �Ys� IB tB� }sZR� PB� s j�t��Yk }��$BIR BP
�$8� b� 8sk {BtR$I�� �Y$R ,$tI BP s}}j${s�$Bt sR �-���8�jk $t���s{�$%� wYs�IT$t���s{�$%�D� qB ZR� s ��js�$%�jk jBb 4Bb
�$8�BZ� %sjZ� b� 8$�Y� A� sAj� �B I���{� �Y�R� ��s^{ 4BbR P�B8 �Y� t��bB�, sR Ys%$t� s ��js�$%�jk js��� tZ8A��
BP }s{,��R 8s}}�I $t�B s ��js�$%�jk R8sjj tZ8A�� BP 4BbR stI �YZR b� 8$�Y� A� sAj� �B I���{� 4BbR BP $t���s{�$%�
s}}j${s�$BtR� <Bb�%��� $P �Y� s}}j${s�$Bt R�tIR }s{,��R b$�Y jBt��� $t���%sjR $t A��b��t }s{,��R B� $P �Y� ��js��I
��s^{ 4BbR s�� I���{��I b$I� s}s�� P�B8 �s{Y B�Y��� b� {BZjI s��Z� �Ys� �Y� s}}j${s�$BtR s�� tB� $t���s{�$%� Ak
ts�Z�� stI IB tB� t��I s Y$�Y j�%�j BP }�$B�$�$9s�$Bt� qY� jBt��� �Y� �$8�BZ� BP �Y� 4Bb $R� �Y� 8B�� q]_ {Btt�{�$BtR
B� }s{,��R BP =*_ R���s8R {st A� s�����s��I $t s R$t�j� 4Bb�

3BjjBb$t� �Y�R� Y�Z�$R�${R� b� {js$8 stI AsR� BZ� PB��Y{B8$t� bB�, Bt �Y� sRRZ8}�$Bt �Ys� s}}j${s�$BtR b$�Y js���

tZ8A��R BP }s{,��R stI jBb {BZt� BP 4BbR b$�Y s }s��${Zjs� 4Bb �$8�BZ� %sjZ� }BRR�RR $t���s{�$%� JZsj$�$�R 8B�� �Yst

�Y� R��%${�R b$�Y P�b�� }s{,��R stI js���� tZ8A�� BP 4BbR b$�Y �Y� Rs8� �$8�BZ� %sjZ�� qY$R R�s��8�t� $R {js�$h�I
$t 3$�Z�� n�

flow timeout

number of 
   flows

Best effort traffic
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Elastic traffic

3$�Z�� n� qY� �&�{� BP 4Bb �$8�BZ� �B �Y� tZ8A�� BP BAR��%�I 4BbR

3B� �s{Y s}}j${s�$Bt $I�t�$h��� b� 8�sRZ�� �Y� tZ8A�� BP 4BbR stI }s{,��R b$�Y 4Bb �$8�BZ� %sjZ�R BP (�dR� dR stI
d(R� qY$R I$%$R$Bt stI �Y� %sjZ�R BP 4Bb �$8�BZ�R s�� s�A$��s�k stI 8$�Y� A� sj����I I�}�tI$t� Bt �Y� t��bB�,
bY��� �Y� ��s^{ {jsRR$h{s�$Bt bBZjI A� s}}j$�I� qY� s}}j${s�$Bt $I�t�$h�� wq]_\=*_ RBZ�{� }B��D� �Y� tZ8A�� BP
4BbR stI �Y� tZ8A�� BP }s{,��R PB�8 �Y� %�{�B�R �B bY${Y b� s}}jk �Y� Nz+ sj�B�$�Y8� qB s{Y$�%� ��t��sj$�k BP
�Y� ��RZj�R b� tB�8sj$9� �Y� ��RZj�R �B �Y� �B�sj tZ8A�� BP }s{,��R stI 4BbR ��R}�{�$%�jk� 3$tsjjk� b� }��R�t� �Y�R�
t��bB�, ��s^{ }�Bhj�R b$�Y �Y� 8�sRZ��8�t� ��RZj�R �B �Y� {jsRR$h{s�$Bt }�B{�RR w8Zj�$T{jsRR Nz+ {jsRR$h��D bY${Y
b$jj ���Z�t �Y� W7_ PB� �s{Y R��%${� B� }�$B�$�$9s�$Bt {jsRR�

n�1� ]Ys�s{���$R�${R BP N�s�t$t� z�{�B� +Zst�$9s�$Bt

qY� >ut�s��R�ut�$�YAB� w>ttD 8��YBIR PB� {jsRR$h{s�$Bt Ys%� }�B%$I�I �BBI }��PB�8st{� Bt s %s�$��k BP ��sjTj$P�
Is�s R��R stI BP��t }��PB�8 A����� �Yst 8B�� {B8}j${s��I s}}�Bs{Y�R� qbB }BRR$Aj� ��sRBtR s�� R�s��I $t >d�HU

d� _�s{�${sj }�BAj�8R BP��t Ys%� s jBb $t��$tR${ I$8�tR$Btsj$�k sj�YBZ�Y �Y�k 8sk Ys%� 8stk $t}Z� %s�$sAj�R� yP
RB8� BP �Y� $t}Z� %s�$sAj�R s�� $t���I�}�tI�t�� �Y� Is�s j$� Bt jBb��TI$8�tR$Btsj 8st$PBjI b$�Y$t �Y� $t}Z�
R}s{� stI �Y$R �&�{�$%�jk ��IZ{�R �Y� I$8�tR$Btsj$�k BP �Y� }�BAj�8�

1� V{{Z�s�� �R�$8s��R BP {BtI$�$Btsj }�BAsA$j$�$�R s�� tB� t�{�RRs�k PB� s{{Z�s�� {jsRR$h{s�$Bt� yt RB8� R�tR�� �Y�
}�BAj�8 BP {jsRR$h{s�$Bt $R tB� sR I$^{Zj� sR �����RR$Bt� RB �Y� �&�{� BP I$8�tR$Btsj$�k $R j�RR R�%����
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-> Classifier

Classify measurements

1: Flow analysis 2: Classifier construction 3: NSP construction
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