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N 5)1 191#-(#,(1dZe1Z<-2$9:<-17<-1,</W9!3?/:S/)4#:. $!@$4,$#9$IN#41<,I TAQIMgU’
H.%$*#1%.:31;:#*H$'&I*H.%$*0:/$%2&3*PH. %$* " #$&,6 Q*
o! FIh@e!N<,IN?/'?:/)6#:<-!
o! dze!C)//ILI"?S#-=187?i$,j!!!

11 1,0$*2:$:$*@'&'3$HSEA#*PI2@Q*.":(.&I0* #)%)-2!1<|B$$SI1'$I#.$ 42 #1$-4=!
[<C T>KIZ<@$EVHDAMEn!!!

11 OK3OW!(SN#?/111",$9'</(91 #-9/#1$!)-1<1#:-=1#.$ #2$1872i$, I TSM2M!g%9bHI%9IN
T>KIZ<@$#-('leVmU!
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I
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1 3#42567)"1"824%(95)"9#%9:%); 2%!"#$%&'(&")*

<7::25"#=%+<0

1 \)-BI2-($,X?:/)6#<-IC)LIOk3OW!L |
($N#?/1!1',$9'</(9!C'$-1AdO! -0
'SH(H8<.BI)-1,#X4<?-1,=1/$.$/9!
TA%9br1%9U!! ponro

11 g-($,X?:/)6#:<-1854<%$91%<,$!S,<8/$%#:41#91AddIN?,1'$,)-4, $#9$9!

)'12

One CUBIC flow @ 20 Mbps (real-life tests)
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cwnd (packets)
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L C-$#*". 110*1#)/X/<99! T#-(1<1'$,19<?,4$9!<N!/<99U!.$,979!0k3X/<99!!
o! "<1#12<<(N-()4#1<,!<N!1'$!<-9$1!<N!4<-2$9:<-!
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$9S<-9%!1<!/<99ll
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11 qO$(19<!=TC*#-1$cS$,)%$-11#21<%#:<-19?2)1$IN<,!dZe!
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One NewReno flow, CoDel @ 10 Mbps
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One NewReno flow, PIE @ 10 Mbps
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Add!
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Increased ! ¢ causes insignificant change in median RTT
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Il We also tested for One CUBIC flow, with PIE/CoDel @ 10 Mbps

Il Evident throughput gains, although smaller than NewRenoOslue to
CUBICOs already aggressive additive increase and default L. = 0.7

Il Queuing delay distributions are similar to NewRenoOs
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Two NewReno flows, PIE 1Two NewReno flows, CoDel
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Convergence time / default ( "o, 0.5) Convergence time / default ( "o¢, 0.5)

@ {1, 5, 10, 20, 40, 100} Mbps and RTT={10, 20, 40, 60, 80, 160, 240, 320} ms

JFI of the cumulative number of bytes transferred per flow from the time a new flow entered, (after
30 sec during a 90 sec experiment) and noting the time it took until this index reached a thresholg__D*
(0.95)
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CoDel
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- 1 h$-$L19!%$()?%X9)6$!p<CONMSM!p<C!1$,%)-#:-2!,) 2" 11#1t$,!177!
- I mMM2MI,$(?4:<-D-1e\d!<N!/#,2$!C$8X S#2$9!
- 1"2068%,!<N!,$(?4:<-191$59!8<?-(11kg .y (0.5)

d'$!I$i$41!1<N!<.$,9'<<1I#1!1'$!$-(I<N!9/<CX91#,1!!
KIHI38S9!T$cS$,)%$-1UMN
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¢ Unlucky flow
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e
- Tl
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I +<NIF\E##: 1

11 Ohm!)918%$)-214<-9)($,$(IN<,191#-(#,()6#:<-1#9HdS$,)%$-1#/!(,#B=!
1'$IA&#$%&$H#*<&328$$%2&3*9'[-*B.%,$*PA<IBQ*

NI #HX)SVX1ASY%XH#1$,-#:. $8#AB<iXB4-

|

11 V1D)9I($L-$(IC)1)-11'$194<S$I<NIMZ"I$CS$,)%o$-1#: <-1(,#t!
(HX)BVX19.C2X$4-X$CSS$,)%$-1#:<-

11 V11)988)7-'8%9)2:1%-$(FHD=C* @ '2&#$& & $*'&7*@2&.%*< $&I2.&I*
Rt H (B<,B)-2!+,<?SI#111'$!IVmd>!

11 g$%&S™ : #, LIN<, \)-2C#-(1>, $Sh7 @5, 1&2, " *%6$: . O #15*:$Y4#,$!
#.4#)/#8/$'1#11S aa'$)%M)LM?)<M-<a-#$$%Ba,$95#,4'a0hma
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11 Ohm!)9!#1%)-<,19$-($,X9)($!%< () L4#: <-I T4'#-2$91<-/=jU!

11 Z<%S/)$9!C)1'11'$!, $91I<NIA>ZIWFAY!

11 V-4,$%$-1#/($S/<=%$-1!C) 1'l-<|pH2 X (#=j

*

I+<*C$% .%H'& B

#U) 7)2-)L4#-111',<22'S?112#)-1C) 2" 1/=X%2/:SIScHT #ud

SU \<CIl/#1$-4=IT?9) X @%%,'eVmU!
4U "<I191#, .#:<-I<N!91#-(#,(dZe!

(U ASHO<-#8/$14<-.$,28-451#-(IN#),-$99!C) 1", $4<%%$-($9!
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