No DNSSEC

IPv4

EDNS0:4096 EDNS0:1232 EDNS0:512

IPv6

EDNS0:4096 EDNS0:1232 EDNS0:512

Dual-Stack

EDNS0:4096 EDNS0:1232 EDNS0:512

IPv4

EDNS0:4096 EDNS0:1232 EDNS0:512

IPv6

EDNS0:4096 EDNS0:1232 EDNS0:512

Dual-Stack

EDNS0:4096 EDNS0:1232 EDNS0:512

comp_dnssec-v4-TCP frag
IPv4

1

1T 11T

T TTT

11T 11T

11T

T TTT 1T

11T

1

11T 11T

1T

1

11T T TTT

11T

1

1T 11T

T TTT

DNSSEC

IPv6 Dual-Stack IPv4 IPv6 Dual-Stack
EDNS0:512 EDNSP:1232 EDNSP:4096  EDNS0:512 EDNSP:1232 EDNSP:4096  EDNS0:512 EDNS(:1232 EDNS(:4096 EDNS0:512 EDNS0:1232 EDNSP:4096  EDNS0:512 EDNS(:1232 EDNS(:4096 EDNS0:512 EDNSP:1232 EDNSQ:4096
LA | DL L GULLLN LA07 470 | L0707, 4707 | 727 LA | D700 AN | U447 70797 2407 | 42407 4777 427
YILLLo | (LA LAY LDl DL (L | DO Lt | 2707 YO LAY LIV | Ll YL | A7 | A LA ls 2707
LS| DIl /Y YIS LS | LI | LA s AL | Lty LA LA 70 GL LN | L LA | L | LAl ts | LA Loty
VAN /AW LIS | LIPS | LA | DL LAl A7 VI /AR /AN AN W A AN N/ R B A /AN Y AR 2 Y
VN /A LLLL, | D007 | 0720 | 9079|7927 277 LANL  GLA Y LUON | G407 D07, | LA97%. | 9040, 1407 427
,’///A,’A VAR LULLL 0L Ll | 47 ’/’///Z 77 Y11 /////// YL | L7 L LU0 | 7777 Lo 1277
VA A Y AR A4 YOLL LAl YL | Ll 7l | Lty N AN A A N S B A AR A AR R WA AR AV A0
VAN /AN VAN /AN AR AWV AR YIS | 0L | LIPS | L2707 1L | 27| Lihrr s 72707
Y09, L0717 LA | D070 | 907 | 9407|2007 477 DL L | GLLG DO | 907 D077 | 70477 LAY 1927 | 7757
AV AR/ YLlLs (LS LIS | LAl | LA L LA LA /////\\ Va7 //Afz// A //Zf/// YLL s LA
VAR AN LLULL LS LY | YL L Y/ LLLL DL LA | LA, L7 | LA | LY | LAl L7
YV /AW AN VA /AR VAV /2 A R AV /AR /2 YL LA V0 DL | LAl LS LDl s | LTl L2077
A/ AV AR GOLL | L9177 | D007, | 767907 | 44077, 797, LAY L9127\ GLLN | a7 0070 | 0%, | 49274 | 44077 7477,
VAR AW 7 W AW AR WA ///;,’/// Yl ///’/// AR A W AN R R WA AR AV )
YOLLN LA 47 VA AR AW N R R AN AR/ A AR A AR S WA AR A AR R R AW A AR
VAN /AN /4 (VAW AR /R W L A /AW A YV /AN AN Y A B N A AN A N R W AR Y AV 2
LGl | DY 7. GOLLN L9070 G005 | 2707, 2744, | 777 LLL1. | L0007 | GAGN | G077 | 0907 G077 | 4707 | 9497, 7774
VA AR AV LS LI ///’/// 7 LS | LY LUl GO LA | LA L7 | LA | Yl A Y7,
AN AR VA AR AN R R AR A AR Y YL LI DLLN | Ll LA | L7 | Ll LA 0fs 1077
VIV /AN AW/ (/AW VAN Y /AW VAN /AN YL s | LIS LA IIN | 2L L0 s S | YAl | At YAl
VA AR LAY L9707 0007 | 077 4407 | 427 /AW /AR LAY 1907 0040 | 0407 24747, | 727
VA AR A AN /////// UL LAl | ALY | LAl 2777 s ///1,’/,0 YA/ //Zf/// Y7 //Af/// A A Y
LI | LAY /Y YOS L LIS | LAl AL | Ly AN AR AN WA A AR AN A R R AR AR A
VAN AW/ LIS LT LA | LGS LSt A SISO LA LI | 2L A7 L2l s 22 | DA | LA Y
YLl Y LL07 | 157 LGl L1 907 | 94970 Lo, 277 GLLL GAG1 | DO | LA V070 907 | 94097, 79747, 277
GOSN S /Y Y1 LU LI | LAt AL | 1y AW AR AR WA, ///f/// Z’///Z LA | DL S
VAR AR AW/ R R A AR A A A LU0 DOLL LA | LAY, L1070 | 4L | Yo 1Aty Y7,
(/AW AR VYR /AW R R AN A/ A /AN AN 2 VAN W A AR AV VR R AV L/ AR 2
GLLL 107 | 277, LG07 | GL9%0. | L007 | 4L07%. | 20747, 477 GLLY | L9270 | GOLN | U7 | 0407, L9057, | 42474 | 2247, 477
LU | Y/ ///(/ 7507 /0 f///AfA oz ////Z// '/f/// GLLAL LIS LN | UL LS00 | YL | Lol DL Ll
VAR AV LAl LLL . LAl | L LAl 247 UL LA LN | L1 DL | L | DL | LA s 1A
(/AW AR/ VA /AN /AN /R W AN AN/ A (VAW /AR /AR W/ AN /AN 7/ R W 2 AN 2 /AN VY 4
LA | L7 v/ Y107 | L9 | D707, | 7027 | 447,49, 7.7, GLLY | DA77 | GOSN | L0007 | 97077 D207, | 70927 | 4047 7772
7 AR AW AR 7 R WA AR A A LA s YO LL LN | LS Lo | LA | Lo s LA Lt
YLL N L1 Y027, LGl L LAl | LA LY | 4277 YILLLs | LA L | LILLN | LA s LOLL | LSV | 2Lt Lol 770
VAN /AN 4 (VAW AR AR W AR AV YV /AN AR YA B AN AN N R WL AR Y AV
LAY DL L9 DULL | LG07 | 07400 | D707 | 72774 7727 LA | D% | AN | QLAY | L0707 4494, | L0047 | 025972 227
A AR AN LA 0 LLILL . LAl | 2L L7 /Y /v ///f/// YA | LA Y7 /////// A AW 2 AR
V174777 4207 747 YL 1L ls | Y127 | DL ls 2L | Lty GLAAL LY LN | YL LSl | Y | vt 207 Ll
VAN /AW LIS LIPS | AL LAt 707 YLIILs | 2L SSLIIN | DAL L0 107 ls | D | LAl 177
L9457 07477, | 207 GLG L0, L4974 | 27479, 7907 747 LAG7 GL0Y. LGN | 4470 L0747, 44774 | 940747 74927 747
YL LAY 27 LAY LA LYo | LA LA | 10/ ,’/////,’A ///,a// SR W AR AN A R R AW AR
LA | LI L DOLIL LAl DL | L ss A | s LA YL LN | YL DLl lo | DL | Ldln s 24 Lt
VAN AN 7Y V2 AR /AW A R AWV L A AR 2 VA /AN Y/ AN A W A AR L AW A R R Y AW 2 AR Y
Y07 | LA07 Ya7 LI GO T L9070 | D0 L7 77 GOLL | GAG | DGO | 700070 | Y07, 79727 LAY L7 Y
AV AR /v //Afz// YOS | Ly 204 | LA W AW ) /////u\ YL Ll LY ///’/// YL Y L7
VAR AW A LA LIPS LA | Y 1270 Yl 7s LAY GOLL LN | LAY Ll l0 o | 1Al | Ll | LA LA
(/AW AR VI AR/ /AW R R AN/ VAR 2 /AN AN 2/ AN WA AR AV /R RV AWV AR Y 4
7/ AN/ A/ Y19 | LG9 | D00 | 707070 | 947, 777, D09 | LA07, | Q1SN | L0707 | 497077 D977, | 729274 | 44577, 7277
LSl | 270 LYl AW AR WA R AN i) VAR A SR R AW AR R WA AR N A
17227 2727 | 447 LULLL L LU | LAl LY 1Y YL L LD LILN | LU LOLL | LA | L4 | L0 7%
/AN 2/ /AN Y /AW AN A W AN/ AV VAN AN /AR W /AN /AN VA W AN/ AV Y
LG | Gl 7. GOLLN A7 G007 | L7007 27774, | 477 DXL | L0007 | GAYN | D077, | 09797 940740 | 9747 | 24797, 2474
VAR AV AN A N4 7///;,% VAR LIl DOLL LIS | LA LS | LA | YL LAy LY
DL N LAY 277 YL 27777 LY | LAty YA | L AR AR AR WA AR AW R R A AN A AR Y A
Y/ AN/ /AW (/AN R /A WA/ N /AN Y VAR AN R Y AV Y AR AR WA AR Y /A A/ ]
LAG1 G007 127 LA LD07 |\ 90949, | 4047 4007 4727 LA | 9747 49N LAY L9007 | G097 | 0% | 2447 477
VAV AR A/ AV /) /////// YL N LA | DAL | L0l 7277 VAL AR ANV N ///’/// 97 ///’/// AN AR
AW AR YLL s (Ll | LIS | LAl 2L | LAty AN A AN WA AR AR R W R A AR A
VA AN /AN LLILIY | SIILLs | S0 | DL LAl 17 VYA AV /AN B A AN YV N i/ R R A Y /AN Y 1 AR 2V
YOLL L9970 427 LIN7 G077 7997 | 4497 29747 9747 GO0 % L9 | QLN | 907 0447, 70907 | 9797, 22747 2747
LS S| Y YL 0L LI | LAArl s YL | Lty W AN R AR WA AR A AN 2 R R /7 /4
VAR AV AN R 2 R A AR A A A, LN LS LA | LA L0/ | G4 A | YAl L 4Ar Y7
(/AW AR VA AR AV R N L AN A AN 2 YIS, LDV | 217NN | LS00 L0 | 0L s | Arr o/ 1o/,
LAY L7 047 D17 | QLA L7 | 4407 7047 447 GULLN A7 QUL | D07 0797, L2707 | 47027 92747 7477
//Afz// YL 117 {////,’/ VAR A W AR AV LA DY LN | DL LU | LY | Ll | G Ll
VAV AR A/ AN 77 LAl UL Ll | DAL vl 277 YUY LA LN | LAty LS | 0L | DI LY | LAl to | 77
(/AW 2/ VAR /2 A/ /AR /AN R WL AN AW /4 WY/ /AW AR/ /A W R AN VR WY AN A Y /AN Y/ A4
7/ AN 777 YL L | L4070 D% | 407 G447 1A% GULLN LD07 GLLN | D07, 4974 L0407 | 9274 9407, 777
LSl | ULI7LY Ll AW AR A Z//ZZ ///’/// Yl AR A A S W AN A R A R WA AR i/ AV
YL | LA Y07 LLLL 0L LD | LA LY 1Y UYL LS DL | LA s | DL LAl | LG | L 107
LS | DI 1A, (VAW ’////’/ VAV AR/ AV LALIs | SIS LN | 404 A7 ’///// VA AN/ AV /Y]
rTTrrT 1T TT T T7TTT rT T T TTT T TTT rT T T TTT T TTT rT 1T TT7TTT T TTT rTTrTTTTT T TT rTTrrT 1T TT T T7TTT
GRRE GRNE SNND ONNE ANNE GnnE SNND ONNS ONnE Gnng GnNS ONNE ONnE anng amg anng NN SNND
SEBZ SBIS 9IRS 3BBZ SBI5F 9IIF  3BBF SIB5 3BBZF  SBI5 S8R5 3BBZF  S8I5 93RF VIS SR IBIZ VIS
[N T[N T[N TSI [N T[N TSN T[N T[IN COUIN COUIN CTSN CUSN CISN CUSN COSn CUSN SIS
S S ® d® S ® S ® d® d® S ® S® (OZOPX OHZOP OHZOD® HZO® HZOX® HZODX (OHZODX HZOD® HZO D
E'US EHE S'Ui S'UE E'UE E'US S'Ui E'US EHE _E'US _S'UE _E'UE _Enf _S-ufﬂ _E'US _E'UE _E'US _S'UE
[ ) cZS cZS [ ) cZS cZS cZS [ ) cZS cZS [ ) cZS cZS cZS [ ) cZS cZS [ )
QE'O 9&'0 QEQ ggo géo EEQ QEQ QE'O géo :géo :ggo ?D/E'Q :géo :gEm géo ?D/E'Q :géo :ggo
Dg UE Ug Og Dg UE Ug Dg UE I_UE 1—02 I—DE I_UE I—Ug I_DE I_DE I_UE I_OE
e e T2 e e e Té e T =2 2d 22 23 23 23 o3 23 o4
S S S S S S S S S 5 @5 @O @5 @5 @8 5 @5 @5
p = p p = = p p =
@ @ @ @ @ @ @ @ @

1500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

500
1280 PMTUD
1280 (no P D

Path 1280 noP TUD)

1280 (no PMTUD

15
1280 fPMTUD
Path 1280 (no PMTUD)

15
1280 PMTUD

1280 (no PMTUD

Path 1280 (no PMTUD)

500
1280 (PMTUD
1280 (no PMT!
Path 1280 (no P TUD)

1280 (no PMTUD

500
1280 }PMTUD
Path 1280 (no PMTUD)

1500
1280 fPMTUD
1280 (no PMTUD
Path 1280 (no PMTUD)

500
1280 PMTUD
1280 (N

Path1280 noP TUD)

500
1280 (PMTUD
1280 (no PMTUD
Path 1280 (no PMTUD)

1500,
1280 PMTUD LGI
1280 (no PMT!

Path 1280 noP TUD) LGI

1500,
1280’ PMTUD LGI
1280 (no PMT

Path 1280 (no P TUD) LGI

1500, LGI
1280'(PMTUD), LGI
1280 (no PMTUD), LGl

Path 1280 (no PMTUD), LGI

1500, LGl
1280 (PMTUD), LGl
1280 }no PMT!

Path 1280 (no Prv?’rUD LGl

1280 PMTUD LGI
1280 (no PMT!

Path 1280 (noP TUD) LGl

1500,
1280’ PMTUD LGI
1280 (no PMT

Path 1280 noP TUD) LGI

1500,
1280’ PMTUD LGI
1280 (no PMT

Path 1280 noP TUD LGI

1280 PMTUD LGI
1280 (no PMT

Path 1280 (no P TUD) LGl

500, LGI
1280 (PMTUD), LGl
1280 }no PMT!

Path 1280 (no Prv?’rUD LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

log(|%nssem(X) - %nssets<Y)|)

fv)



