No DNSSEC

IPv4

IPv6
EDNS0:4096 EDNS0:1232 EDNS0:512 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_dnssg&;v4-TCP_frag_too_big

1

11T 1T

11T

1

11T 11T

11T

1

T

T

11T

11T

1

11T 11T

11T

1

11T 11T

11T

11T 1T

11T

DNSSEC

Dual-Stack IPv4 IPv6 Dual-Stack
EDNS0:512 EDNS(:1232 EDNS0:4096 EDNS0:512 EDNS(:1232 EDNS0:4096  EDNS0:512 EDNS(:1232 EDNSQ:4096  EDNS0:512 EDNS(:1232 EDNSQ:4096  EDNS0:512 EDNSQ:1232 EDNSD:4096  EDNS0:512 EDNSP:1232 EDNSD:4096
LAl QLA LAY | AT | Dl 007 | 94970 2047, %477 YLL | 1907 00 YGLY LA | GO0 | 907 4497 L7
YL s L0770 | DL | 07 | 210000 LAl | 704270 | 24077 | 107 G492 |\ L0 17 GLLAL LS | LLA | YL L ts 2707
ULLAL L0 L | GLL1s | DL L7 | 2L | Ylr ol /07 Y07 VA A AR A/ AV A VI AR AW ) R R A A AR
VYR /AN A Y R W/ AR Y AV AV R R Y 2 AN 2 /AR Y 4 DOLIL LIl | 7270 VAW AN Y AW AR /AN 7YY,
LU0 | G497 I07 | 907 2447, 7027 | 9494 42747 7477 /AW 1A GLLLN A7 G007 | Y7 4797 | 74407
YL LIl | 1277 ,’A//Zf/; //’/’/// YL | L7, //ZZ’/ V7 LI LY LY LA Yl ///’/// AW AR A
LS DL LA 70 | 0L L2l | LA 70 | DL LAl 247 YLYL LA Ly AR AR R W AR AN A
YL LA L | LIl L1 DAl | sl | 20 | LAl (/AW /AN, LI SIS LA | DA LAl | 2/
YGLL | 1907 G470 | 007 479747 | 2907 | 927 27497 7.77 AW (/AW /A LAY 197 | 17
LLLIL DALY | AL LL | YOS LDt Yo | 2 | Yl /Y L9 | D VI AR AV VI AR A AV A ) //’/’/// /AR A
YL1Y 1L | Ll lae | 047277 | 40D L7270 | 4477 LY 79777, DO LAY | Y YL LSl | D077 | Y ds 104777 Y7
D\ A NN NNNERNNNT N AN NN NN NN S BN N A NN NEBANANN NN NN NN N BNNN NN NIINANNN N \\\\‘. NNON | OONN | NN | H | NNON [ QONNN | NNON | ONNN | NONANN NN E
DAL | D707 1297 | 9497 22457, | 2757 /AN /A LU0L7 |\ 01497 14 LO07 | G497 L7 | %907 9479 7277,
VA AR AW R W AR A A 2 ) /////// Yas 7.7. DL LY | 7 A AR R W R i A 2 )
YOS LILO L0 | LA | DAL LA s | YL | Ll 240 LY LI s LS L LSl L LL | LI | 72010 LI | 1L
VAR AV 2 A W i AN 2 /AN Y /A N AV VAR /2 YL LS | 27 VAW VAN Y R W i A AV
LAG7 | G007 LA | 4207 477 | 74927 /AW AR YL L9974 | 77 GOLL | G907 G007 | 007, 47,974, 727
vz ///’/// 757 VAR i ANV ZZ’/// YLLY Lty /////// YL Y LSS LIl Lo | LA | DL L s 2707
LA DI LL | L1172 | 2L L0070 | 0 | YAl | A7 | 407 VI AR A AN VAR A AN A R R AR AR A
YIS | LIS AT | DI | A2 ls | DL Lo | 7 ls | DAl | 177 LA LY | 727 Y/ AW/ 2 AN Y i AW/ AN /AN 7YY
D900 | GA07. D07 | 79727 | G407 | 29457 | 949742 742747 477 /AW /AN YOI | L0007 G497 | 9047 7407 947
YL LA | 1A | L/ //’//A// UGLL | Y007 4 Ll ///’/// YL L LA YA | L | LA L7 77
LN LS N LAl | DL LI | 470 | DAL Ll 7274 YL 17 | 2 AR AR R W R A )
VAN AN A W AR AN/ R W AR AW 2 a Y/ 2/ AW /AN, WLLIL | SIILSs | 10200 | DAL LAl | 72/
/AW 7/ AN/ /AW /AN /AN /A W AN /AW 7/ /AR /AN /7 AN/ /AW /R R /AN 7/ /AN 2
GLLY | L0792 | G097 07 0494, | 47, 47027 777 L9070 0477 | LY. LA07 | DL L0 | 47070 Yo7 | 747
VAR /AW 2/ R W 2 AN /AN 2 R W AV L/ AR Y /2 VI /// AN/ Y11 //7’/// Vv // AW 272277
LU0 | GLAY LI07 | 42070 Y07, 4007 | 27407, 4747, 277. YOLL | L9707 04 GOLL | A7 G477 | 07 47,77, 74727
ULLL LA 10 | DL L | L1070 LA | Sl | LAty VL Ll LD LY LT GLLAL LIS | LA | 2L Ll ds | 270
LA DALLL | LIS | DLL | L7 2t | YA | sy | 407 LT LY L VAR AN R R A o A
VAR /AN 2V R W AR Y AW/ 2 VR W AN 2 /AN 474 (VAW ANYY [/ /AN R Y/ RN /AN AN Y
D07 | G497 D77 | 907, G470, 29407 | 474 44977 777, ANV GLLL | LA07 4407 | 9077 7727 2747
YL LY ///1,’/’1 YL //Z’/// YL | L7, /////// Y LS LY L 7L f///AfA LAl | LAt LAt Y | 1A%
LI LN L7 | L0 Ll | L7070 | DAl L 7277 YL L Ul AR AR R W A i AN )
Y/ AN/ AN A WA AR 2 AW/ /R W A AR AV 27 VAN /AN, VY /AN /AN /R R /AW L /AR 2
GLLL | D007, GL00. | 9L 70707 2477, | 4907, 4407 7727 AR/ /AN DAL | G917 | 4207 47 7477,
VAR A R R A A //’/,0// YOS L7 1177 v/ ///’/// i/ YLLs | 1L 10 | DAL | LAl 2700 Ll to
127247 L4070 20707 | L2/ LAl Ll | s | 2L | Ll AN/ A LI LIS | LS 1s | LA L7 2/
/2 AR /AN 2 A N AV 2V A YV B W Y AN/ /AR /Y2 DL L | Y VI AN Y /AN Y R W AR AW 24
DALY | GO0 LS00 | LA D207, G707, | Y007, 707 247, YO0N7 0497 | 4. G070 | 00774, Q0% | 797274 2047 | 247
VAR 2 AN /R W AR A A ) ///;,’/// Y0 11 AW A YL LIl | GLA | Yo Ll Yo/
LSS LILLL | LAY | YLl | LA s | L7 | Lol | 707y | A2, LDl N L LA LS| LA | 04417 LAY | 10,
VA2 AR AV 2 Y R WY 2 AN /AN /A N AV Y AR Y2 YOS LI | 27 VAW AN/ W AN AV 2 Y
LA07 | G107 L9057, | 4207 G070 L9707 | 27407, 4947, 27.7. YL % | 19727 27 YO0S9 9400 | L9707 4777 427
YL LI | DL | L0 0700 | Lo | LAl ls V7L Yl LA YIS 107 /A f/’///’/, AL | 2L | LAl 277
V/ VN AN 2 /AN M A NV N AV VA Y i B W A /AN /AN 2V Y0 7Y | Y VAR AV YL, ///’/// (VAW A
NNONN | QNNN | NNON | ONNN | NQNN [ NN | QONNN | NNON | QNNE | XONN | NNQN [ XN [ E | XN NN QXN [ NN NN \\\\\.
GLLY | L9707 G400 | 0707 G407 D047 | 760707 9477, 277 /AN /AR LAG | D07 407 /AW 7 A/
/AR ///,a// ////Z’/ LY 1777 ',A///l’,/ LIl UL VI, A VA AR/ A AW A, ///’/// Y11 LAl
YOS 0Ll | Yl L | LAl LA Ll | L ls LY 107 LGOS LY 107 GOLIL LI L | LA | L Ll /07
LS DIP1Ys | LA | DL LAl s | LAY | Dl o | 1l | 4Ar 7 V2R Y/ AV VAR /AW 2 R N AN 2 /AN 4
DLLY. | L0707, GL07. | 24070 70707 94974, | 4047, 4707 7747 1907 0494, | 47 LA |\ G097 L9007 | 4477 7277, | 447,
VAR AV ) ///,’/// YL L7 | vl L7 0/1,’/ f////,fA //’/’/// iz Yl Y //Zf/// YL | Ltr /o 0//7’/ i/
YLLL LLI1 | GO L | DAt i s 1A | LAl | LA s 2N Ll VA /AN, LI LIS | L1 | DAL Ll 277
LSV | UL LD | 77 DAY L0 A7 | DL | 1A ls | 277 VA /N 27N VAR Y/ /AN 2 R W AR /AW 2
LG | G707 L9070 | 97977 | 4047 4277 LL9 |\ L9007 | 277, G707 | 4797 | 47 LG07 | 04977 Q07 | 2927 2747, 777
VA AR/ A AR /R W AR A ANV ) //AfA// YL L YOA. Ll 727 YOS LDl | L0 | Yl //Zf/// 907
GLLIL LIl | LA | DL LAl ls | D07 | L L7 Ll LU L L LA LAY LULA27 | LA L7 1%
VA2 AR Y AV I R W /AR 2 /AW R R AV /AR Y /2 PLLL LI | 2 (VAW I AN Y/ W AN /AN 7YY,
D17, LG | D770 | 907 | 94070, 2277 | 2407 74277 777 /AW GLLYG. L9707 | 59797, /AN 7/ A7
DOLYNLLL LAY | D05 | LA | LY | L7 4777 L7l LS LS| L AR /AN ) /////// YL 177
LA GOSN L7 | L0 L L7070 | DAl L 7277 YL LA Yl YL L0120 | YL LL | L7 A S/
VI VAN /7 AN /A WA AR 2 AW I /R W A AR /AW 27 VAN /AN, VY AN 7 /AN 2/ R R Y AV /AR 2
G0N | L9727 GL0G | 0707 4407 D079 | 749497, 2707, 707 /AW /A LLLL | D07 L9774 | 24947, 724707 477
//AfAO Y lL s L0077 | 4L Ll ds | 727007 | LA/ //Z’/// 757 VI AR AN Ll ////Z’/ YL | L2 | 2L Ll
YL 11 LLAL | DIr /o | 24270 | 7L L7 | 047 | Lo | 7047 YOA. Ll 727 UL LLA70 | DL | Y2l 1Al Y7
/AN /Y A W /AN /AN /A W AR Y /27 AV 227 VAR Y/ AV VA Y AV 2 R R Y AN /AN 24
GLLYLN L7 GLLG | 9005 | 49707 | G707, | 007, 7477 727 VAN /AN LA | D070 2907 | 9470 47277 777
VAR AN 2 R R A ///’/// DOLL | LY | 7277 YL //’/’/// 7 // L9007 AW AR AV )
YL LI D07 | L0 7470 Yo | LYt | 0S| Ll LY YA lY 1Y LA DAY LY | 2L LA s | Y
NWANNN | NONON [ NN | SONNN | QONNN [ NQONN [ NN QONN | NXNOE | ONNN XN NN [ E | SNNN NN ONNN | SONN | NN (DN
rT 11T T T T T TTT rT 11T T 1T T T1TTT rTTrr17——— T T T T T T1TTT rT 117 T 17T T TT71 T rT 11— T 1717 T T T1TT1TT7 rT 117 TTTrTr TTrTT
ORNG ONNG ONNG  ONNS ONNS NS ORRS ONNS ORNS  ONNS ONNS OR 9 ONNG ONNS ONNS  ONRS ONRS ONDS
g8R82 ZBL 2BBS SBRL ZRRL IRBS SERL ZREL ZIRBS ZERL ZR8% B 2 ZR8% ZRER SBRL ZREL JER2 SERL
33% 238 B 3 8 B 3E 8 2B 5338 5238 b2 B 538 5238 5333 538 5238 oIy
412 412 =) =) 412 412 412 412 J1°2 412 412 5 =2 4312 4312 412 412 412 412
[ cZ3 cCZs CcZs cZs cZs cZs [ [ [ [ c 3 [ [ [ [ [ cZ3
9(—:& QE'Q EE'O EE'O QEO QE'O QE'O QE'O QE'Q _QE'Q “Qéo g 3 9&'0 :géo :gam :gam ?g(—:m :géo
SE S S S S S S o2 52 92 82 -~ 2 82 82 02 82 o2 ~O=
SR B - T T T =i B i i i i e
o o o o o o o R R olS) olS) S olS) olS) olS) olS) olS) olS)
e e e e e - = - e
@ @ @ @ @ @ @ @ @

1500
1280 PMTUD
1280 (N

Path1280 noP TUD)

1500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

1280 (no P
Path 1280 (no P TUD)

500
1280 $PMTUD

500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

1280 (no PMTUD
Path 1280 (no PMTUD)

500
1280 }PMTUD

1500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

1500

1280 (PMTUD
1280 (no PMTUD)

Path 1280 (no PMTUD)

1280 (PMTUD
1280 (no PMTUD)

Path 1280 (no PMTUD)
500

1280 (PMTUD
1280 (no PMTUD)

Path 1280 (no PMTUD)

500, L
1280 (PMTUD), LGl
1280 (no PMTUD), LGl

Path 1280 (no PMTUD), LGI
500, LGI

1280 (PMTUD), LGI
1280 (no PMTUD), LGI

Path 1E8(|) (no PMTUD), LGI

1280’ (PMTUD)

Path 1280 (no ?’MTUD LGl

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

Path 1280 (no Pl\/h'UD LGl

1500, LGI
1280'(PMTUD), LGI
1280

Path 1280 (no P

1500, LGI
1280 (PMTUD), LGI
1280 (no PMT

Path 1280 (no PI\/?’I'UD LGl

1500, LGI
1280'(PMTUD), LGI
1280

Path 1280 (no P

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

Path 1280 (no Prv?‘rUD LGl

15
1280 PMTUD LGI
1280 (no PMT

Path 1280 (no P TUD) LGl

no PMTUDY, LGl
w?’r ,LGI

no PMTUD), LGI
rv?‘r , LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



