IPv6 IPv4 Dual-Stack IPv6 IPv4

Dual-Stack

no_dnssec-both-TCP_packet_too_big
IPv4 IPv6

Trrr TT1TT

LI

TTTT TTTT

TTTT

Trr1r TT1T1T

TTTT

TTTT TTTT

TTTT

TTTT

TTTT

Dual-Stack IPv4 IPv6 Dual-Stack
_EDNS0:512 EDNSP:1232 EDNS):4006  EDNS0:512 EDNS):1232 EDNSP:4096  EDNS0:512  EDNSP:1232 EDNSQ:4096  EDNS0:512 EDNSP:}232 EDNSP:4096  EDNS0:512  EDNSQ:1232 EDNSP:4096  EDNS0:512 EDNS(:232 EDNSP:4096
SNDL NGO |\ DAON | 727 N | GAON | GOLN | 2N | G700 | LN | 07 N | LN | AN | GO7LN | AN |\ Y070 | 27 N |\ G4O70N | 27NN
g_ VA4 a OLN | LN | 47 ﬁ Y2ON | LN | 70N | LN | YO70N | 27 N | 17N | LN | LN | L2 oN | 077N | Y N LN 70%&
é AN\ | NONE ONNH | QN H NXXNE QONE | XNONNE  SNNE XNONNEH | ONEE  XONNE  OXXNE | QXONE | NXNONE  QXNN\NE | NNEE  ©N\\E  X\\=E=
27 N| 27072\ // N | 27 | N | 220N | 047N | 44 LU | LN | 27 N | 940748 ///Q LN | L2oN G0N | 27 N | AU | 2NN
47 N | LN fA////\\ 77 |\ YO | LS N ////ZQ /’///u LOYSN | 4 N //A’/\‘ VAN //ZQN ’////\\ ///’/\ ’/// N | LU | 2NN
o\ %% ﬁ YUl | 77N | Y7 S LN | YN | 70N | 2707N | 72742 | 7274 ﬁ 9747 277N\ | Y27 7.7, Y270 N | L7270 ///ih
2 N\ | NO\N ANANNN N\ NN\ NYNAN NN\ NN NN\ NN NN\ ANNNN N\ ANANNY N\ \\- NN ANNN
S|\ 27 N\ GLUNR |\ LN | 407 N | G0N | AN | 074N | LAON | 274N | 270 N | QL0 | 00N | G0N | 00N |\ 240N | 774 N | AN | 248N
SN2 N | LA | ZOLN | 2 N GOLN | LN | AN | Y2 ON | LN | 742 N ///’/\‘ YL | LN | 27NN | LN 27 N | LN | /NN
2] 7 N | YOLN LA YN | 27 N | 27N | G0N | L20N | 007N L2 0N | 07 N | YN | LN | L0 | 7N | 207N | 27 N | 207N | /SN
3 NNEE NXN\H | 2NN NN H ONXH  X2NNH | ONNXXHEH  X0N\NE | NN\ ONNEE NNONH | ONNEH | NNNH  QONNEH |  NNNEH | NNEE | XNN\E NN\NEE
SNZl W LU |\ GOAN | 27 N | QLN | 24N | 240N | G0N | GAUN | 474 N |00 | GO7LN | 00N |\ GO | 0N | 7 N | LO0N | 074NN
S 07 N YN | 77N | 772 | N | LN | 207NN | 70N | 247N | 70N | 274 N | YN LY | YOl | LY | Yl | 7. N | 207NN | 7NN
217 ;\\&-! NN&! NN NI AN\ NN&! ANANNNY ss\\! AANNNY NR NN\WN NN NNENEUEENENNN A\ N\\H NQ&‘ &;“!
SN2 N | LI | 1077 Y | N | LY, YL | LN | 2 1LN | 777 V7B WA/ /A Y//A VLN | LN | LN | 47 N | DO7N | 7NN
S22 NI 200N |\ 220N | 272N |\ GAUN | 4N | ZAON | 204N | 40N | 274 N | L2 | 47N | 00N | DA |\ L00N | 47 N | 70N | LZANN
Tl 472N | ZO7LN | AN | 270 | N LN | GOSN | L2leN | LN | L oN | 47 NN | Y7N | AN | DO | 270N | 04N | 22 N | 77N | NN
27 NNEE  NONONE OO [ NN ! DNNNNN NANNEH [ ONNEH  NONE | ONNE [ OOEE | NN\NONE | NN NN&‘.‘ NN NN\V! WNEE NON\NE | N\EE
a 707 N\ YN | AN | 270 N LAN | GOSN | LN | 04SN LN | 407 N | YN | LN | DN | AN | DN | 27 N | L 7N | NN
gl7z N\ 727 Z’///N 7 |\ N\ LAON | ZO7N | AN | GL74N | 27O | 47 N | Z2ON | GL7N | 407N ///k YOO | 27 N | 247N | /NN
|77 a //// h N | 274N ’/’///s 7Y\ | YN | 177 727\ | 727 s 207N | 1Y GOYN | L2l | YN | Y N | 7N ’///s‘
2 NN || NN NINNN AN\N q ININNN NN\ . NN NNA\N DNNNAN NN ANNNNY NN\ AN\ NN ANANNNY NN | NNAN NN
a /RN ’////\ LN | 7 | N LN | LS | L2 laN | LN | Y2 oN | 707 N | G0N | AN | 47N | LN | SN | Y N LN | AN
sy N 072N 226N | 4% N 400N 429N | 404N 200N | 9428 | 29 N 440N 40N | 940N | 400N | g | 44 N 245N | 948N
W27\ /////i 277N | 47 ﬁ GO | L2ON | 1IN | Y oN | 077N | 7472 N | 242N | 447N ZQ//S ///// /’///i 727, N | YN | 478N
21N\H NN NNWN NN NaN DNRNAN NINAN ANNN\N NINRN NN\H g NINAN NN\ DRNNN ANNYN) NN NN | ANNNNY N\ .
S| 7 N AN | ULN | L N | UL | AN | GOIN | LR | LN | Ytz N | GLYN | D2l | AN YL | AN | 27 N | LN | 777NN
G272 N\ AN |\ GOUN | 27 N | GOLN | AN | 207N | ZZON | G407 | 42 N | DAYN | 7N | 20N | GO | 20N | 274 N LGN | 278N
124 N | 7N /////,N Y2\ | LYN | YN LN | U1 TN | LN 270 N | LY | 277N | LN | LYN YN | L7 N | YN | SN
21 NNEE NONE | ONNE | 3NN B ONNONE  OONH | NNONE | D\ NNNH | ONEE | XONNE  ONNEH [ NONE  ONNE  NONNEH | NNEE  N\NN\E  \\EEn
3 20 N | LA ’////h Y| NGO | LN | GAIN | D2 laN | GAIN | D N | AN | UOLN | LVON | GOSN | LN | 47 N | Y2 laN | GANN
S|\ 272 N\ Z70N |\ 204N | 27 N | GLOUN | LN | DAIN | G0N |\ GAGN | 4747 N | AN | QOGN | 2N | GOLN | Z7oN | 274 N | L24N | D/4NN
|7 N | YN //_/’/\ 202 N | LN | Yl | AN | DL | LYW | 47 N | YN | LN | YN //_Z’/N 070N | 27 N | 247N | ZZ NN
21 NRN AN\ W\ N\ ! AN\ NN AN\NN\Y WA\ NN\ NN NNWN DR\ AN\ ANANNY NN\N N\N\H DNINRN NN!
a 27 N | LA | TN Y2 | N LAY | UL | LN | 2SN | LY N | 27 N | LALIIN | 277N YON | LN | DN | 77 N | 27N | L7NN
g w7 s Z&Zi ZZQS 9% i ZZVAE /A'//Zﬁ ZQZi ////,ﬁ ZQZE v/ S ZVAZE '///,Qs ’/ZZi Z’/"i QZZE 727 N //ZZN ’/IQSE
§' \\\.- ONNE NONE (NN | E h\‘\‘. NNNHE [ ONNE NN\V! SONE | XNE_ | O\\E NG&.‘ NONNE  NXONE | ONNE | ONEE NN\V! NN
S 727 N GOLN | LA | 074 N | LN | GLYN | U lN | LN | YN | 77 N | GO7N | YN | 1SN | L2 loN | G4 YN | Dt N | LN | Yy NN
S22 N|COAN |\ Z70N | 074 | N | 220N | 447N ZVAZN LLIN | 427N // N | 227N | 20N ///\ Z00N |\ G4 | 72 N | DLON | 27NN
57 ’/// i LN | YN | 47 ﬁ Y7 | AN | 27N | LN | 247N /////\‘ Y loN | 247N | Yl | LN | 27, a Zﬁ//i ’///ﬁﬂ
2 \H DAY NN\E | NN AY\RN AN\ NN ANNNNY DNINAN | NN- JE NN NNOE | DN\ NN NN NN NN N NN L
o '/’ N | ZZIN | YN | 07 | N | 20N | 70N | DH7N | LN ’/WVQ Y7 N | GLYN | LN | GLYNR | L2 loN | GLYN | 7 N LS AN | 77NN
S|\ 22 N\ DAUN |\ L0ON | 47, N | YO0N | AN | 074N | LAON | GO74N | 270 N |\ GLOAN | 200N | DAYN | 20N |\ 40N | 272 N | AN | 473NN
SN2 N | 22N | 207N | 27N | LN | LN | LN | LN //42\\ Y1 N | YN | YN | LN | 47 7N | 27 N | Y27N | /785N
2] NSNEE NNONNE  NNN\E [N B NNQI‘ QNNE [ NONE  ONNE  XONE | NNEE | XONNE | NN\N NN | NN\V! ANNEH | \N\NEN Q\\- \N!!
3 Y17 N | OGLYN | LN | 7N | GOSN | LN | D1 IN | LN | LN | Yt N | AN | D2l | AN | D7 | AN | 274 N LN | 7NN
S NGl N ZUO0N |\ 204N | 27 N | GLUN | 220N | ZAIN | G70N | 040N | 974 N | LA | GOLN | L2ON | GL0N | 220N | 407 N | 7N | 24NN
SN\ 0% N | YN //’/’/\‘ 27 | N | 7N | 07N | L7ON | YN | LN | 07 NN | YN | LN | YL | LN 0//4\\ 77 N | 277NN | 7NN
2TONEHE NNONH  QNNE | XN | H | ONNE NXONH | ONNNE  XONE | ONNE [ QNEE | NN\NONEH 2NNE | XN B ONNE  NONONH | ONEE XN\NE | N\N\EER
BN77% N\ LN | GLIN | Yt N | LAIN | UL | VN | LN | VN | 07 N | LN | GOSN | YO | AN | YN | 77 N | DO7N | /NN
272 N| 220N 047N | 42 | N\ GAGN | G0N | AN | 074N | 7O | 274 N | L2ON | Q07N | 270N | DAGN | YN | 47 N | 207N | 4NN
147N | 200N LN | 27 | N LAN | YN | LN | LN | LN | 7N | YN | LN | LN | LY N /////\ Y7 N | 7Y | LYIN
21 NRN] AN AN ANNY ‘ DNINNN NNAN ANNNNN NININ INNNNN AN | ANANNY NQ&! ANN\IN) DNINAN ANNYNY Q&-Q NINN Q&!Q
a N7 N\ UGLN | LN | 270 | N LLIIN | LS | LN | D L7NN | L2 /oN 77 N | GON | AN | DA | 00N | G 74N | 7z N | 077N | /NN
S|\ 27 N | ZOON | DAUN | 4740 | N | LAON | GLOLN | L2oN | GOSN | LGN | 7 N | LN | GAYN | GOLN | AN | GG LN | 7. N | GOSN | 7NN
3

8124 N | 220N | 274N | 272 | N | 247N | 424N | AN | 204N | 20N | 274 N | LN | 010N | LN | 00N | LN | 7. N | 44N | 4NN
a NNEHE NONE  ONNE [ DN H NNONE  QNNE [ NNXONE  QXNNE | XONNEH [ ONEE  XONNEH | ONNE | S0ONE | NNO\NE 2NN NN\EHE N\N\EH  X\EN
SNZY N|GLIN | Z2ON | 27, N |\ 200N | LN | ZO7LN | LAON | 474N | 27 N\ GLIN | L0 | DAN | L0 | G40 | 274 N | 20N | 273NN
§_ 27 N | AN | 2SN | A i //Zﬁi Z’///S V/ZQﬁ 20Z§ LN | 77 ﬁ ZZ//N 7//Z§ LN //Z"ﬁ ZQ’/S 77 ﬁ Z//Zi //Zﬁﬁ
é NNEE  NNONEH  Q0NNE [ NN | H QONNXNE | XN\NE | NN AN IINRNAN B ENNNY [ BENANAY NN NN IINTARN  BEANANNY NN NN BN [
G722 N\ 220N |\ G0N | 27 N | OGN | L70N | L0 | LN |\ 2004 | 7% N | AN | G0N | 220N | QL7 |\ 700N | 274 N | Z720N | 274NN
27 N |\ LN | GLYN | Y N LN | VLN | AN | 2L | LN | 24 N | LN | 0L | Ll | LN | YN | 47 N | LN | 7NN
el1%47 s 277N | 27N | 727 ﬁ Y270\ | 277N | 4N | LN | 1N | 47 a LN | 17N | 2t | LN | YN | Yz LN | YN ’///ﬁi

3 N\N\H A\ANN\Y NN ANV NN\ NN\W\N NN NON\N A\NNAN N | ANANNY NN\ AN\ NN ANNNNY NN | AN\ A\\\
S|\ 274 N\ 220N |\ 244N | 27 N | QLN | 20N | 240N | Z70N | G40 | 974 N | 00N | GO7LN | 20N | QLA | Z7oN | 47 N | LO74N | 474NN
S04 N | YN ///’/\‘ 27 | N | LN | DTN | LN | 207N | LN | 07 N | YON | LN | 2N | AN | YN | L7 N 2NN | NN
21 \\&.l SNQ. WA\ N\ l QSN. N\\Ql &SN. WA\ NNN\E GQ.. NNWN WA\ NON\N Q&Nl NNRN Qx.l N\\&l AN | ]
& | NN\H ANNNN\N NN\N AN NY\RN A\NNNY NN A\NNNY NI\ NN A\N\AN N\NYN A\NN\N WA\ A\ANNY NN} | N\WN AN
I-ullll L 1T TT T T T TTT 1T TT 1T TT LI L 1T TT LI L L 1T TT LI L 1T TT LI
GuNE Gnng oSNNS o8 B onnd ONnE oNnY GnNS onng ONnE onNE onns onng ONnY NS Gnns ONNE GnNE
SE85 g88% g% gz & gexh gxxt S33% S35 g% gus% gexi gxst g33% S35 g3k gmxE: gxxE gxsE5
38§ 8% 3B 28 ]!E 33 WE :|WE 3% IS8 o238 5238 5I3B 633 bI35 5233 b33 bHU3b
410> =47 HU= 5 =2 41> 41> 41> 41> =R 41> 41> 41> g H1>2 H1u> g g H1u>
cZS CcZs [ ) c 3 cZS [ ) [ ) cZs CcZs [ ) cZS cZS cZS cZS cZS cZS [ cZs
géo ggo QE'O g 9 QE'Q QE'O QE'O géo ggo :gaqo :gaqo _QE'Q ?U’E'Q :gqu ?U/(—:m _QE'Q :gaqo _\D/E'Q
UE Ug Dg 2 UE Ug Dg UE Ug I—Ug I_DE I_DE I—Ug I_DE I—UE I—Dg I—Ug I_UE
8 "8 "8 8 "B |3 |3 T T3 ES BS OBS BS OBS B3 B3 B3I B3
S S S S S S S S S 25 @5 285 5 @5 @S 95 @5 @S
p p p p p p p p p
@ @ @ @ @ @ @ @ @

1280 (no PMTUD
Path 1280 (no PMTUD)

1500

1280 PMTUD

1280 (no P

Path 1280 noP TUD)

1500
1280 EPMTUD

15
1280 PMTUD

1280 Eno PMTUD

Path 1280 (no PMTUD)

1500

1280 (PMTUD)

Path 1280 (no PMTUD)
1500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)
1500

1280 EPMTUD
1280 (no P

Path 1280 (no P TUD)
500

1280

1280 EPMTUD
Path 1280 (no PMTUD
500

1280 (no PMTUD

1280 EPMTUD
Path 1280 (no PMTUD)
500

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

1280 (PMTUD), LGI

1280 (no PMTUD), LG
Path 1280 (no PMTUD), LGI
1500, LGI

1280 (PMTUD), LGI _

1280 (no PMT

Path 1280 noP TUD) LGI
1500, L

1280 (PMTUD), LGl
1280 (no PMT

1280 (PMTUD), LGI
1280 (no PMT!

Path1280 (no Prv?‘rUD LGI
0, LGI

1280 (PMTUD), LGI
1280 (no PMT

Path 1280 noP TUD) LGI

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

Path 1280 (no PMTUD), LGI

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

LGl
Path 1280 (no PMTUD), LGI

15
1280 EPMTUD LGI

1280 (no PMT

Path 1280 (no P TUD) LGI
1500, LGl

1280 (PMTUD), LGl

1280 Eno PMT

Path 1280 (no Prv?‘rUD LGl

Path1280 (no PM‘rUD LGl
0, LGI

100;X>Y

50

0.5

0.1

-50

-100;X <Y

log(|%nssets (X) - %nssets (Y)D

fv)



