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

1

comp_dnssec-v4-TCP_packet_too_bi
P IPv4 p ?PVG

1T 11T

T TTT

1

11T 11T

11T

1

T TTT 1T

11T

1

11T 11T

1T

1

11T T TTT

11T

1

1T 11T

T TTT

Dual-Stack IPv4 IPv6 Dual-Stack

_EDNS0512 EDNSP:1232 EDNS):4096 _EDNS0:512 EDNS):123? EDNSD:4096 _EDNS0:512 EDNS(:1232 EDNS)4096 _EDNS0:512 EDNSQ:23? EDNSD:4096 EDNS0:512 EDNS:123? EDNSQ:4096 _EDNS0512 EDNSQ:4232 EDNS(:4096
v/, i 7 i ZZ&E /A2 /AW i % i 27///5 “ i 7. ﬁ ZZ’AE /AN /A 7/ AW i Y/ s Z’/Zﬁ
| ] | , | | ] | | | , | | |
NEEE NEEE  NNOH | ONNN | NOON [ ONNN [ XEEE | OEEE | NONE | NEEE | NEEE | NNSH | ONNN | NQOON [ ONNN [ XEEE | ONEE | SonE
/ \ 7 N | Z9ON | 2407 | 4007 |\ 0474 | 7 NIFZRRNIEZZZN / \ /2 N | ZYON | 7292, | 22407, |\ 424974 | 2 N ZY7 Q YLOLN
AN W2 A7 A2 AR //A’/\‘ ZNNN |\ 777N | 7957, 7777 7947 | 7 N | ZGNN | 279N
i Zumd | G4 | 4ek4 | 4kkk &k | amd Zamd | Zk4 h Zamd | G4 | k%4 4h4k 4k | damy Zmd 424N
\\ll Smmd GEED | SREK QKRR &R&& | Smmh Samd SKQ0 | Cmmh Smmd QKO0 | SR R &K | el gecml .5
7 N7 N |\ Z0ON | 29274 | 4047, | 74274 | 2 N ZNEN | 227N | 7 NI N | Z2ON | 4707 //’/ /7AW N AA N2
7 N 7/ Y A7\ 717 A/4 L7 777 /4 B N 7 N ,'/'/L 7 N 1 N | 7 g/ AN ‘/ /'/ 907 i N QXN
Somd Smmh SEEB | SEEK | SR &G&E | Smmd Gamil SK&0 [ Saml Samd | SEE0 | S0 | S8R 46K | Smmd &l &K
7 N |7 N | GLUN | 0% 04074 |\ 447 | 74 N 20NN | 220N | 7 NI N CUUN | 407, 04740 | 4047 | % NIZRNIWAAZZAN
AN AN AN A A AR SR R SN N MW A A AR AN
7 N7 wN LI | 2007 | 9077 | 7007 | 7 N TSN AN | 70 SN GOSN | 20N | 27207 | 9277 7007 | 0 N | DONN | 247N
AN A NN W2 A 22 A AN A N2 A AN A RN Z AN 22 A 22 722 A WA AN
Z7 N\|Z N\ LLUN | 4447 | 4907 | 2447 | 2 N | ZNEN | Z2oN | 2 NI/ N CLUN | 94077 | 09274 |\ 9444 | % NJIZZN WA
7 NN 2N | 700 | 9ann | 770 | 7 N ZNeN | DN | 700N | GNNN | 226N | 2297 | 75057 27290 | 7 N | LIS | 247N
2 N\ LN | | 70757 407200 | 7007 | 7 N GSSN | Z29N | 705N | ZNSN | ZLIN | 2007 | 5477 7957 | L0 N | ZONN | L2
AN 777 N W77 A0 2 A2 A ARSI SN A AN ANV ZAN 22700 222 A2 AWARSI AW
7z N\|7Zz N | AN LA L2070 | 40447 | 7 W | ZNON | 220N | 74 N 7 NJRAZZA /AW 2/ /AW NEZZZANMWAZ7D0\)
7 N LONN | IO 9477 AV 27 AN A RN A AR AN 72%% 7577, AR VRN
7 N |ZoN 2N | 9507 | 5000 | 007 | 4 N GNSN | 270N | 70 SN | NS | L49N | 2077|7797 7577 | 7 N | DONN | 270N
T N DN | ON | 27520 | D057 | 2002 | 20 N | ZNSN | DLAN | 700N | GOSN\ | 22N | 27772 | 0057 | 2770 | T N | 2SN | D47N
/2 NWAZZN N W 27/777 /AN 277/ AV 777/ /A R N ZNEN | 227N | 7 NIZ N |\ GOON | A0 | G LA | N  ZUNN | 247N
mlll xlll SN RIS nlll slll \\;\I mlll xlll SN ARSI slll NN LIRS
7 N7 N |22 | 727 /// /AN /// 7% N ZONSN | 220N | 2 NI N\ LI | 2007 | 27474, 2907 | % N | ZZNN //A&
4% \ /] D /NN W/ ,A/ Y L | N\ | /47 ¢ NI N NN | 4 VAN 27/, // /4 7 V0
Soml | Smml | SEG0 | GEQR S&E&E C&KE [ Smmi Smml &G0 [ Soml Smml | SEQ0 | GEQR S&&E &K [ Sl (&Sl SR
7\ V7 N GLUN | Uo7 | 0040 Y dd | 74 N[ Z0NN 22N | 7 N | Z NN GLIN | 9407 | 94074 4247 | % N ZONN | 20N
AN NV AN VA A AR - SN A Y N ANV AV A AR AN A
N LN | 2N | e |\ a7 | N 270N | 70N | 298N | 220N | 72707 | 2077 2000 | 4o N | 7 N
Smmd Smmh | SQEN | GRQK GREK KRG o Smmd S0 [ Sommd Camd QG0 | QRQK SR &g | cmm amm &
7z N7z N\ LN | 4497 9407 |\ 04947 | 4 W | NN | 270N | 74 N |z N LUON | 9440 L0072 | w0 | 7 W | ZANN | 0N
NN KN Al e A N A N N NI NI N R A AN A NN
NEEE NEEE  NONOE | ONNN | NNON [ ONNN [ NEEE | OEEE | NO0E | OEEE | NEEE  ONNE | OONN | NNON [ DONN [ NEEE | ONEE | NoNE
7 NN |\ 2N | 77072, 4077 Z’/;QW 7 N | NN | 207N | Z0 SN | 8NN | Z2ON | 4200 20747 | 07474 | 4 N | LIS | 247N
N 1 \ LY 7 7 /'/ // g N7 N 7N | 7 1 N\ | 477 7 LA T g N / /D
SEEE SEEE  SSNE | S8 \’\;\\\ AT N I I T IK A I i ™ s sy
7 N7 N | NN | L9072 | G740 |\ 2407 | % N ZNEN | 227N | 7 Q % N\ ZOON | 4074 | 4404, |\ 74274 | % N | ZZNN | 247N
AN ARNN A W77 //AfA// 77221 % N 73N 20N 2 ZNSN | LN | 2007 5000 | 720070 | 7 N | GOSN | 20N
Zamd  Zmmd G4 | 4444 kit 4 | Zamd Zamd | 2440 i Zam | 44 | 4kk |44kt ik amd lmd D
Zamb Smmd | SN | SREK | GLER | &KL | Smmd Slmd | SEQ0 [ Samd | Smmd | K00 | GRRK KR 4K | 6 & s&%
7z N |7 N\ GLUUN | 4947 | 4774 | 42407 | 7% N ZONNN | 220N | 7 N | Z N\ GLUN | 40407 | 44072 |\ 447 | 7 N | 24NN | 220N
7 N |70 0N | 20790 | 00070 | 5007 | T N NAN | 204N | 00N | GNSN | Z29N | 2477 | 7747 04777 | T N | LIS | 204N
7N LN 2N | 27227, 0277 7007 | 7 N | T8N | 2IN | TSN LNSN | DL | 7707 | 0700 | 2007 | 40 N | DONN | LAIN
ZooN 20N | 2N | 95072\ 72057 | 5477 | Z N | ZNON | LN | 0NN | INNN | D20N | 2277 | 20570 | 0477, | 70 N | GANN | 220N
Z N 200N | 529N | wnnn w90 9427 | 4 N | 980N 226N | 40 oN | gnnN | 2298 | wong vann gnnd |4 N | 948N | 40N
7N N | 2o\ | 727277 7007 2707 | 7 N | ZNoN | ZLIN | 700N | GNSN | ZON | 4707 | 20t | 62900 | 0 N | LIS | 254N
7 N|ZooN GIIN | 9000 | 6700 | it | 7 N GNSN L2 | 7SN | NS | G40 | 2007 | 070770 7007 | 0 N | GOSN | AN
AN RN NN W72 AW A 22 A ARSI A SN Z A AN RNV ZAN 72207 2 222 ARSI AN
Z Nz NIREAZZA 7/ AW/ AR/ AW W | NN | 22N | 72 N 7 N ZAIN | 0440, | /o070 4447 | 7 W | NN | AN
AN AW A 2000 | 7 CN|ZNSN 222N | 705N | Z9NN | 200N | 2207 | 7477 AR ANA
ZON TN LN | 2227 2757 0577 | 7 N|DGSSN | 20N | 05N NN | LUIN | 9007 6700 | 907 | L N | DLNN | AN
7 N\ LN Z0IN | 2297 7077 7797 | 7 N | ZNSN | DN | 00N | 298N | 220N | 727277 7077 797 | 70 N | 275 | 227N
7 N7 i /N R W/ AW /AN /AR N | ZNSN | 227N | 7 i % i ZVAZi /AW /AN /2N N | ZONNN | 247N
OEEE  NEEE  O0ONE | NONN | NNNN [ NONN [ NI | NEEE | ONNE | SEEE | NEEE  QNNE | NOON | DNNN [ NONN [ MEEE | SoEE | oSNl
7 N7 NGO | 20707 | 40407 4007 | 4 N ZNNN | 227N | 7 NI N\ GOUN | 29407 | 4404, |\ 4247 | % Q ZONN | 77N
Z N 70N | 72N | 2277 7777 0///,,“ AR AN ZN I ZARNIA RN /,zfzx A A AR ZANWZZN
Zumd | Zmmd K4 | G44& %k &%  4amd Zamd | 44 | Zamd | Gamd | KR4 | GGG 44’4 ‘i i 77 GHIN
Samd Samb | {RQD | GGG SR 644K | Cmmh Caml QA0 [ Cmml Camd SR | (LR |8k | o o %%
7R/ N | GLUYUN | 407 4777 | 4407 | 74 NIZARNIWVAZA N 1/ N7 N GUIN | 0% | A0 A | 4 NZZRNIAZZA
7 N |7 NN LN | 007 | 9000 | 5272 | T N GNON | 204N | 0N | DNSN | 220N | 24772 | 7747, 0277 | T N | LIS | 207N
7N 7N | wnN | 2707 9777 7747 | o N | TSN | 72N | TooN LRSN | GO0 | 2707 | 000 | 70t | 4 N | GOSN | GLAN
NEEE SEEE  SSOH | SSOQ | QUSN [ ONQN [ SEm™ | SEEE | SONE | SEEE | SEEE | SQOE | SN0 | SO8N [ QNN [ S | SSEE | QSNE
rT 117 T T17TTT1T 1T T17T1TT rT 117 T 1171 1TTrTT rT 117 T 1171 1TTrTT rrTr1 11171 1T TrTT rrTr1 11171 1T TrTT rT 117 T T17TTT1T 1T T17T1TT
SRND onnd Snnd onnd onnd onnd onnd Gnnd onnd onnd onnd Snnd annd onnd onnd onnd annd onnd
SEXE SBB5 SEES SB35 SRRE SBBS S3BS I3RS SRBC ZSRRL S3BS SEES g3RS SRRE SB8S S3BS SEES 9RRL
ISR TSR T8 TSR 958 TSR TSn TSR TSR C9SR COSR rISh C9S8 CFISh F9SR C9Sh ISR COSR
Q ® Q @© Q @ o ® Q ® Q @ Q @ Q ® Q @® O=0 ® O=0 ® GO =0 ® GO =0 ™ (0] o @© O =0 ® O =0 ® O=0 ® O=0 ®
E'US wa S'Ui S'UE E'UE E'US S'Ui E'US wa _E'US _S'UE _E'UE _Enf _S-ufﬂ _E'US _E'UE _E'US _S'UE
cZs [ cZs cZs [ [ cZs cZs [t cZs cZs [ [ cZs [ cZs C<ZS C<Z3
838 gS38 ©38 o538 gS3I8 S33  S38 533 o33 38 538 g3I8 g33 538 g33 g3 538 o33
Dg UE Ug Og Dg UE Ug Dg UE I_DE 1—02 I—DE I_UE 1—02 I_DE I_DE I_UE I—Ug
= e e e e - e d T2 e @-d @73 ©fd oFd oFF ofd oFF @7
5] 5] 5] 5] S S IS 5] S 95 95 @9 95 95 97 95 95 9T

- e e e e e e = e

@ @ o @] @ (0] o @ (0]

DNSSEC

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 $PMTUD
Path 1280 (no PMTUD)

15
1280 PMTUD

1280 (no PMTUD

Path 1280 (no PMTUD)

500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

1280 (no PMTUD

500
1280 }PMTUD
Path 1280 (no PMTUD)

1500
1280 (PMTUD
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)



