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

11T 11T

11T

1

T TTT 1T

11T

1

11T 11T

1T

1

11T T TTT

11T

1

1T 11T

T TTT

DNSSEC

Dual-Stack IPv4 IPv6 Dual-Stack
_EDNS0512 _EDNSP:1232 EDNSP:4096 _EDNS0:512 EDNSP:1232 EDNSD:4096 EDNS0:512 EDNS(:1232 EDNS):4096 _EDNS0:512  EDNSQ:12327 EDNSQ:4006 _EDNS0:512 EDNS(:1232 EDNSQ:4096 _EDNS0512 EDNSQ:1232 EDNS(:4096
ZUSN | NN | LGN | 0490 L7457, 0497 | 4 ON| N N | ZOON | 47 N | INNN |\ LUNN | 94505, | 294074 | 2424, | 7 N | ZN N | 224N
Z W | Z.NNN 977N Y77V '/ /0 | 4o AN | N 77N 97 N\ AN 7VZRNN Y7 1S YA | 7 N | ZN YV ale
Sumh Smml | SGE0 | S K KL |l Camh 45K [ Cmih caml S | Sl S & | Comme e &
/ \ NN | ZGON | 4A99. | 9007, 4474 | 7 4N | 7N Q GOUN | 27 N NN | Lo | 47972 | 4047, 2747 | 2 N ZN N | 227N
ANV AN A A AR //A’/\‘ 7% N|ZNNN 705N | 22727 7277 772 | N |7s N | 222
i md | Q44D | 4edk | 4kkk ki | 4aln %n i &a | md Zamd | & | 4e%4% 4R4k 44k | damy Camd | ZZ&
\\ll & S RS S SSIKSIETS ER | SSSH | SSEE | SEEl | SSEN | SOSS | SSNN | SSNN | Semd | SEEl | S8
ZNUN NN 200N | 2927 24070 | 72274 | 72 NN N 204N | 27 N | OGNS | LN | 4907 | 94047, 7427 | 7 N ZN N | 247N
AN AN W22 A 2722 AR ANWARN zzom ANV NNV A A AR A AR
70N | OSSN | 770N | 27707 | Tant | a7 | 7N | s N | 2N | 747 NS | 270N | 27777 7947 4722 | 7o N |48 N | 254N
Sumd Smmb | SEED | SEEE K&K KR8 & Gamd S840 | Kmd Smmd | SSmb | SEEK SRR &&KE | Smmd [ Sl | §E0
US| ZNNN | GLON | 907474 0402 |\ 9047 | 4 NN N AN | 27 N | NN | GUNN | Aol | 9494, a7 | 74 NIFZANRNIVAZZZZAN
ZouN NN | 220N | 2229|7227\ 0572 | 7 NN N D08 | 27 N | GNSSN | 7SN | 22772 |\ 2727\ 0577 | 70 N AN N | 245N
TUAN | ZNSN | 200N | 2007 | 5277 | 72007 | 7 ON TN N ZOIN | 74 N LSSN | 2NN | 27207, | 9277 20nn | N DN N | 247N
ZOUN | NN | ZION | 2507\ 72007 | 0077 | 70 NN N TN | 27 N | OSSN | ZINN | 2277, | 2005 | 7477, | 7 N NN | 274N
US| ZNSN \LZUN | 274077 4007 |\ 040 | L N | N N LN | D4 N NS | GAUNN | 4077 | A0 s |/ NIIZAARNIVAZZAN
TN | NN\ | 20N | 72707 | 90070 | 0770 | 7 N TN N (DA | 27 N OSSN |70 | 2297 | 7047 7270 |7 N AN N | 2478
25NN | ZNSN | LN | 7077 47200 | 7007 | 7 0N GS N 29N | 474 N ZNSN | GOSN | 20467 | 5277 79570 | L0 N | DS N | L2
ZouN 2NN | 22N | 27900 |\ 7057 | 5500 | 70 NN N DA | 27 N | ONSN | ZOSN | 22070 | 7757 |\ 2577 | 70 N AN N | 204N
Z00N | ZNNN | 227N LA Ld07 |\ 0 | 0 NN N ZON | 47 N | ZNSN | 275N /AW 2/ /AW N 2N N | 277N
ZNoN | ZNNN | 200N 9477 T507 7904 | 4 IN TN N 2428 | 27 N|GSSN | 2408 72%% 7577, AR AR A
LU | ZNSN | Z2ON | 2507 | 75700 | 90070 | 4 N DS N | Z7ON | 7 N ZNSN | G4SN | 2077|7707 707 |7 N IS N | 270N
ZooN | ZNNN | 220N | 2720 | 7057, 2092 | 2 IN|ZN N | DLAN | 27 N | OSSN | GOSN | 2772 | 7057, 27272 | T N | NN | DA4N
’/, NIEZAANNII/Z /Q LA\ 0007 20074 | 7 7N ZN N |20\ | 272 N | NN\ | 2NN | LU0 44047\ 7927 | % N ZN N | 227N
i Zﬁ\\i WA 22 A AR oi 75 N Zzoi ZaNE NN apzzaZZaK i 75 N Zzoi
\\ll NEEE | ONNE | NONN | DNND | oY | NENE | NEEE | NN | O0EE | NEEE | O0EE | NO0N [ O | NN | NEEE | NEEE | NN
ZNUN NN | 2N | 2007 0477 | 20407 | 4 YN IN N GLUN | 274 N NN | GOSN | L9074 | 04740 LA | 4 N ZN N | 227N
ZouN | INSN  LZON | 2477 | 2000 | 7577 | 70 N N N | 7N | 7 N UNSN | LISN | 9477|2707 7527 |7 N o N | 270N
70N GOSN | 290N | 27727 777, 27707 | 7 2N |78 N | G2 | 27 N GOSN | 2O | 2700 | 2007 | 6707 | 4 N LN N | DTN
SHEN NEEE  SONE | SNON | OOSN [ NNON [ OENE | NEEE | ONNE | SOEE | SEEE | SSEE | NSON | QO8N | NNON [ Senl | Sl | SSSE
US| ZNNN | 2L | 4ol vz Z&Z’A 7% NN N | 220N | 27 N | ZNSN Z N | 22747, 0402 | 4047 | 7% N 2N N | 220N
A \ NN NN | LA T // 7N ANV A/ 77 YZANNSN N | Y27 | 77 AN/ LY /4 N AN VA
Soml Smmh | SQEN | GRER GREK KRG ol Cmmd SO0 [ &Cmh Camd Kb | QR &L &k emmm ko &
ZUUN | ONSN 22N | 27290 0474 |\ 0477 | 40 N | N N |\ ZON | 44 Q ZNNN | £7. & /AN // /AW N 2N N | 227N
/] N | ZNWN\N | 277N Y7 [0S | | M N N 20N | 77 % 77 /Y '/,// /| 7 W[ ZN N\ | YN
Samd Smmb | QGG | GGG GEK GG [ 4okl Camh GRG0 [ mh ol b | S Sl & Ko (e
Z ﬁ NN | ZZON | 47200 2407 | 474074 | 7 ZN LGN N\ 200N | 727 N | 8NN | 2NN | 27270 | 7047 7292 | 7. N|ZN N | 247N
N /NN | LY A / Az77777 8 W7 /\ 7N N | 47 77 YIS Ly 1T g N | ZN N 7D
Cmmil | {mmh | QEKD | QG GRQK &R&K | Gml (Caml &G0 | Gkml Cmmd Qb | SR KL &L | K (gl (0
ZNUN NN | 200N | 29407 04072 | 7007 | 7 NN N LN | 42 N ONRN | YOS | 2907 | 4447, 4727 | 7 N | ZN N | 227N
ANV AW A AP SN AR SNV VA A AR R A
Zamd | Zomd 444 | 4444 kit k44| % /h Zamd | 244 | é4ad | Zamd N | 444 | 444 %4 | am Camd 44D
SEER | N QUNE | XCON | ONXN | XONN | Sm& mR | QXN | SS camd | lml | SO&K R R | émmY Gl | SR8
US| 2NN | DAIN | 407074 44774 | 40404 | 4 7N '/\ W 20N | 274 N | ZNSN |\ GOSN | 4007 | 4497 4a7 | 7 NIFZAARNIVA/ZZA
AN AN AN A A AR A A RN AN AN A SN AN A A AR WA
OO NN | 24N | 2727, 0277 77007 | 7 ON|TS N G2IN | 77 N LNSN | GOSN | 2707 | 0700 | 207 | 0 N TN N | LA0N
ZONN | 2NN | 220N | 95072\ 2057 | 5477 | 0 N | N N 22N | 47 N | INSN | LIS | 2277 | 20570 | 7477 | 7 N O8N N | 22N
US| ZNNN |\ DZON | 94077\ 7907 240747 | 4 ON | N N | ZZON | 474 N | ZINSN | DUNN | 42047, | 4927 | 7477, | % N (2N N | 227N
ZooN NNN | 220N | 27277 7027 2707 | 7 NN N | DLIN | 727 N OSSN | ZUSN | 4707 | wann | a0 | 7 N LN N | 244N
ZONN | ZNON | ZLIN | 20070 | 6790 | 9nnt | 7 0N OGS N 70N | 94 N ZNSN | GOSN | 2007 | 07070 7007 | N IS N | G0N
ZouN | ZNNN | 220N | 27900 |\ 7557 | 2500 | 70 AN N N DO | 27 N | ONSN | ZONN | 27702 |\ 250 | oz | 70 N AN N | 24N
ZUON | ZNNN | 22N LA L9 7 |\ 000 | o NN N N | 27 N | ZNEN | 2725\ /AN AR /Y /AW W N N | 274N
ZARNIARNIZAN A oo\ 7 ON|78 N 220N | 72 N | 9NN | 275N 95%% ao///, 7977 1% N|ANN|Z2N
LN | INSN | L2ON | 9507 | 72000 | 9607 | 7 N S N | ZOON | 7 N INSN | LINN | 9477|707 007 |7 N s N | 270N
TNoN | ZNNN | 20aN | 2207 | 720572, 72090 | 9 IN| 7N N DN | 72 N | OSSN | SN | 29907 | 75772, | 27777 | 7 N AN N | 247N
ZNUN NN | 200N | 40407 0042\ 70427 | 7 NN N 040N | 4 N | ZNNN 27/ § LA |\ 9o, v | 2 NI ZN N | 2247\
N YNNNN | 777N 727 7 7 7 174 7N NN 170N 7.7\ 7\ NY . 7 777 97 1 N N\ A2\
Saml Smmb | SEEN | SR S8R SCRE &l Cmml K0 [ SKmh Gamd lmb | S SRR K |Gl [ Gmmm ik
NN NN 224N | 2047 0402 |\ 2047 | 4 IN|IN N LLUN | 277 N NN | GOSN | LA | 0490 s | 7 NI /ZZZAN
ZouN NS | 22N | 2277 777 0277 | 7 NN N | 20N | 727 N UNSN | LINN | 2407 5007 | 267 | 7 N oS N | 224N
Zumd Gamd 244N | €24k | 4kt4 44k | Gald Zamd G4 | Zemd Gamd Kb | §hl% %kkd T2k | amd | Camd | 444D
TS S IS SISSSSIKSSSSIES N I TS IES TS T DRSS TS E SIS S TTEBY TTESSS
ZOUNN | 2NN |\ OAUN | 4007 | 14074 |\ Ao s | 4 YN NN ZZON | 274 N | ZNON | GUNN | 907, 0474 | 7247 | 7 NEIZARNIVA/ZZAN
ZooN | ONSN | 22N | 2070 | 7000 | 5270 | T N N N | 204N | 27 N | DNSN | 420N | 274772 | 7747, 2277 |7 N LN N | 204N
75N ZNSN | 2N | 27747 9777 | 7747 | 4 ON | IS N 72N | 7% LANN | 2L | 2907 | 7077 %ant | o N |78 N | 227N
NEHEE SHEE  SSOH | SSOQ | QUSN [ ONQN [ SESE | SEEE | SQNE | SSEHE | SEEE | SQEE | S8 | QO8N [ QNN [ Seml | SEEl | SSNE
UL T 1T 1T UL UL UL T 1T 1T UL UL T 1T 1T T 1T 1T UL UL T 1T 1T UL UL UL T 1T 1T UL
ORPS ONNS ONNS  ONRS ONRNS ONNS  ONRNS ONNS ONRNS  ONNS ONNS ONRG  ONNS ONNG ONNG NN ONNG ONDS
EBRE SRRE SRRE ZRBE ZRRE ZRRE SERL SNRL SNRL SRNS SRNS ZRNS  ZIRRE IRRE IRRE SERS SBRL SERS
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 ™ MO=0 ® O =0 ® O =0 ® O=0 ® O=0 ®
E'UE wa S'Ui S'UE E'UE E'US S'UE E'US wa _E'US _S'UE _E'UE _Enf _S-ufz _E'US _E'UE _E'US _S'UE
cZs [ cZs cZs [ cZs cZs cZs C<Zs [t C<Z3 C<Zs C<Zs [t C<Zs C<Zs C<ZS C<Z3
538 ©38 538 538 g©33 g3 oSI98 ©33 S8 SO ©a3 g8 oSO8 ga3  gas g8 ga3  gas
g2 S22 &= g2 o2 S2 82 S22 G2 G2 62 62 02 02 02 G2 G2 G2
2 = 2 2 g c 2 g g2 &g &g &g &g o d g rd ©d
S IS S S IS IS S S IS 95 95 95 95 95 ©5 ©5 95 95
P P P
@ @ o @] @ (0] o @ (0]

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 PMTUD
Path 1280 (no PMTUD)

1280 (no PMTUD

500
1280 }PMTUD
Path 1280 (no PMTUD)

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 PI\/?’I’UD LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



