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

T TTT 1T

11T

11T 11T

1T

1

11T T TTT

11T

1T 11T

T TTT

DNSSEC

Dual-Stack IPv4 IPv6 Dual-Stack
(ERLSESI2 EDSN 202 EONSp0se  EDNSDS|2 ENNSH1zi2 EDNSse - EINS0:s12_ EDNSD|Z32 EDNSstoe EDNSuS12  FONSR2e ENNSIvange EONS0s12_ EDNS:12a2. EDNSia0e6  EDNGIS12 EONS(2a2. FONe 4008
Z N |7 i A/h 7/ AW/ /AN 7/ AW/ RN Z&Zi AN | VNN | NN | o0 et A ZVAZE RN/ ﬁ
7 N 7SN | N | vand | nvmn |\ viin | v N | S9N | 2N | 22N | 2SN | 02N | vaong | v | venz | 22N | 258N | 47 SN
Sméh Somm | SGEE | GG @K &G | €Cmm (Camll (S8 [ S Comm Gl | T S k& |4 5m (Camm
Z ON|GONN | LN | 2070 7 | 0400 | Y N LNSN | ZOUN | 70N | ZONN | LSON | 47072 | 007 04077 | 24N | NN | 24NN
AN NV ANV A A AV AR R //A’/\‘ NN AN A A AV AR
7 Zumd | Q44N | 4ekk | “kkk k4 S Zamd K4 | K448 Zmnd | Gl | 4h%4 4h4k 444k | Z4an Gmmd K
Cmdl Smmd | QEQD | QG CEK &KL ml Cmmd QN [ Q& m SEQE [ SERN | QNS | SRS | SSSN | On K
7N NGO | LoN | 2927 240720 | 79274 | 274 N|ZNSN | 077N | 220N | NN | INON | L9072 | 94047, 7427 | 947N | 5NN | 245N
NNV NV A A AV RIS //A//m A AN A AN 7 A AV AW AN AR
7 TSN | 290N | 2770 2007 aa | D N | GRaN | 2N | 220N | GOSN | ZooN | 47475 | 704t | 040 | DOnN | GiSN | oSN
Sl Smmh | SEEB | SR | GER  &GE | mid Gamll S0 | GK4 Sl | Smdl | 60 | S8R | $&K | &5 Gl &&ma
7 NN LONN | GUAN | 907474 04072 |\ 9247, | 77 N | NS\ | AN | D747 | 0NN | NN | Uo7 | 0704 4 | 240N | 20NN | 275N
NI N AN A A AR SR A AW AN N MW A A A AN AR
7 IN| 7NN 2L | 2007 | 5277 | 7007 | 7 N TSN | ZOIN | DA | 70NN | NI | 27207, | 9277 7007 | 40N | 7NN | 75N
7 ON | DN | GION | 9507|7907 | 0077 | 7 N|ZNSN | DON | ZUUN | NN | GON | 2277, 2057 | 7477, | TGN | NN | 278N
7 YN GOSN LLUN | 240707 7707 | 2047, | 27 N | GO\ | ZUON | D42 | NN | ONON | 44077 | 4040740 | 4747, | 270N | 25NN | 275N
7o N\ NN | Z0aN | 7700 | 200 | 770 | 4 N LNSN | GLAN | 270N | 5NN | ZoaN | 2297 | 7057 2790 | DH4N | 2SN | 745N
7 N\ LoSN | G0N | 7077 47200 | 7007 | 47 N\ GSSN | 2N | DN | 70NN | GNIN | 2057 | 5477 7557 | GLGN | 70NN | L7
7 ON | DN | GooN | 2700 | 7057 | 5500 | 4 N| RSN | DN | ZION | DS | 0N | 22077 | 7757 | 2577 | Zo4N | SN | 28N
7 N | NN | AN LA L0072 |\ 00 | 77 N | NN | LN | 247N | 70NN | 02N DAL | LG 07 | 0407 | AN | 75NN | AN
AN ARNIVZN 9477 T507 | 7904 | 4 N ZNSN | 9408 | 224N | 78N | 207 72%% 7577, AW AN
7 IN| 7NN G0N | 9507 | 7700 | 90070 | 77 N GSSN | L2 | DLIN | TN | NN | 2077, | 7797 | 7577 | 720N | 70NN | 270N
T OGN DN | GON | 2700 | D057 | 2002 | 07 N | ZNSN | DLAN | 00N | BONN | GRaN | 42777 | 0077, | 2277 | THAN | SN | 245N
Yo NN GANN GONN | 20274 |\ 0004 4024 | 74 NI ZNSN | 949N | 200N | 7% %N UNON | o070 | G/ L0 | 947N | 0NN | SN
i 149

OEN xlll ONNE | NN | DNNN | NN [ aamE slll \\;\I ONNE | NEEE | OENE | NONN | ONND | XN [ eawE | NEEE | ol
o INNCONN GO | 227407 27402\ 22407 | 47 N | ZNSEN | 227N | 227N | 202N ’/ N | 2907 | 04742, |\ 4047 | DL7N | 29NN | 745N
7 N SN | 2oN | 7277 2007 | a0 | 77 N| OSSN | 220N ///’/\ 7NN IN | 2407, 7257 | 9577, | 220N | 2NN | LN
7 N | oSN | 200N | %ot | 9t | 720 | 97 N GRS | 247N | G0N | oSN 2N | 7277 D77 | 16090 | GLLN | LUSN | ASN
SENE  NEEE  SONH | NOON | ONNN | NNON | ONmE | NEEE | ONNE | SONE | SEEE | SENE | NNON | SONN | ONON [ ONNE | NmEl | SNE
2 N ZONN LU | 9007, 0004 | 4007 | 77 N | NN | ZAON | QLN | 0NN | ONIN | 007 | 0407 A0 7 | 40N | NN | 240N
NN ANV A A AR S NI AN S N A A A A A NI
77N oSN | N | onz |\ nrg v | 77 TSN | 277N | 2070 | o8N | 757N | 27727, | 9277, | 72727 | %2778 | ZONN | 45N
Smél Cmmb | SEE0 | GEEE &REE KL | &imi Smmi | SKK0 | GRG0 Cmmd Sml | G G & sgaa e e
7 ON GOSN AN | 2790 L7 |\ 0477 | 0 N | ONIN | ZGON | ZAON | VNN | LNON | 4497 | 49407 44044 | 2N | 0NN | L8N
NNV A A A ARG SN A AN A7 V7 A 272 AV A WARNIZ AN
7N N | LIIN | 2507 s | 95447 | 7 ZONN | 220N | 27N | 7 aN IN | 2007, 7727 | 9007, | 220N | D8N | 75N
Cmél o G | TR S M aam S [ gl o 0 St st gt & SIS
7 OGN GOSN |\ ZON | 9.9 |\ w007 40404 | 44 N | NS | GOLN | 220N | GONN | LSON | 200 | 2047 | 2777, | 904N | 5NN | 274NN
NNV ANV AV A AV AR S N AV AW S NG ANV A A AV /AR

Zudd | Zmm) QAN | 4444 %k hd | demd Gamd | 444D | KN L IN | 2777 | 7007 | 979 | 724N | RSN | 77
Cudh Smmh | CEKD | GGG GRER &KL &mil Smmi | CEQ0 | GG Cmml Cmdhl | SRQE GRR &L | kcm (cmmd &&mm
Yo NN GONN | UOON | 907 | G004 | 007 | 77 \ ZNON | ZLAN | Y00 | NN | NN | 9074 | 40707 | 907 | 277N | 58N | 245N
A NN AN ZA 22 A7 A ANV AN DNV AA A AV AN
Zad  Zmmd G4 | 4444 kit 4k md Camd | 244D | 4440 e Cadd | 444k Ykt ki | N Camd |
SESH  SEEN | SSSH | SO88 | ORSK | SQ8K | §8m ER | QXN | SSSR | SE SESH | TN | QST (88K | SS8m &m |
7 UN | ZONN | GAUIN | 40707 4074 | 404074 | 27 N '/\ W | ZZON | 24N | 0NN | ONIN | 20407 | 44974 a7 | 240N | 20NN | 275N
7 OGN | DN | Z70N | 22790 | 7007 | 5500 | T N LNSN | 20N | 270N | 7NN | LoaN | 2477 | 7747 547077 | T4N | 708N | 4N
7 LN LoNN | DN | 2207, 0277 7007 | 7 N | TSNS | GIIN | OIS LoNN | DNIN | 7707 | 0700 | 7907 | GAAN | TSN | L40N
7 ON | DN | GIoN | 9507|2057 | 5477, | T N | GNSN | LN | BAON | NN | G0ON | 2277, | 2777 | 2477, | 204N | HENN | 22N
7 YN | ZONSN LAON | 9427 7707 | 04747 | 7 N | NN | VO | AN | LN | NN | 4477 | 9270 | 44707 | 2O | 20NN | 7NN
T ON | GONN | InN | 2000 | 9007 | 700 | 77 N LNSN | GLIN | 27N | G oNN | TN | 27297 | 7077 7770 | 744N | 7SN | 225N
7 IN|ZONN GIIN | 9007 | 790 | 9 | 77 N GSSN | Z2ON | GAIN | 70NN | NI | 207 | 277770 | 7007 | 220N | 70NN | 40N
T ON | DONN | 220N | 27900 | 7557 | 2500 | 7 N|ZNSN | DOAN | DN | DONN | ZoON | 27922 | 7057 | 2207 | DAN | NN | 2NN
7% N | NN | AN LA L7 |\ 000 | Y N | NN | LN | 220N | 720NN | 25272\ LGN LA/ | 0007 | AN | 7NN | AN\
A NN A zonn | 77 N|ZSSN 220N | 20N | 708N | 284N 95%% ’//////, 2 AV AN
Z IN| TSN 420N | 9507 | 7000 | 9607 | 77 N GSSN | ZOON | LN | TN | 9N | 9477 | 777707 7557 | T2 | 70NN | 275N
T N ONN | GnN | 2007 | 9077 | 0970 | 97 N|ZNSN | DLAN | ZOON | oSN | NN | 2907 | 7577, | 72777 | DLIN | SN | 245N
Yo NGNS |\ UOON | 4007 92040, | 7027 | 274 N|ZNSN | GLA74N | 970N | NN | USNUN | 9074 | 4447, 74007 | 977N | 5NN | 225N
NNV A A ARG YA A A AV 7557 A AN AR

7 oN | oSN | 2oaN | 7777 Tant | i N | ZNSN 247N | 2208 | T8N | ZoaN | 7770 7ant | atin | 95N SN | 77
Smdl Smmd | SEGE | SR S8R SCRE €mh Cmml K0 | S50 Gmmd Gl | S S | s kmmm e
7 AN LN\ GO | 40407 0402 | 2247 | 474 N | NN | LLUN | 274N | 70NN | ONIN | 947 | 0497, 007 | 247N | 0NN | 270N
NN A A AV AR AV AN AV A A A ARSI AR
Zud | Zmmd CK | Q4K %hkk %Kik | md Zamd | 444D | 244D  damd e | G4k 4kk% dhk i Zamd K
SENE | NEEN | SONR | SSON | SONN | SNON [ ONmhH | SEEb | SNSE | SN | N. NENE [ NNSN | SONN | ONON | ONND | Nm SNE
7 YN ZONN LU | 29707 0707 | 9007 | 47 N|GNSN | ZZON | 24N | LN | ONIN | U007 | 04040 A s | AN | NN | 240N
7 OGN | DN\ | LN | 50700 | 7000 | 5270 | D N NS | 200N | ZI0N | TSN | LeoN | 27772 | 7747, 52707 | TN | 708N | N
7 7N ZoSN | 2neN | 2757 vna7 | 2747 | % TNEN | 472N | 204N o8N | DI | 2707 | 9427, 0te | A7 | ZoSN | G4SN
NESH  SHEE  SSOH | SSOQ | QUSN [ ONQN [ SSEE | SEEE | SONE | SSOE | SEEE | SEQE | SSON | SO8N [ QNN [ SQNE | SmEl | SSER
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
GRRE GnRE Gun® onid Gnnd GRNS Gnnd Gund GRRE Gnnd GRNS GRRE GRnd GRRE onnd GRNS SRR annd
g3BS SBBC SBRS SBBC SBBS SBBC SEBS SEBS SEES SBES SRES SRBS SBRS ZBRS SBRS SBBC gBBEC gERS
ISR TSR TSR TSB TS558 TS558 958 958 958 958 C9S8 C958 C95B C958 C958 C9SR C9SR C9SR
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'US wa 5'03 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 C<Zs [t C<Z3 (=< 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
Dg UE Ug Ug Dg UE Ug Dg UE I_DE l—Ug I—DE I—UE 1—02 I_DE I_DE I_UE I—Ug
2 2 e e e - e d T2 e @-d @73 ©fd oFd oFF ofd oFF @7
S IS S S IS IS S S IS 95 95 95 95 95 ©5 ©5 95 95
P P P
o} ® @ @ o} ® @ o} o}

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 SPMTUD
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 PI\/?’I’UD LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



