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

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

11T T TTT

11T

1T 11T

T TTT

Dual-Stack IPv4 IPv6 Dual-Stack

(EDNS0512_EDNSD:1232 EDNSp:4006 _EDNS0'S12 EDNSD:1202 EDNSD:4096 EDNSOS12_EDNS:1232 EDNSD40%6 —_EDNS0:512 EDNSD12G2 EDNS:4096 —_EDNSOS12 EDNS11232 EDNSQ4096 EDNS0S12 EDNSD:1232 EDNS(:4096
/i i AN ZZ&E /A7 /AW i '//N\‘i 27///5 “ i AN ﬁ V/ in /AN AN/ 7/ AW i ZN\VS Z’/Zﬁ

B ) B )

1 H  ouE | _ AR ] H u N ] ! H | HEE ]
NEEE | SEEE | ONOE | ONNN | NOON | ONNN [ NEEE | OEEE | NONE | NEEE | SEEE | OESE | O0ONN | NNON | ONNN | NEEE | SEEE | NonE
/ \ 4 \\ ZQZ& GAG |\ D007 42742 | 75N | NN | 227N / \ 7N N V/ Zﬁ //// ’/7VZ 2702 | 70 N NN | 227N

YOS LY AT % N | 7N ,// 7% 0777, 7177 ] N | 7N WA/
\\lli lﬁi QLN | SREE G &K&& | Sl | Sl (6K llh \ili \\l\ snﬁs §s&m AT KT IS
70 N |ZNNN 200N | 2927 24077 | 4727 | 250 N | ZNNN | 227N | 205N NEN | 2 /Q LA DL, ///’/W 7 N |ZNNN | 247N
7 N ZANNNN\V A7/ (VI AN 977 ] NNIZINNK XN\ 7 NNIEZANN\ N/ A 1N ST Y A N | ZNQN | 20N
Samd Samh SCEB | SEGK | GER&G&E | Samd Gamill SK&0 [ Saml Samd | Smdl | S&GQ | S8R | &&K | Sl Samd | K
750 W ZNNN | G0N | 90747 04072 |\ 9247 | 5 N | NN | 22N | 205N ZANON | ONYN | Ao | 40 dad | 0 N NN | 220N
7 N | GNNN | 220N | 47477 72247 4477 | 75 N | NN | 224N | 200N |\ INON | ZooN | 27277 7007 4477 | 70 N ZNSN | 227N

12 N|Z08N | 72228 | 722707 7777 727227 | 20 N | 795N | 279N | 70N 28N | 250N | 27297, 7777 7747 | 2 N | 785N | 277N
7o N | 2NN | 22N | wn07 2007 | 0507 | N | ZNNN | 24N | 70 SN | NN | 209N | 9277 unn | 007 | 2 N | 2N | 224N
AN AN A2 AV A AR SN N TN A RN R A 7220 272 A AR N2

17 N 25NN 279N | 27227 7277 2777 | 7 N 7SN 727N | 70N 28N 230N | 27277 7777 4777 | 7 N | ZSSN | 727N

12 N|Z0NN | 227N | 22747 4727 | 2447 | 7 N | 298N | 272N | 705N | Z8 0N IN | 72207, 5272 | 9247 | 7 N | ZNNN | 470N
7o N | 2NN | 279N | 2277 7057 2000 | o N | NSNS | 224N | 700N | I8N | 209N | 2277 77027 2272 | 70 N | Z8SN | 2278
7 N | ZNNN | 247N LA Ld07 |\ 00 | 20 N NN 224N | 209NN | ZNEN | 202N LALLM |\ 04047 | 740 N | NN | AN
7 N ZNNN | 20N /////// AV 2 AR RN A RN A AR ARNIA ///f/// 7577, AR AN AA

172 N|Z80N | 229N | 9277 72727 7247 | 7 N | ZONN | 220N | 205N | ZNON | GNON | 2007 72797 | 7000 | L0 N | ISNN | LA
7o N | NN | 27N | 2707 | Dans | 4705 | 20N | NN | 247N | 700N | 2NN | oo | muvn v snan | 70 N | ZNSN | 227N
70 N |7 %N Gl | o070 | G447 4o | 25N Z&h.‘N 77N | 700N //s N | ZNUON | Za070 | G LA | N Z;NN GLTN

' : I i R
N [ | xlll NN FRRNIERRNIERRR nlll NEEE | NN0E | OEEE | NEEE | OENE | NO0N | ONXN | XNON | NEEE | XEEE | N8N
70 N / SN | 227N / /// L9 L7 | 45 N | ZNNN | LZZN | 205N | ZWNEN Q /\ LU070 |\ 0007 24074 | 7 N | ZNNN | 227N

17 \ '/ NN 7NN ,// Y L | ZNN\N | /407 ¢ WN\RRZANRSN 7\ 7 Y LS | 7 ZNN\N | Y
Somd Samd (G0 | GCEKCEKK €KL [ Commi Coml SGG0 [ Soml Camb Gmdl | SR/ RQ &K |6l e (&
AN M /NN AN WA AN 22 A R RN AR/ AR AN A RN ZN G070\ 00070 4007 | 40 N | ZNNN | 227N

A \ \ NN | LA 1Y YA/ Y /4 N NN | 477 ] N | 7NN LS 1 AN/ LY /4 N INNNN | /47N
Smmd Smmd | SQEN | GRQK GREK KRG camd Smmn S0 [ Smmd Camd Skl | QRQK L &k émmh (cmmm &
V/ i i/ ﬁi ZZ&E /AW /A /AW i ZN\;‘ G0N | # \ Q% \ | Z Vzi /AN /A 7/ AW i //h.‘\Vs VAR

1 H| N BHE | SONE [ DO [ DN [ Saae AR IRYY TR IR N_OE [ NNON [ DONN | NN | NEEE | NECE | NNNE
NEEE | NEEE  NN0E | OONN | NOON | OONN [ NEEE  OEEE | NO0E | OEEE | NEEE | OENE | OONN | NNON | OONN | NEEE | SEEE | NONE
70 NIONNN |\ 220N | 0997 |\ 2007 4474 | 250N | NN | 227N | 720 SN | NN (ZSON | 27202 | 2047 |\ 04772 | 700 N | NN | 074N

1% N 235N | 9228 | 4444|9254 | %277 | % N | 50N | 298 | 200N | 280N | 42N | 7472 79774 9927 | % N | 285N | 229N

7N (VL 97 7Y NEZANNN AN ANNNN YN | LS LA | AL g N | ZN0NN 7D

T IR I IR KA T I S T I I T I Y I s ™IS ks
700 N|UONNN | 0N | 400270 G047 | 2007 | 25 N | ZNNN | 227N | 7. Q NUN | UNON | 2997 | 2047, | 4727 | 72 N | ZNSN | 247N
NNV ANWA A Z AR S AV AN AW A2 AR AN A
1Zamd Zamd | G4 | 4444 44tk 4 Zamd | Zmmd %44 | % i am el | kK 44tk %k 1 iamd Camd | X4
SEER | NE QNNE | NONN | QNN | NONN [ SEEb | X SECH | Sumll | Samd | SESH [ SEEE | SE&E | 86K | Smml | & QNN
70 N ZNON LU | 9077 007 | 40707 | 0 N NN | LA | 205N INON | ONON | 2% | a0 N ZNNN | 20N
7o N | ONNN | 270N | 2270 | 7707 | 57707 | T N NS | 2248 | 200N NN | ZooN | 2477 | 7747 04777 | 70 N | NSNS | 274N

ARV AN W22 A2 A 22 AR S A RN 2 A AN SN A A W22 2 A 222 ARSI ARNIZN
7o N | 2NN | 229N | 72277, 7057 | 9405 | 20N | GNNN | 4N | 200N | NN | Zo9N | 2207 2007 | 0477 | 2o N | NS | 24N
AR AN A A 7 A AR SN W NI N N N 272 A 272 A AR SN

{7 N ZONN | 220N | 27207 | 2007 | 200 | 70 N ZNSN | 22N | 700N NN | ZnoN | 27277 | 7007 220 | 70 N | NSNS | 247N

12 N Z8SN | 220N | 72277, 7277 2047 | 70 N GOSN | 270N | 205N | I8N | ONIN | 2007 5207 | 90nd | 4 N | INSN | 420N
7o N | ZNNN | 220N | 27077 7007 | 202 | 70N | RSN | 244N | 709N | 280N | 209N | 27777 2077 | 2077 | 70 N | NSNS | 22748
7z N | NN | 224N LA L7 |\ 040 | 0N NN 22N | 705N ZNEN | 282N LGN NG 0077 | 72 N NN | AN
7N | ZONN | 227N /////// A2 AR RN AR A ARRIAERNIAAR /////// 7507 ///f/// 7 N | ZNNN | 247N

12 N 7NN | 279N | 9577, | 2727 | 9507 | 7 N GINN | 220N | 20N INON | ZNON | 2077 | 0 7007 | 0 N GSSN | 220N
70N | ZNNN | 220N | 22727 | 7027 7797 | 250N | ZNSN | 247N | 700N | 200N | 2N | 22770 | 777 v | 70 N | ZNSN | 2278
7250 N |7 Si GOl | Z907 94700 | Ada7 | % \ ’,&h.‘i &'/Zi 7 i 4% i UNUN | w7 g40700. | nda7 | % \ ’;%Ni /AN

1 u | u s
OEEE | NEEE | OONE | NONN | ONNN | NONN [ OEEE | NEEE | ONNE | OEEE | NEEE | OENE | NO0N | ONNN | NONN | NEEE | XEEE | aNE
70 N NN 220N | 20747 0402 | 2047 | 40 N | ZNNN | AZ0N | 205N ANEN | NI | 2947 | 0007 a4 | 2 N ZNNN | 227N

ANV NNV A A RN SNAAI NP NIA A2 A A ARSI RN IWZZ

1Zamd Zamd | K44 | GRKLK 4G4% 4Kk | 4amd  Zamd 444 | Zamd  Gamd | Zmd) | 444K 4G4 K& damd Camd 45D
SEER | N SNNE | NNON | QNN | NNON [ SEml | N CEAN [ Smml Samb D | QEEE Q&G &&&E Sl (& NN
270 N 2NN DZUN | 22707 0707 |\ 9007 | 40 N | NN 20N | 200N ZNON | ONIN | 404070 | 0400 dan e | 4 N NN | 240N
7 N GNSN | 229N | 079 | 7957 | 527 | T N NSNS | 2N | 70 SN INON 09N | 27970 7077 747 | 70 N ZNSN | 24748

122 N ZOSN | 207N | 2277 | 972272 | 7207 | oo N ZSSN | 727N | ZoaN TSN | 28N | 2707 | 9477 0t | o N ZNSN | Z747N
NEEE | SEEE  SSNH | SNON | QUNN | ONQN [ SEEE  SEEE | SSNH | SEEY | SEEE | SEQE | SNSN | SONN | ONQN | SEEE | SHER | QSNE
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
g38% ZRBE SRR gSBRL ZIRBE SRR SBRL IRBL SRR SBRL IRBE SRR SRR IRBE ZRNL SBRL IRRE ZRBE

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'UE wa S'Ui S'UE E'UE E'US S'UE E'US wa _E'US _S'UE _E'UE _ETQ _S-ufz _E'US _E'UE _E'US _S'UE
cZs [ cZs cZs [ cZs cZs cZs [t cZs C<Z3 C<Zs C<Zs [t C<Zs C<Zs C<ZS C<Z3
538 538 o533 g33 533 533 ©3I3 S8 g33 5ad3 538 ©38 g33 g33 5I3 533 SIS
Dg UE Ug Ug Dg UE Ug Dg UE I_UE I—Ug I—DE I—UE 1—02 I_DE I_DE I_UE I—Ug

= e e e e - e = T2 2@ e-F e d e 3 @3 o3 er3d ord erd
5] IS S 5] IS IS 5] 5] IS o5 ©5 95 98 @5 99 95 @5 99

~ p - - p p - - p

o} ® @ @ o} ® @ o} o}

DNSSEC

1500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

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)



