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

DNSSEC

Dual-Stack IPv4 IPv6 Dual-Stack
(EDNSO512EDNS0:1232 EDNS0:4096 —_EONG0:512 EDNS:1202 EDNSQ:4006 EDNSO512 EDNSO:1232 EDNSQ:409 — EDNS0512 EDNS(:232 EDNSP:4006 EDNS0S512 EDNSQ:1232 EDNS04096 — EDNS0'512 EDNS(:1232 EDNS(:4096
/i i ZNN\N ZZ&E 7/ AW /AN 7/ AW i '//Z\‘i 27///5 “ i 7. ﬁ ZZ’AE /AN AN/ 7/ AW i N s Z’/Zﬁ
)
| ] | _ | ] ] | | | _ IR | |
NEEE | NEEE | ONOE | ONNN | NOON | OONN [ NEEE  ONEE | NONE | NEEE | SEEE | ONOE | DONN | NNON | DNNN | NEEE | SEEE | NONE
/ \ 4 \\ ZQZ& GIG |\ D007 4272 | 7 N | AN | 42474N / \ ZNEN / /\ GL9 | L0700 7 | 78N N | NEN | 227N
YOS LY P % N | 427 A/ § ) 717 // /ALY ] N | 7N WA/
\\lli lﬁi QLN | SREE G &R | Sl | G0 (8RR llh Smmd | QEQD | SKRGK | GGKK &K | Smml Camd &
7. N ONNN | LN | 49070 | 9077|0727 | 7 N|ZINN |\ 027N | 7200 N NN | 220N | 2227 //’/ 7707 | 28N N | ZNEN | 247N
7 N ZANNNN\ A7/ (Y /AN 777 /4 , N | 7NN XN 7 N ] N | L7 /Y, ,//, 9777 A N | 7 XN
Sumd Smmb | SEED | SEEE K&K &&8E [ Smmd &Gl SK40 [ Smmd Smmd | SR | SEER SRR &&KE | Smmd [ Sl | §&0
7 SN |ZNNN | GO | 9044 04t |\ 9 | 4 N GAONN AN | 20 N NS | QLY | Ao | a0 L | N N ZNSN | 220N
NI N AN A A AR AR AR A SN 2N MW A A AR SN
7 N ZONN 20N | 20070 | 9277 | 72007 | 0 N TONN | ZOIN | T N LN | 20N | 27207, | 9277 7007 | s N | ZNSN | 247N
7 N ZNNN | ZION | 2507\ 7007 | 0072 | 700 N|ZINN TN | 2 N | O8N | GION | 2277, 2007 | 7477, | N N | RSN | 274N
7 N | INSN LLUN | 94047 L0 |\ vl | L N VAZ;‘S 2N | 20 N NN\ GAUN | 40774 | 464274 | 42747 | 25 N | NN | 240N
7 NGNS\ | ZON | 727070 | 9000 | 0770 | T N LIS (DN | 70 N O8N | 276N | 2297 | 7057 2770 | s N | NS | 2478
7 N ZSNN | LN | 7577 47200 | 7007 | 0 N GOSN 29N | 70 N | ZNON | GLIN | 2047 | 5477 7557 | L N | ZNSN | L2
7 N NN | 22N | 2700 |\ 7007 | 2700 | 70 N|ZISNN DA | o N | ONSN | 270N | 22070 | 7757 | 2577 | 7 N | RSN | 24N
7 N | ZNNN | 227N LG Ld07 |\ 00 | 7 N DANN 22N | 20 N | INON | 227N DAL L9007 |\ 040707 | 25 N | ONSN | AN
7 N ZNNN | 20N 9477 AV 2 A RN AN A ARSI AN 72%% 7577, AR AA
7 N |ZNSN 20N | 9507 | 7700 | 20070 | 40 N GENN | Z7ON | 70 N ZNoN | L4N | 2077, | 7707 7557 | 2 N | OSSN | 270N
7 N NN | 22GN | 27500 | D057 | 000 | 0 N|ZOSN |\ DLAN | o N | GNSN | GIaN | 27772 | 0057, | 2277 | O8N | ZNSN | Z47N
7 SN |7 %N Gl | o070 g4 Hvos | 2 N ZQ&I‘N N | 7200 N ONNN | ZOON | 20070 | 900 | et | % N  ZNNN | 227N
TR 143
mlll xlll NN FRRNIERRNIERRR nlll QOEE | NN0NE | OEEE | NEEE | O0NE | 00N | ONNN | XNON | NEEE | XEEE | N8N
7 NN\ 2N | 4007 0407 |\ 20407 | o0 N GONN GLYN | 20 N NS\ | GOAN | LU | 0474 LA | N N NN | DA0N
AN NI TN SN IS S SN N
4% \ ZANRNN 7NN Yl ST L | 7 SYNN | /07 ¢ NI N AVLIN LA LAY LA | NN | Y
SHEN NEEE  SONE | SNON | ONSN [ NNON [ SEml | SSEE | ONNE | SEEE | SEEE | SONE | NNON | QO8N [ NNON [ SEnl | Sl | SSSE
2 N ZNNN DLUN | 4007 |\ 0707 4007 | 0 N | GONN | Z70N | 70 N | ZNON |\ QLU | 4047 | 4797, ///// ZN N | ZNNN | 220N
7 N NS | 22oN | 27227 7757, 2777 | V0 N|LISN (D08 | 20 N ONON | LION | 0497 | 7007 | 9472 | I N GNON | ZoLN
7 N NN | 2N | 7707, | 0777 | 7207 | 70 NI ZOSNN | 277N | 70 N N | 20N | 7777, | 97772 7707 | 5 N | RSN | 47N
SHEE | SHEE | SSOB | SSSN | SSSN | RSN | Sumb | SSEE | SSSH | SEnl | SEEE | SSOB | SSSQ ) SOSN | Q88K | Suml | Smml | SSSE
V/ i i/ ﬁi ////i /AW /A /AW i Z',\;‘ G0N | # \ | 7. i LAON | 990 oo |\ vnss | 7 i N s VAL
| ] | | ] ] | | | _ | | |
NEEE | SEEE | ONOE | OONN | NOON | OONN [ NEEE  ONEE | NO0E | OEEE | NEEE | ONOE | OONN | NNON | DONN | NEEE | SEEE | SO0l
7 NI ONNN |\ Z0ON | 000 |\ w00 40 | 70 N I LANN | 24N | 7200 N | GNNN | L9oN | 4200 2047 | 04772 | 48 N | NS | 074N
72 NN (999N | 7972|9072 | 7777 | 7\ |0 | 72N | Y | Y |2 ',"’}%' A AR AR
7 N LY Y7 7 9w 17 g NYREZZZNN /N | 7 1 N\ | 47 7Y, LA g W | ZN 0N /D
SEEE SEEE  SSOE | S8 \'\a\\ QONN | SEmE | SSEE | SQNE | SmEl | SEEE | SSNE | SQON | S8SQ | QO8N [ Seml | SEEl | SSS8
7 NN YoON | 4907 04070 | L0 | 7 N ZONN 047N | 2 N ONON | GOON | 907 | 44047 44 | N N NN | 247N
7 N ZaaN | 279N | 7277 /m,’zo 07| 7% NIZINN 220N | %0 N | ZNoN | 00N | 2077 5700 | 2007 | s N | ISSN | 220N
Zamd Zamd | G44D | 4444 44k Kk 4amd | LA | iamd  Zamd | GRAD | 4k 44k 4k  amd Camd | X4
SEER | N QNNE | NONN | QNN | NONN [ SmEb | S8 QNN | SEER | SEEN | SSNE | SSON | QNN | XOON | SEEh | SEEN | 8N
27 N ZNNN LU | 2007 hv |\ 4 Y | 4 N GONN AN | 20 N NN | GLYUN | A% | v And s | AN N YNSN | AN
7 N | NN\ | 220N | 20790 | 00070 | 5500 | T N LIS | 704N | 20 N NN | 220N | 2477 | 7747 047077 | T N | GNON | 204N
7N ZNNN | 2LIN | 2727, 0277 7707 | 70 N|DONN D20 | T N LNSN | DL | 7707 | 0700 | 2007 | N INSN | L40N
7 N ZNNN | 220N | 95072\ 2057 | 5477 | Z N ZEINN | 220N | 0 N | INSN | G2ON | 2277, | 2057 | 2477, | N N | GNSN | 220N
7 N | ZNNN LN | 9009\ 77007 24077 | 4 N | GANN | LZON | 40 N | INON |\ DLYN | 040 4090740 | 240747, | 25 N | 28NN | L2
7 NGNS\ | 220N | zugn dan |\ a0 | 70 N V/A\n GLEN | 70 N GNSN | 2N | it | w020 | 2 N ANSN | 247N
7 N |ZNSN GLIN | 20070 | 6090 | 9nns | 0 N GOSN (220N | 70 N ZnoN | GO | 207 | 0770 | 7007 | L N | DNSN | 420N
7 N NN | 220N | 2700 |\ 7557 | 2500 | 70 N| LIS |\ DA | Zo N | ONN | 220N | 2772 | 2057 | 2207 | 7S N | NS | 24N
7% N | NN | 224N LA L9 7 |\ 00 | 7 N DLANN N | 740 N | ZNON | 227N LGN LG/ |\ 0077 | 2N N NN | AN
7 N|ANN|7N 7777|7777 zonn |7 N|IZOSN 2228 | 700 N |00 | 200N AV A AN A
Z N NS | LN | 2227 72707 0577 | 70 N|DISN (200N | L0 N NN | LUIN | 9007 6700 | 907 | N OSSN | A2
7 N |ZNSNN| 20N | 2297 7077 2900 | 70 N GOSN | DN | 2 N | OSSN | 220N | 727277 7077 2797 | o5 N | Z8aN | 227N
7 N |7 &i /N R W/ AW /AN /AR \ ’/Qh.‘i 20N | 7 i Y/ i 90N | wovn g\ oo | 4 N | ZNEN | 227N
n |

OEEE | NEEE | OONE | NOON | ONNN | NONN [ OEEE | SNEE | ONNE | SEEE | NEEE | O0NE | NO0N | ONNN | NONN | NEEE | XEEE | ONNE
7 N NN 2N | 40407 0400 | 20407 | 40 N ZONN LZUN | 200 N ONSN | GOUN | LA | 0407 L | N N ZNEN | 227N
Z N NS | 22N | 2277 7707 |\ 0507 | 70 N AN 72N |20 N 28N //A,fzx A2 A A ARSI RN WZZ
Zamd | Zamd K4 | Q4K %k ik  amd 2400 |44 | Zumd | Gamd | KL4D | 44Kk 44k% Gk Gamd Zamd | G4
SEER | N SNNE | NNON | SNNSN | NNON [ OEEl | SN ONNE | SEER | SEEE | SONE | NNON | SONN | SNON | SEEE | SEEN | SNN
7 N NN GLUN | 20707 0070 |\ 9ot | 4 N GONN 20N | 20 N INON | GLUN | A% | 0400 A s | N N INSN | AN
7 N | NN\ | 2N | 20700 | 9060 | 5270 | T N LIS (204N | 20 N OSSN | 220N | 24772 | 7747, 2707 | 7 N LGNS | 207N
7N oSN | 220N | 2707 9777 7747 | o N | ZOSN | 270N | T N LSAN | G0N | 2707 | 040% | 70t | G N | INEN | A7
NEEE | SEEE  SSNH | SNON | QUNN | ONQN [ SEEE | SSEE | SONH | SEEE | SEEE | SONE | SNSN | QONN | 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
SE8RB2 £BR2 ZBRL 2882 ZRBS ZEES SBREL ZRRL ZRBL ZRES SER2 SERR ZRRL JRBL SRBL SERR SERL ZERL
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 [ cZs cZs cZs [t cZs cZs [ 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
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

5] IS S 5] IS IS 5] 5] IS o5 ©5 95 98 @5 99 95 @5 99

- e e e e e e = e

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)



