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 frag
IPv4

1T 11T

T TTT

11T 11T

11T

T TTT 1T

11T

1

11T 11T

1T

1

11T T TTT

11T

1

1T 11T

T TTT

IPv6 Dual-Stack IPv4 IPv6 Dual-Stack
_EDNS0:512  EDNSP:232 EDNSP:4096  EDNS0:512 EDNSD:1232 EDNS0:4096  EDNS0:512 EDNSP:1232 EDNSP:4096  EDNS0:512 EDNSP:1232 EDNSP:4096  EDNS0:512 EDNSP:{232 EDNS(:4096 EDNS0:512 EDNSP:1232 EDNSQ:4096
L9970 G077 AN | GLAG L0057 9407 | L0407, 47.24 | LGN | 44027 Y4077 747 DULGN LG07 D07 | L27  97.97. | 127
YL LI LN | LSl DL LA | DS LAl | DL | YAl | 0l LAt LSl YL LA | AL LAl ss | 207
LLLIL N L ILOLs | GLLN | DLGLLs L | YA1LL | LA ALY s | DL | LLIIN | LA | Lol 7270 AR AN A R R A AR A AR
VANV /AW NN WV AN A/ /N 2/ R W /AN AN 2V W A AR AV (/AN VAR /A R AN /AN Y
U070 G097 | L0\ | LL9%. | D0 007 | 0297 | 477 | 7927 | 947N | 20707 44797, 2474 GLG L0 7, GL90. | 9040 A7 Fo7
’///AZ LLI210  DLILIN | Ll lo | 240 Lol | 24l 72907 //A’/\‘ Y11 /////// 727 VAR AW R R AW A AR
LI | LIl Y LA | LS| LAl s 1L | LYo | 720 LALIIN | LSl LA | 10/ YOLIL LI LIS | LAl s | 2 Lo
VA /AN /AN /DN WY AR AV /W /Y 1 R R AN AR /A WY NN /A LSl | SILL | LS00 | S LAAr s 27
Y07, LG | LN | A7 | G075, | 9070 | GL07. | L0707 940N | L7, 47974 7727 LA | Y07 1427 LAY 1927 | 7757
DOLAL LS //Z,’A\\ AR AN R R AR A AR A R AR 20 ///// Va7 //AfA// A //Zf/// YLL s LA
L1270 | DL LA | DAL | Ll 00777 | Yl lahe | L0 | L2l | LAl | 20 | L DOLL, L007 07 | Y A | Yl
NNNN | NN | NN NWONN | NNNN [ NONN | NN ONNONN [ NNONE | QONNN | NN\ \\\\. NONN | ONNN [ NONN | NNONN | QNNN | NNN\E
GLLY. QD07 | GLLN | L7057, | 97077 | Y0407, | 70997 | 9577, 707N /AN 27 /7 D07 | GAL | L0007, | 4927 | 44077 777,
/AR A /1,’///&“ W AW AR WA ///;,’/// VAL ///’/// AR AN R R WA AR AV )
YLLN LA | DAL | LUl 210 A L2 Vs | LA L | LN | YA | LA Y27, LUILYs LS DL | LA LA s 1277
VAN AN /A R AW Y AR Y/ R WL AR /AW A N R N /AN A Y/ AN 4 (/AW AR A W A AR AV
DAL D07 | DAY | 70 | 70427 | G070, | 29707 | 2707, | 240N | 47772 22747 477. G100 | A2 | G700 | 9727 | 4707, 777
DLl | LI LLNN | Lty LY ///’/// 7 ZZ//// YLLN | LUlrls 2747 | Lt AW A A B AR N A AR
AN AR SR WA AR AN R R AR AR N AR R AR AR A VA AR AW R R AN A AR A
VIV /AN /AW /A R /AW A AR Y/ R W AN Y AN D R W AN A /AN A4 (/AW AN /A WV AL 2/ AN A
/AN AR AN LAY L9700 7 | 9707 4407 | LN | 44974 | 4077, 7477, LAY 1907 0040 | 0407 24747, | 727
VA R 7 AW N /////// AR R R AN A AR SR WA ///lf/,/z /7 //Zf/// Y7 //Af/// A A Y
LI N LY LSS | YL 1Ll | LIS | LAl DL LA | LS| L0l 7270 AR AN R R AR A A AR A
DL | 0SS | LN | LA LAY L7 | ALY | L2 7s | LA oN | Llr s S Sy LA LIl | 101 | HArls L LAY
YGLY LG | DL | A7 G400 7027 | 447940, L7, GL%N | 4047 4207 4727 LAl GOL Y L9070 | 940970, 70747, 7277
V1AV A Y /////\\ YL Ls L1 LIl | LDt YLL L | LS N | 2L L ss | 2707 Vv ///f/// 7207 LA | DL S
LAl | LS LA | LA LDl | LA AL | DA 00 | YAZLoN | LAr s | 4L Lty LA L7 LA | Y L | A7,
(/AW AR A WA R Y N/ AV 2 Y R R AN/ /AR Y/ R B /AN AR VN AR/ /AN R R ANV VAL
GLLY LA070 | DOLNS | Ld7, | G477, | 007 | A0 | L0707 LGN | G047, 79707 747 LU0 | L0 L0707 | 44074, 22747, 77.7.
LUl | UYL N 7507 /0 f///AfA oz ////Z// LN | LUl St 107 AR AN R WA AR A A
UL\ LA LN | LD L LL | LA hs | LS| LSl GOSN | Ll LY | Sl LD YL LSl | DL LAl 27
DLLIL | LI Y s LTSN | Y20 Ss 10 s YDr Y | LAl Vo | AL L L | LS AINN | 2 | Lo | 70/ YL LIS DIl T | LA ls Al A | 1
DLLL. D07 | QLS | Y707, | 7070 | D007, | 700727 | Z07.0. | LAON | 44770, 7747, 777 G057 | G497 | S0 07, | 74907 | 4o7.7. 7.7,
7 YL LA | LS| LAY A | A/ /////// YO | LAl DALY | 1Ay AN R R WA AR AV A
ULLLN LS | DAL | LAl 214 L0 lo | LAl Ll | LN | YA | 104 Y7 VAR AN R R AN A AR
Y/ /AN 2/ ANV /A BV AW Y i AR Y R W AR 7 AW A R AN A/ VA /4 (/AN AN VA W A AR AW/
L9070 Q1LY | LN | GLLG. | L9072 | 07400 | D707 | 7707 | DN | 49274 4740747, 777 UL | L7057 | 0070, | L0707, 7.7, 72727
YILL Lo | LA s SIPLON | LAl | UTILL L2 s | A | L0 LN | Y/ ///f/// Z//// VAR /////// AW AR
V147472 | 420 LY | LY Lhl s | DL | LA ls | LS| LLAIN | L2 | Lol 7077 AR AN R WA AR A A
VAN Y/ AV /NN WV AN A /N /R R AN AN YN W A AR /AW LI LIPS | 0L | DL LA s 1Y
LI57 0007 LaoN | 2207 9077, 07742 | 94977 777274 Z074N | 2947 2477, 7.77% GL9Y D007, 41970 | 9047 1Lh07 457
YL N LAY | YOS | L7 | 0L LYo | LA | LA | LN ,’/////,’A ///,a// Y17 LLILL LS LA s | 0l LA 70/
LD | DL LN | DOLL LA DL | Lo AL | LAV | LLlls | L 0 AR R R WA A AR AV A
VAN AN 2/ N WY A AR A Y /W R R AV Y AN/ /A WA/ NN 2/ AN Y VAR AN A R AV AR Y
Y07 | 07 YN | L7 D407, 7907 | D407 | L27  GH0N | 907 4404, | Y7 LA | D2 | 4707 LAY L7 Y
AV /////\ /v //Afz// YOLL | ML LLLL | LLIIN | LA LSl 7Y YL Ll LY ///’/// AR
LA 07 | 27 /’///i‘ LLLY L0777 77 | Y 704727 | Yl | 2427 | 2747477 LA DOLLL L0 0 A | Y LA Yl
NNNN | NN | 2NN NYNRNNNEENANATNIINNNTNN NS BRNNANNTNEENTNANNNEINNNNY DNR\NNENNNYNNN \\\\. NONN | OXNNN | XN | NN\ | DNNN \\\\.
LA L0720 | DXL | D707, | L0747 | D00 | 70727 | G477, LA | 974074, 2047 474. Y07, | GLG | Y07, | 4007 | 747,79, 797,
LUl D07 LY | LA L7 LAY | Yl L | LN | Lds | 707 /;,’A’/ W AN AR A R WA AR AN )
V14477 | LDd s | YOS | LDl | LS | DLl | LUl | Ll | GOSN | DL | LA | Y7 LUl LY LA | LAl LY LY
LS00 | DI VAN | DL LA s LL0L L | Ll 07 | DA s | LAP Ao | LAl | Y /o 1A%, Y/ AN/ /AN /WL AR/ /AW
LG D07 | GAGN | G770 | 707007 | 970047, | 29407, | 2707 | LGN | 47407 49247, 477 GGLY | L9070 | G700 | 29707 | 0407, 777
VA AR AW SR W AN A AR A 7///;,% LA 70 | DAL | LYo | 2L Lt AN AR N R R AR A AR )
A AN AR A AR WA AR A AN R R AR A AR NS R A A AR A UL LA LAY | s YA | 1
VAN AW/ /AN W/ /AW 2 AR/ R W AN Y AN D W AR Y /AW /4 (/AW AR /A W VAR Y /AN A
/A VAR AN LAY LG07 G000 | L2707 007 | Lo | L4274 | 44077 7447, GLLY | L9070 | G007 | L0779, 427
VAV AR I/ AN AN /////// A AR R R AN AR N WA AR 77 Y/ 97 ///’/// AN AR
LLLAL | LIS 0L LN | ULL s (L0l | LIS | LA | LA | LLIIN | LA | Lol 1077 YL L (6Lt LIS | LA | L LAy
VA /AN VAN /NN WV AN/ A/ AN Y o/ R N AN AR VA W A Y AR L AV /7 VYV /AN AR /A R /AN AR Y
GOLY L9070 | Q0N | 2907, G077, 70074 | 2774, L9407 44N | 24047 | 4777, 7747 LA QLS 1907 | 9427 707407 7747
LLAILN LAY | DAL | D0 0L | LA | LhAr s 27 ///’/\\ (AW AR UL LA Ll | sy /7 /4
LLLL | OSSN | LA LS LA | YL Ll | L2 | LA to | 2L Lty AW AR 7 A B AR N A AR
(/AW AR /AN WA AR/ 0 AW Y R W AN A /AN A R R Y /AN A AR YLOILs | 2SI SLILs | A0 LA 7077
LAY | L907 GOLN | 0707 9797 L7, | 4277 G207 | LLA0N | 97447 70427 247 LAL7 | GL9Y. LA | 0407 20707 7477
//Afz// YLLL GLYN | GLLY | LA 2L | L ////Z// LN | LAYl Ll | 1517, AR {z///,(/, L1l | 1L V2
YOS | LLLAL LId NN | L0t YAl | L L0A s | DL | LLA0ls AL | D07 1A | L2 ss LAY DL L LAt | DL Ldirss 277
LS SILL0L | G LN | YAl L1 LA | LAAr Vs | 107 | LLAINN | A Lr s 70/ VA VAN Y AN/ R W AN /AN A
GLLLG. L2072 | QLGN | D707, | 077 | F0707. | 007 | Y077, AN | 4477, 2077, 474. GOLL | GLG | Y007, | 407 | 4075 797,
LD | DL LA | LA L0l | 2 | Yl /oY //Zf/// YILON | L2l YL | Ly W AW A 7 R WA ///1,’/0 Yl
Y7 ///’/ YL | L7024 L0 o | 47U Lo LAY | UL | 1017 Y7 LY D0 L7 | LD S0l | 7277
NINR\N \\\\\ NONE | NNON |  NONN | NNON | ONNN | NNNN NN NONN | ONNN | NONE | NN | XONN | NNON [ QONNN [ NS NNE
rTTrrT 1T TT T T7TTT rT T T TTT T TTT rT T T TTT T TTT rT 1T TT7TTT T TTT rT 1T TT7TTT T TTT rTTrrT 1T TT T T7TTT
ORPS ONNS ONNS  ONRS ONRNS ONNS  ONRNS ONNS ONRNS  ONNS ONNS ONRG  ONNS ONNG ONNG NN ONNG ONDS
SEBZ SBIS 9IRS 3BBZ SBI5F 9IIF  3BBF SIB5 3BBZF  SBI5 S8R5 3BBZF  S8I5 93RF VIS SR IBIZ VIS
[N RN T[N TSI [N T[N TSN T[N TIN CIIN CUIN CIIN CUIN CIIN TSN CIIN COSN CUSN
S S ® d® S ® S ® d® d® S ® S® (OZOPX OHZOP OHZOD® HZO® HZOX® HZODX (OHZODX HZOD® HZO D
E'US EHE 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 [ ) cZS cZS [ ) cZS cZS cZS [ ) cZS cZS [ )
QE'O 9&'0 QEQ ggo géo EEQ QEQ QE'O géo :géo :ggo ?D/E'Q :géo :gEm )U/E'O ?D/E'Q :géo :ggo
Dg UE Ug Og Dg UE Ug Dg UE I_UE 1—02 I—DE I_UE I—Ug I_DE I_DE I_UE I_OE
e e T2 e e e Té e T =2 2d 22 23 23 23 o3 23 o4
S S S S S S S S S 5 @5 @O @5 @5 @8 5 @5 @5
p = p p = = p p =
@ @ @ @ @ @ @ @ @

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 PMT
Path 1280 (no P TUD)

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)



