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_dnss&e;vG-TCP_frag_too_big

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

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
L9000 G077 L9970 | 9407 L4507 47N 204 |\ NLGS D07 | 4907 4077 | 007 | D400 | L9007 | GO | a7 | NAYN | L2707
AR N AN R R AR A AR AN Y/ N/ LGOS | Y27 LA | Ll | 4Lhs | LAY | L0 | 277 NV | 247
LIS N SILLLs 0Ll | YL | 0010 LA loN i/ N/ LAl | LAY L0702l | Y2 | 0077 | LGN | Lty NN/ /A7
VIV N AWV A R AN A /A /A 7“7 NV A7/ (/AW AR Y AV R R AN AR A N LY NVAZARR A/ Y/
LU0 G097 | 2047 | 04974, | 047 | 747N 07 |NUGS | GOLL | LU | G40 | LAl | 4797 | L0 | LI | 47 | NAUN | 44077
,’///A,’A TN DL | LAl | 2L LN V/// N7/, LU | A /////// 707 LAl DL LN | 47 NYON | LY
MLl LI L | DL LA LN i/ NV A/ DL | 7L LAl 0L | DL LAl s LN | Lttty NAYN | L7
VA N /AN 2 VR WL AR A VWA /7 N7 /AW VAR I AN A VR W AN /AN D R R YD NV | 207
Y07, LG | L7 | 497270 | 4077, | 47N 77 | N7y LAY | 07 | G707, | G207, | 407 | Y20 | AN | 4747 | NGO | 27477
A AW/ R R WA AR RN VA N7/ ///’/// AN R R WA //AfA// VAN W N VN
LULLL | LA LA | LA LY | LN W/ N/ R R A AR R A AR AR WA NLYN | YA
(VAW AN/ /R W AR /AW VA/Z N7V/ LLLIL | DIGLL | 1L | D07 | Lo 20 LA N | 747 NYON | 17777
UL L7 G797, | 0% 4407 LN 24 |\NOLN | LAt LA L9070 |\ 470947, | D07, | 42074, 90N | 2972 | NGLN | 4427
LY YL LAY | DL | LY | LN i k/’/ /v ///’/// AR R AN G AR WA NZZN 70//'//
/AN AN VA W A AR Y A Z’///ﬁ 77. \;’/// (Y /A WA AN AN/ VR W AR Z’A’/&.‘ (e a////ﬁ [/
GLLL | D0 LL94 | 907 7007 G 7N 97\ NOLN \LG7 | G494, | L0707 | 9470 | 7.7, | 4907 | G0N | 277 | NGLN | 7,747
VAR N AW R R A ) //Zf/\\ v/ NN/ ULLL | LU0 ls AL | L0070 | Al L0 | LN | Y727 N A A/
AN R N R WA AR NN VA N7/ ALl | DL LA | DL | Lo e | 2L LN | L7 NN A
DLl Il L | L2 | 72/ L2072 NN 77 N\VA/4 YIS | Ao DI Lo | 2L L7 | 20NN | Y2/ NVA/ANMNAZV A/
LA 2079 | 927 DAL N LG 7 | 01N 027 \NLUS L0 | A0 | Yo | L0 AL LA07 |\ GO | 2274 | NAIN | L2277
VA AR AN /////// A AR Y/ N7 R W AR AV A ///’/// Y7 //A,’/N 707 NV | Y
LIS | SIS LS | D 1L LA 0N s N7/ LIl | 2L L7 | LA | Y2 lo e 04 | LN | LAy NV /N /A
VI VAN AV VA R I AV VARV /A 77 N\Z% /W RW I AR YV /AN iV A R AV AR /A N R NVAZANRRA A/ Y/ S
Y07 LAL7 D77 | 79727 D47 YN LY NGLGN |\ GLAG | D07 | GLG7 | D h | A7 | G4 AN | 477 | NGON | 44774
GDLAILN LA LA | D0 107 LA oN 7 N/ LA | Gl LAY | DL | Ll la s 104, Z’///N 7y N2ZN ///////
YLl O LAl | LA S NN 7/ S’A’/ YL Y | A2 ls Y L7 | 074 L7 0%2% /2 SZQQ Y1l
GLLYL LA DOL0 | L2/, 94097, LN 27 \NGLN |\ GA90. | 9047, 19774 | 4077, | 407 | 94947 LAoN | 447 | NGLN | 4777,
LU | Y/ ///’/// 7507 LA | DN Yt N/ LAl | LA LIS | LILLL | DL LA | LN | Lt NALN | LAt/
UL\ LA L7 | L0l ALY | LN Y/ N7 DOLY. | DL LS| LDl | LA | LY 107 N 707 NV | Y
(/AW /7R YV AW AR Y /AN AN VA7 NN7V/ TSIl | DLLIL | L7 | A | A0 77 SN | 1A NV AN/ /7]
LI | L0070 G407 | 907 A0 AN 27 \NGLN |\ LY | 9440 Laa s | 0407 | Ll | 00 SN | 44 | NGLN | 47
7 AR R R AW AN 77 N/ UL | LA 27s YALL | L0 | 20 Lo | 2NN | Lty NN A ANMN A/
YLLLN LS YL L | Ll ds 27477 2N /A N7 LA | DL LA | LI | L2V | AL | LN | 2704 NVON | L
LI | DI LSl | DL LA s LN i/ NVA// VIR RV AN/ R N i/ A W /AN AN 2 R W NVA/ANMWA/ 7Y/
L9070 D07 L9070 | DA LA TN 27 |\ NLG |\ UGN | LA 4 | 7 DAL N L9007 4N | 4zt | NLAYUN | 447
YL L | LA LI s | LAl | UTLL L AN Y/ N7 /AW A 2/ Y ///’/// YL //ZO\\ W/ NVAZNI A/
V1747472 | Lo e | AL | Yl LAl s Y270 Yt NV LULILY | LA L0 0Ll | YL L0l LA | LAy NALN | 2L/
VIV AN/ AWV R WY AN /AN /A /Y N7 (/AW AR Y /AN VR R AN VAR VA N R NV | Y7
LI57 0097 2907 | 2777, 2277 447N 27 | NGO\ GO0 | L9007 | 9497 | LAl | AL D07 | GLON | 407 | NLON | 4477
AW ) ’/.//AZ VAR AW V/// N7/, A ,’/////,’A ///,a// YLLYL | LWl 27 LA N | 477 NV A/ NI /A
LD | DL ML | DO L N 7/ NV A/ ULLs | 1Ll LIS LS | 2L LAl ls LN | Lty NNV AW /)
VAN AN 2/ VR WY AR AV /WA /7 N/ (Y (/A WA/ /AN Y ANV R W AN AN/ 2D N B2 YD NYAN | 217
YL | A7 Yo hd | 907 2477, 24N 727 NG\ LA G A LY | Y0 | DALY AN | 44 | NGNS | G4
AV ///IZ/A /v //Afz// YN i/ N7/ LA | GO, LIl | GLA | YT | L7 LN | LYy N7\ ///////
VAR AW 2 R R 7/ AW AR Y AN 77 N7z R A A R AW AR AR WA NZUN | Y/
/AW /AR A W AR Y I/ AV A 7. N7/ LIS | DI LSl DI | DAoL | LN | 7777 NN | A
UL LG07 G497, | D007 7407 DN 9272 \NLOLN |\ L9000 | 9407 2007 | 2407, | 4047 | 04040 | LN | 447 | NOLN | 4447
LUl | DO L7 | LA L7 NN i/ N7~ YOS | LA ls DL | L0 | 2L Ll | NN | Yl NVAZAN ,’/////f/,
(AW AR /A W AR Y o V/A//§ 77 N7/ (Y /A W A AN A AN Y AR W AR Y Z2/1§ 7.7 a///zﬁ /e
LA D007 LL97 | 94707 70027 274N 27\ NLLN LG0T | 4097 | L7 | 0207 | 077 | 09797 | G0N | 7247 | NLAN | 2727
VA AR AW/ R W AN A RONAN v/ N/ A R W AR AN R W A //ZfA\\ Y17 \‘ZO\\ YL
DLOLILN LA 2L | A n e 07777 Lo VA NY/¥/ LAl | DOLL LAY | 2L | L2l le | LA | Lo | L NOLN | L
Y/ AN/ /AW i A R AWV VAR YA 7/ N7~ VAW AR/ Y /AW /i A N AV AR A R W NVA/ AN/ A7V /)
LA | 40 1997 LAY N D07 | DL 974 |\ NLYS |\ G007 | 907 | G077 | LA07 | G405 L7 | DN | L | NLUN | La 7
Y0 ///’/// /v /////// A AR Y/ N7 POLL D07 L LAY | 127 97 ///’/u\ v NVAZNIN
W AW M AN B WA VAN L A N Vil NV VI A R AW A ARV A W AN L QN N R W NAYLN | LY7o
NNON [ ONNN | ONON | QNN | NXNOSN | QNNE | INXYE SN [ SONN | ONON | SONN | ONSN | SONN | SNSN | SNNE | NSem N\ ANNTNNN
YOLL A7 Y077 | 9407 D07 LAN 7Y NGLS\GLAG | G057 | GAG | 9l | A | G0 AN | 447 | NGON | 4497
LS| LILLIL s LA | YA 0 s | 10 YA 0N i/ N7/ LAl | GLLL LAY | LA | L2l e | LA | LA\ | LAy NZZN | 2724
VAR AW A R AN I Y 0717% 77 SZ’/ /AW AR AV R R AV //ZQ\; V27 SZQS YAl
/AW /AR D17 | 0L LLN 19 |\NGLS LA | 94007, 79727 | 40045 | A7 | 0407 LN | Y | NN | 4474
//Afz// Y11 ///,'/A// {///’/f/ V//7277) DAL 7 N/ YLl | LA Ll | LA | DL L4V LN '/,{z// NAYUN | Ll
YOS |\ LS A L0 | A0y Yl | LN 77 N\V/AZ4 W WA AR AW R A AR AR AR A NS /A
/AW 2/ VAR A WA /N /AN I VA NN/ VAR /AN A AR YV A W AR Y AN/ R W NNV AN/ A/
LG | L9057 G407 | 9007 1707 YN 27 \NGLN |\ LA | 9407 L0707 | 0404 | D7 | 94774 | LN | 447 | NN | L4407
LD | DL L2270 | LAl L0 2NN 77 N4 YOS | L2l DL LS A7 | 27| L0l | 720NN Gl N AN A
YL N LA YLLL | LA 0L | LN /Y N7 LD | DL LA | DL | LU | A LN | 447 NV /NI A
LD | DI2LL ALl | DL LAl 7N /7 N\VA/ DL | L | Yl /oY ///’/// DILL | LDl | U LN | Lttty NAYN | L7070
rTTrrT 1T TT T T7TTT rT T T TTT T TTT rT T T TTT T TTT rTTrT T T7TTT TTT rT 1T TT7TTT T TTT rTTrrT 1T TT T T7TTT
ORPS OPNS NS ONRS ONRNS ONNG  ONNS ONNS ONRY  ONNS aNDe GSBQ ORNE ONPS NS ONNS NS NN
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 wa 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 9&'0 :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_DE 1—02 I—DE I_UE 1—02 I_DE I_DE I_UE I—Ug
2 2 2 2 2 2 2 2 T2 eg@ eg@ e@ e-d -3 erd ord ord erd
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 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 Prv?’rUD LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



