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-both-TCP_frag_too_biq
IPv4 Pv6

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
L9070 |\ GL77  LAON | 04 4|\ L0507 G0N /4 LG |GG | 907 | 4 1 LA L9007 | G0 | L07 | 940.7%. 427
YOS LA | DO | L7 1o | A | LN 7 VI GOSN | LY LAt Ll o YY1 LILL | L2 10 | 204 LA ls /07
LS N LIl Le | LN | Yls Y| LA 0s | LA loN 7 v LA | LA L7 | 277 DOLs 0L | LI | LAl ts YA Lty
YLl L | LS| LN | 4 72| YA 1L/ 7 YA/ /4 (/YN W/ AR Y /AW /2 I/ /AN AR Y /A R AN /AN Y
LU0 0L | 0N | 47, 7| 4007 | 247N 7 197 |\ GLUN | LA 7 | 0497 | 475 LA |\ Q017 L7077 | Y75 | 4907 907
,’///A,’A TN | DL | Ll 1o | 2Ll | LN V/ i/ //A’/\‘ Y11 /////// 727 Y70 | LD L7 | 27477 LAl 1277
LSl | DALY | AN | 2t U LAl | LN 7 777 YILIIN | LA LA | 1L LY LLI10 | YL | LLlrls 247 LYl
YIS | (L2 12 | LA2loNN | LW 70 | DALY LI 7 /A GOSN | Y27 L Sl VA AN/ /AN A R AW/ A/
Y07, LG | Lo | %, 70 | 475, | 47N 7z VR N W/ AV Y D97 | D007 70927 LAY 1927 | 7757
DOLAL LS /////\\ Yl Y|\ LA | LN 7. s LLIYN | 0L L ss | 277 7/ //Afz// A //Zf/// YLL s LA
LU N\ LS| LA | 47 7 LY | LN i 7“7 YL | LAl 20477 | Ll LSS L7 | LS | YAl 10l Y7
YL LA | DL | L 7o | 27| LWy VZ i/ LY | DL | 1L | D107 Y1 | LTSI LAl | LS| L2 /oY 707
GOLY. L7 | QLA | 407 % | 04072 | Y270N 7 G097 | LA /AN 27 /7 GLL LG Ll | 4907 9077 | 777
/AR A /1,’///&“ Dl LY | LN z 47 VAL ///’/// AR AL LY | L | LA LA Ll
YOLLN LA | DL | 2 1| 24 LN Z A/ LY | UL LS | YlrYs YAl | 2O LIl | 0L Lo | 2/
LSl | LI Y | LN | 27 Y LYo | 0N /4 7Y YILOON | LA SA2 A 10/, VY /AN /AR Y A W A AR AV
GLL | Gl d GAUN | 47 L 70077 | 7N /2 DhY LA | LAY L | 477 UL L1 Gl | 2097 97407, | 207
LYl | GOSN | L 1|\ LY //Zf/\\ 7 Y/ YLLN | LUl ls 2747 | LYty DAL | SIS L7 | Y2 LAl | LAY
AN R AN WA AR/ NN 7 /) LLYN | AL Ll ts | 2707 YL LA LY | Ll L0V 1477
LSl | LGS | LN | 727 U L0 NN 7 Y/ /4 YILOON | LAl 2004 LWy /AW AN /A WV L 2/ AN A
LAG7 | G00% | DAON | 474 2| L0707 | 017N Z DAY | LGON | 927 | Y047 | 4774 LAY 1907 0040 | 0407 2477, | 727
YL N GLAAL | L ON | L7 1| Y| LA N 7 S YN W ///lf/,/z /7 VAN //Af/// A A Y
LAY | LILL L0 | LN | Yls Lo | L0 | YA loN A 9l LY | 1A Ll 7.7 DL LU |\ LI Y | LAt Y07 Lty
DL | 0S| LN | 07 72 LAY 10NN 7 Y/ YION | LA 207 Lty VAN AR Y /A B AN A A
Y0 % | LA | GO | 77, 74| 4477 ZZ&N 7 L0274 |\ GLLN | Y07 | 440747 | 727 G970 QLAY L4070 | 4407 2007 | 7707
V1AV A Y /////\\ Yl L\ L | LN VA YL LA | 1A L0l | 2707 v/ ///f/// 7207 LA | DL S
LA |\ GOL | LA | G 2|\ L0 | 2NN i 7w YLN | LUt ls 2L Ll LSS L1070 | LS | Y2l 1Ll Y7
YOS, | LA | LIS | Lt 7o 247 LN / Yl LIINN | DL LAl 277 Y11 2L LI Ys | LA Lo 707
GLLG | LA | GOSN | L 70| 424974, | 04N 7 Y00 GLON | 400 1007 | 447 Y0 QLY. LA07 | 04740 4707 | 777
LI | YL | AN | 2t Y|\ LAl | 207N . 707 LN | LUl LI 107 LY LS LIGLL | Lols 200 | Ll
AL L N LA LN | L 7| YL ///’/\\ 7 Sl VOLN | Ll7 | LY | Yr s Ul DLLL | LAl | DO LAl 2
(/AW A/ 7R Z/A R WA/ A NN Y /AW AN A v LLIIN | 2L | L7 | 72707 YOS | LA DI | L0 7o | Y0 7oAty
LA | LA07 | QLA | Y77 7| 704, | 4270N 7 G0 LA | 44 L7 | 277 D07 LG L7 | LA DA | 27
7 YL LA | 20 2| L7 /////\\ i w2z YN | LAl DY | 1Ay LS LI | 2L | Ll s LA Ll
YGLLN LA | YL | L7 70| 447 24N v/ i/ LI | Dl Ly | Yl Y1 | LOLIL | LAY | 1L Ll 7Y
LISl | DI Y | LN | 21 Y LA | 27N /4 [ YOIN | LA LA/ 10/, VY /AN AR/ VA W A AR AV
L9070 | QLAY | DAON | 47 Y| L9707 | 077N / LAY | GON | 9070 | 9047 | 177 LAY LD07, G407 | 4007, 4407, | 107
YILLL | LA | DI | L 10 | UL | LN 7 Zf/// GOSN | Y/ ///f/// Z//// VAR /////// AW AR
147472 | 4o "e | ALY | Yts Y| L4210 | YA 7 /4 LA | LY | L2 7.4 LS LIl | DI | LAl 2L Lty
YILOL | LA | LI ON | s 72| Y2l LN 7 Y/ 4l (VA WA/ VAR /AN 2] V// /AN /AN Y /A R AW A AR Y
LI57 |\ 0000, |\ 9N | 47, 7.\ 9977, | 047N 7 LAY | GOLN | 007 | 4497 107% LA |\ Q007 01970 | 95747 | 4497 9427
YOLLN LA | YOS | s 7o | A | LN 7 Yl LY ,’/////,’A ///,a// Y17 ULs | 1L LAl | LA LAY | 0/
LD | DL | LN | 2 U LA | NN 7z 7.7 YALON | LSy Y2/ LA AR AR R WA AR AV A
YILY | L0020 | Y2 | L 1o | 200 LA /N /] VA GOSN | Y2l LA LAY A/ AN/ AN 2 /A R AV VA Y
Y07 | 407 Yoo | LT 7 44747, | AN 7 D070 |\ GLAN | U007 | 94972 427 VAN /AN LAY L7 Y
GOSN L | DL | Yl Y //Afz// WAL 7 YL LAIIN | Gl Ll | 270 DAL 1L | Yt Y ///’/// YL Y L7
LU0 | GO L | LA | 7 1|\ L0 | 7NN 7 79 YLLN | LAl ts 40777 | Lts VAN R R W A A A A )
YL | LA | YLV | Lt 1o | 277 LN 7 Yl LN | DO [ tr | 2707 Y121 1AL LI | 0L Lr o 1277
GLLG | D007 LY | 9 L DA77 | 7N / LY, | AN | G490 | 4007 %277 YOS | LG9 D% | 407 24744, 747
LU0 | DOLL | LN | 27, L7 | 7N 7~ ///1,’1 YALON | LAl | 24077 /;,’A’/ VN AW AR R WA AR N A
14477 |\ Y07 | YL | L 7| 207 | LN 7 Yl LN | Gl LAl | 470 UL LS LAY | LAl LY 1LY
LS00 | DL AN | 270 Y| LAY | 20N /4 977 YL | S0 | Yl /o | 10477, L LA DL | Ls | Al Ldss
LA | D007 GAGN | 474 G| 7427 | G474 7z 95Y QGO | 4497 4 | 477 /AN 7/ A R W AR/ AN/
UL | G0 LS| LN | L7 72|\ Lo | LN 7 7Y YL | L7 2L | s LA LIS | LA | YL LA LY
LOLILN LAY | GOSN | Dty Lo | 07777 | L oN 7 Y7 VAR R AW/ A AR YL LIS | LIS | Ll LAl L/
LIl | 21 LL | LA | 07 | L2 | 72N 7z Y/ /e YILON | A2V 2047 LAy V// /AW /A W VAR /AN A
L9070 | G007 AN | 44 7.\ 907 | D07 Z LAY LGN | LA | 977 | 47 LAY L9007 | G097, | 007, | 2447 427
YOS N GLLAL | LN | L 0| YL LN 7 Zf/// LDOLN | Ll 1477 77 VA 97 ///’/// AN AR
LA | AL | LN | Uls Lo | 270 | Y20 A v LA | LA Lo/ | 1077 L | LI UILLL | LA s 20 | LAy
DLOL | LAY | LIS OON | o 72| YAr s 0L /NN 7 7Y YIILN | A1 27 Ll VI /AN A/ /AN Y /A R /AN AR Y
GOLL | A7 GOl | 47 70| D07 AN Z L0704 |\ GLIN | G007 | 0404 | %27 Y97 GLL7. L9070 | 2407 4747 | 747
AW AR AN WA N A AN 7 v/ LLIIN | Gl Ll | 270 DAL 1L | LAY | L7t /7 /4
LD | LA LN | 7 72 | Lo | (LN 7 /A YL | L 7s 20 | Lt AN AR R R AR A
YOS, | LIl | LN | Dt Yo | 22 Lo 7. Y9Il OLIIN | DOL L2l 2707 Y1 LA, SILLL | 7L LA o e 70/
DAL LA07 | GOLN | 0. 70| 97,774, | 270N 7 Y07 | GAUN | G000 | 4907 | 2747 Y7 | QLAY L7 | 0407 20707 777,
//Afz// YLDLL | GLYN | 21 Y| LAl | LN . ////Z LLON | LAYl Ll | 151, ////,’/ LA DL | LY | LA | Ll
YLD\ GLLAL | Lo | e 10| YAV | LN 7 /7 GOSN | A0 | 4477 | S ss DLt YL L | 2L s 277
LAY | LILL0L0 | G LN | Yts Lo L0 | LA 7/ (e LLIIN | LS Lt 277 /NN Y/ AN /R W AN /AN
GLLG. | LD07 | QLGN | 4ty % | 207 | 227N 7 Y07 LA | DA | 4047 | 2707, L% L9707 Ll | 4407 7477 | 7772
LA | DL LN | hs 7 L7 | 2NN ” /7 YILON | LA YL | Ly AW AR R WA AR/ AV A
YL N LA | YLLN | L 70 A | LN /] Yl LY | YL 1410 | 407 YL DLLY LAl | LA L7 7.
L0 | D2l T AN | 27 Y| LYo | 17N /4 /e DLLON | L1 | YA 07| 1077, WY/ AN/ 4/ ’///// VA AN/ AV /Y]
rTTrrT 1T TT T T7TTT rT T T TTT T TTT rT T T TTT T TTT rT 1T TT7TTT T TTT rTTrTTTTT T TT rTTrrT 1T TT T T7TTT
GRRE GRNE SNND ONNE ANNE GnnE SNND ONNS ONnE Gnng GnNS ONNE ONnE anng amg anng NN SNND
SEBZ SBIS 9IRS 3BBZ SBI5F 9IIF  3BBF SIB5 3BBZF  SBI5 S8R5 3BBZF  S8I5 93RF VIS SR IBIZ VIS
[N T[N T[N TSI [N T[N TSN T[N T[IN COUIN COUIN CTSN CUSN CISN CUSN COSn CUSN SIS
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
1280 (no PMT!

LGI

Path 1280 noP TUD) LGI

1500,

1280’ PMTUD LGI

1280 fno PMT!

Path 1280 (no P TUD) LGl
1500, LGI

1280'(PMTUD), LGI

1280 (no PMTUD), LGI
Path 1280 (no P TUD) LGl
1500, LGI

1280 (PMTUD), LGI

1280 §no PMT! Iv?

Path 1280 (no P TUD LGI
1280 PMTUD LGI

1280 }no PMT

Path 1280 (noP TUD) LGI
1500,

1280’ PMTUD LGI

1280 }no PMT!

Path 1280 noP TUD) LGl
1500,

1280’ PMTUD LGI

1280 fno PMT!

Path 1280 (no P

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

TUD LGI

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



