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_dnss$c;v4-UDP_frag
V

1

11T 11T

1T

1

1

1T 11T

T TTT

1

11T 11T

1T

1

T TTT 1T

11T

1

IPv6 Dual-Stack IPv4 IPv6 Dual-Stack
EDNS0:512 EDNSP:1232 EDNSP:4096 EDNS0:512 EDNSP:1232 EDNSP:4096 _EDNS0:512 EDNSP:1232 EDNSP:4096  EDNS0:512 EDNSD:1232 EDNSD:4096 EDNS0:512 EDNSQ:1232 EDNSP:4096 EDNS0:512 EDNSP:1232 EDNSD:4096
7 074 0077 | NN\ | 270740 Lol 0097 | 4 L% 4707 NNNN | 4 07| 4477 NNNN | DAL | L9070 | 0007 | 4% | 47477 | NINN
Y LY LY NN | LY LN LYo | 2 LA LA | NN\ | Y LY L NNNNN | LY | L LS | Y| L | NNNN
1 U | Y0 NN | YOL | LS |\ YL | 4 /s | 27 NNNN | 4 Y2 | Y207 | NN | Y| LA | YA | Ll s | 27,777 | NNNN
Y L\ LAY | NN\ | LAl | Dl | L2 12 | 7 LA 727 | NN | . 7 | 27777 NN | LG | LY | 7040 1s | Y. | 747272 | NNNN
7 07 07027 | NN\ | 4700 | 4047 70 | v L7 72742 NNNN | Z 77| 07477 NN | G700 | L7 L0070 | 4ol | 470277 | NNNN
Y LN NNNN | L LA L | o Ly ,’//////, NNWNN | &7 LY L2772 | NNNNN | LUL7 | LA | Ll | s | Yl /o s | NN
4 0 |\ YL NN | GOSN L7 |\ 0L | L 7 | 0777 | NNNN | /) 2 | Y0 | NN | LS LAl | DL | Lo e | 27,777 | NNNN
Y LY\ LS | NN | LYo | YL Lo | o YA L | NN | Y L | 72 NNNNN | LY s | YL | L | A | LA e s | NN
7 Y2 Y057 | NN | 2077\ 0204 |\ 07 | 4 074 | 2477 NNNN | 4 27| 20407 NN | 007 | G400, Al | 4907 | 4477 | NNNN
Y 7 | LA NN\ | LU LAY |\ 477 | Y L | 72 | NN | 7 20 | 2077 NN\ | LA L0l | LA | Yo /A7 | NNNN
Y LN LA | NNNN | LU0 LA LAl | 40 Yl | 420 NN | 7 L L4777 | NN\ | A7 | DL Lo | 47457 | 4ilr /o7 | NNNN
1N G | L NY | NN | YOS LDl | DL | Yo 07 | A7 | NN | 1 Y | D0l NN | YL | LA | DL | Lo so | 27077 | NNNN
7 07 2077 NN | 2477 L9070 |\ G040 | 4 07| 04777 NNNN | 4 G| 4077 NNNN | G700 | L9040 | G705 | 07 | 47477 | NNNN
VAR AR AN W4 ,’A//Z,’/l ///’/// Y L LA NN | L L 2477 NN\ | LA | Sl ZZQ// YL ///’/// N2\
G YN LA NN\ | UL | L | L2 | Mo s | U NN | o A L2/ | NN | AL | LA | Lo e | /s | Yo7 | NNNNN
Y 0 |\ 0L NN | GLLAL | L0 L | 0Ll | Y L | 707272 | NN | 7 270 | 20077 NN | LS| L2 lols | 0L | Yol | 70777 | NNNN
% 07 9027 | NN\ | 2790, L0l vid | 74 47 2272  NNNN | Z 774 | 44047 NNNN | GALY. | P07 | G0 | 4a 7 | 277 | NNNN
Y LN OL | NN | LY YOS | LS | 2 L L | NN | Y LY ///’/// NNNN ///’/// YL ///’/// AW
7 U |\ Y0 NN | YL | L0 | Yl | L 2 | 2447 NNNN | 7 Y | L0 | NN | UL | LA | YAl | L | 247 | NNNN
Yo 47| 07077 NN | LY | Ll | 472 | 7 L 4727 | NNNN | L 07 | 2477 NN | LY 02 | Llr | 01712 | Y17 | 47272 | NNNN
7. 1% 0707 | NN | ZOa | 0400 Lo | v 4 007 NN | 720 L7\ 472077 NNNN | LU0 | 4047 L4075 | D444 | 47707 | NNNN
G AN L | NN | DL L L | L | L 2 | Y NNNN | A Y| Y0 NNNN | L ///’/// YlY | U/ | Y7747 NN\
Y |\ NN | LU | Ll |\ LA | 7 L | LA | NN | o 04 | 247 | NN | LA | L2 07 | s | Y L7 | NNNN
Y YN LA | NNNN | A7 | 0477 | L7 | 4o AAr | Y | NN | o L L2 | NN | LY | LS| Lol | A As | Y2 /o | NNNNN
2 U 7407 | NN\ | 2007, | 47074 Lo Z | 4 4 4o NN | 0 27|\ 79274 NN\ | U070 | 44940, Ao d | 4474 | 4r o7 | NNNN
N L |\ Y NNNN ’////’/ oz ’////’A 7 070 2277  NNNN | 7 Yy | Y07, NN\ | YL LAt ’////7 L057 | 0477 NNNN
Y. LN Y NN\ | LUl | UL | L hts | 2 L | 427 | NN\ | Y L7 | 477 | NN | LA | Yo | 7000 | 4l 2727 | NNNN
7 LISl | NN | YL | Ll | L2l | 1 270 | 2L | NNNN | iy YL L2070 NN | Y00S| LA | DA | Ll ts | 2077 | NNNN
7 07 07 NN\ | L2770 L s 0400 | 1 % 44074 NNNN | Z 77| 27477 NNNN | GLUY | LG07 | 0490 | Y47 | 44777 | NNNN
A Zf, ///’/// NN | Zo27 | 2227 | 292074 | 72 24| 2247 | NN | 2 27 ///’/// NN\ | ZUALL | DL | Lo s | 2L Lo | NN\
Vo U2 |\ L7 NN | YOS N LAl |\ D070 | 4 o | 2477 NNNN | 0 Y | Y207 | NN | UL LAl | Yl | 2o | 274777 | NNNN
Yo LS\ LA | NN | LY | YL | LS00 | 2 L | Lo | NN | U 7 | 77 NN | LS00 | Ll | 104000 | A | A2 7s | NNNN
% 407 0777 | NN\ LA QG070 | 42407 | 4 4. 7727 | NN\ | Z 47, 72477 NN | 27040 | 9047 | 04774, | 94747 | 47274 | NNNN
A/ AV \\\&\\ Ll 0/7// Ylie | 40 Utz Y2707 NN\ | & L L7277 | NNNN | LU | L LAl //ZQ// Y7 | NN\
7 200 | 24077 NN\ | LYY LA | 20 LY | Y LY 7772 | NN | L 2 | Y NN | LAY LY | L | LY | A | NNNN
Y. LA\ LS | NNNNN | LY7o | DAY | Lo lo | o0 A D207 | NN | U L | 47772 | NNNNN | LAl | DL | LDl lo | AL | L /oo | NN\
EEEE EEEE EEEE EEEE
2 Uz Y007 | NNNN | 2077\ 400\ dand | 4 07 2477 NNNN | 4 27| %047 NN | U007 | LA070 | Yol | 407 | 24077 | NNNN
AN AR WA AN 2 A A R AR A A AN DN R AN AR WA 4 /////// Y0 | 04777 NONN
Y LN LA NN | L7 | 0L Lo | 4 Y L | NN | L L2 | NNNNN | LY | Y L LA | L0 NN
4 0 |\ YL NN\ | YOS LSl | DL | Y LY | A2 | NN | Y L | Y NN | L LA /////’/ YLl 7 | /77 NNNN
7 927 077 | NN\ | 2070, L9074 | 0407 | 4 47 474774 NNNN | 4 27| 7077 NN | GLL0 | L9070 | 44070 | 907 | 0477 | NNNN
Yo L7\ 0477 | NN\ | LY Y% | LA | 4 LA 24274 | NN | 7 47 77277 NN\ ///’/// A R R AN ARSI NN
G YN LA NNNN | YL | Ll |\ Sl | 4o 270 | 2027 NNNNN | 7 Ll | L7 | NN | UL | LA | Lo e | i /s | Y0707 | NNNN
L 07|\ 0L NN | LG Lo | A0 | 7. 1 | 767272 | NNNN | 7 70 | 27077 | NN | DALY | L0l | 0477 | Ylr ol | 7047777 | NNNN
% 074 2027 | NN\ | 24747, 007 0400 | 7 L% 42072  NNNN | Z 77| 2477 NNNN | DALY | L9070 | 0090 | 47 | 4747 | NNNN
Y LN\ 0200 | NNNN | 2007 | 0427 2007 | 4 Y | 22467  NNNN | 7 47 427272 ANNN | 2707 040707 L4004 | 2244, | 2247 | NN
0 U |\ U7 NN | UOLYL | ML |\ 7 | L o | 7 NNNN | A Y2 L0/ | NN | YL | LAl | LA | L ls | A | NNNN
Y. L\ L7 NNNN | LU0 | DL | L0 | @ L L7 | NN | Y 7| 0777 NN | LS00 | DY | LA s | W7 | 74272 | NNNN
7 4% 4727 | NN | ZO457, | 4040 Lo | 4 Y 4047 NN | 70 L7\ 4207 NNNN | Y07 | 44000 L9070 | D70 | 4047 | NN\
2 Y\ Y NNNN | L //’/’/// YL | 74 270 |\ 2777  NNNN | 2 A | L2707 NN | UL | L0 | Yo | /s | 2477 | NNNN
Y 00|77 NN\ | LAY | YL |\ Lt | 7 L | 77 | NN\ | 7 07 | 24777 | NN | LG | L2/ | 77 | YA LY/ | NN\
Y LN LAl | NNNN | D07 | LG5 | Ll | 4o 412 | Y077 | NNNN | & Y| L7272 | NNNN | UYL7 | LA | L2l | A ss | YAr 7o | NNNNN
2 U 7047 | NN\ | 2047 | 44070 Lo Z | 4 2 40747 NN | 7 27| 7047 | NN\ | 47 | 475040, Lo s | 4004 | 40707 | NNWN
7 20 |\ 247 NN | GOLY LY |\ DL | Y L | 7 NNNN | L Gr | YV | NN | YOS | LA | YL | L | 4 | NNNWN
Y NS NN | LU0 | DL |\ Lty | 2 L | D27 | NN\ | Y L7 | 747 | NN | L0070 | Yl | Lo | 0 L2 /s | NNNN
G Y| Y7 | NN | YL (L2l | Ll | 1 27 | 247 | NNNN | 7y Y| L0 s | NN | YO | LI | LAY | LA s | 2 | NNNN
1T TT T 1T T TT1TT T TT1TT 1T TT T 1T T TT1TT 1T TT T 1T T 1T T TT1TT 1T TT T 1T T TT1TT 1T TT 1T TT T 1T T TT1TT
ZRRS ZRRS ZRRS ZRRS ZRRE ZRBE ZRRY ZRDL ZRDL ZRRE ZRRE ZRRE ZRRY ZRRS ZRRS ZRRE ZRRE ZRRE
S007 O0oT O007 O0O0J O00~T O00T OO0~ 0007 0007 SO00~T 0007 S00T O007 O0o~T O007  ©O00T SO0oT SooT
388 T I8 83 8B R TR ITE T35 5ISh 5233 5333 23R bIes bHIss 5SS 533 5ISH
10> H1>2 =) 1> 51> 1> =) 10> 1> 1> 1> 51> H1>2 =R 1> 51> 41> 412
[ cCZ3 cZ3 [ CZ3 CcZ3 cZ3 [ CZ3 CcZ3 [ CZ3 cCZ3 [y [ CZ3 cZ3 [
3% ©3d ©3d ©3Id g©Is ©I8 ©IS8 gIs oIS oIS oIS gds oIS gds  gds  g3Is  o38  OFd
UE UE Ug Ug Ug Ug Ug UE UE .—05 I_UE I_UE l—Ug l—Ug I_UE I_UE l—Ug I_UE
=T - - - - e = = = N - = = R v - I orse=
g g g g S g g g g olS ol ol ol olS) ol ol olS ol
p = p p = = p p =
o) o) o) o) o) o) o) o) o)

DNSSEC

500
1280 (PMTUD
1280 (no PMT!
Path 1280 (no P TUD)

500
1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

1280 (no PMTUD

1500
1280 fPMTUD
Path 1280 (no PMTUD)

500

1280 (PMTUD

1280 (no PMTUD
Path 1280 (no PMTUD)

500
1280 (PMTUD
1280 (no PMTUD
Path 1280 (no PMTUD)

1280 (no PMTUD

1500
1280 }PMTUD
Path 1280 (no PMTUD)

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)

1280 PMTUD LGI
1280 (no PMT!

Path 1280 (noP TUD) LGl

1500, LGI
1280’ (PMTUD), LGI
1280 (no PMT!

LG
Path 1280 (noP TUD), LG

1500, LGI
1280 (PMTUD), LGI
1280 (no PMTUD), LGI

Path 1280 (no PMTUD), 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

1500, LGI
1280 (PMTUD), LGI
1280 (no PMTUD), LGI

Path 1280 (no PMTUD), LGI

1500, LGI
1280'(PMTUD), LGI
1280 (no PMTUD), LGI

Path 1280 (no PMTUD), LGI

1500,
1280’ PMTUD LGI
1280 (no PMT

Path 1280 (no P TUD) Lal

1500, LGI
1280 (PMTUD), LGI
1280 (no PMTUD), LGl

Path 1280 (no PMTUD), LGI

100; X >Y

50

0.5

0.1

-0.1

-0.5

-50

-100;X <Y

log(|%nssets(X) - %nsselS(Y) |)

fv)



