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
(EDNSO512 EDNS(:1232 EDNS(:4096  EDNS0'512 EDNS(:1232 EDNS:409 —_EDNS0:512 EDNS(:je32 EDNS(:4096 EDNSOS512 EDNSO:232 EDNS(:4096 —EDNSO:512 EDNS(:1232 EDNS:4096 _EDNS0:512 EDNS(:i232 EDNS0:4096
7 i /4 i ZZ&E VIV /AW /AN 7/ AW/ Zi 72 i Z&Zﬁ “% i 7 ﬁ ZZ’AE I/ /AN /AN /AW ﬁ ZZZS Z’x%ﬁ
] [ ] . \ ] [ ] [ ] [ ] ] \ ] | ] [ ]
NEEE NEEE  NNONH | ONNN | NSON  ONXNN ([ NXENE NEEE XONNE | NEEE NEEE ONONE | ONONN | NNON | QONXNN | NEEE  ONN\EH  XN\\E
/ \ DN | LGN | 4L |\ 9007 4274742 | 774N | NS | 247N / \ GOSN | LULON | G400 L0407 | 74772 | 70 N | LA | 47N
7 AN ’////\\ LUl 2L L | 42 ’/\‘ ZNNN //A’/\‘ 7 AN ’////\\ LAl LAY Ll | 4 NIWVAZZNIRZZVAN
i 7. ﬂ LN | 2L Ll | Y //_i i Y947 h 7. i VYV YLY 127 Y7 | Y ﬁ //_ZZi Zaéﬁ
\\-l N [ | ANANNY NI NN\ NI NNNNINIINANNNNY \-\\ N | | NN\ -- N[ | NN\ NONN | NNON | NNWNN | N\EE NN\ AN
7 NGO 20N | 2927 24070 | 7427 | 7SN | NS 27N | 280N GOSN | 2N | 407 //’/ 2900 |\ 7 N YO | G47N
/i N\ | Z N | GOUNN | Yl L7 Yl | 4o N | /NN //,’A’/Q 7 N | Z NWZ2ZZAR W 2722722 /// Y07 | 4 N | YALN | LN
V/ \ | % N | ZUAN | 4747 L a Y 047 | LN | NS | YN | 7 N | 7 N | YN | 444 Z’///Z /AN N | ALY | YN
NEEE NHEE NN\NH | XNONN | NNNN  XONN | NEXNE QEEE NNN\EH | NEEE NEEE NNNE | XNNN | ONNN [ XONN | NEEE 2NNN\NE  NN\NN\E
7 N 2NN LU | 20707 700 |\ 9 | 4 N NN AN | 20N SN DUOUN | A% | 04 A | 4 N N | AN
v/ N |7 N | ZUN | 2407 Ll | 00V | L o | NN | YN | 7 N |7 N | LAUN | 205 | L7 ////A’/, 7 N | ALY | LN
i/ NIV N | VUL | 27270 | 207 L | 20 YN | NN | 77N | 7 NI N UYL | LUl | 2L | Ll | 7 N | LN | LN
7 N |7 N | LA | DL LAY | 2 | Lo N | NN | LN | Y N | 7 N | LAY | DO LA | 20047 | 7 N | ZLYN | LN
7 NS LLUN | 24077 7707 |\ 2047 | Lo N | GNSN | ZAON | 8N NS GAON | 4077 | 640740 447 | 24 N | GOSN | LN
V7 N7 N | LN | LA |\ D2l fe | L7 | 7N | NN | AN | 7 N7z N | LN | 7L L7 | 7 | 7 N | AN | YN
/4 NI NN RN AN A AR A ANV AR A NI/ N | VLY | L7 | L L7 | 4 N | YN | LN
v/ N |7 N | LUN | LA, LAY | 27 | Yo oW | NN | YN | 7 N |7 N | LAIN | LS| LA s | 27 | 7 N | LLYN | L2
7 N|ZONN | 227N LA0.\ 007 0047 | N | ONSN | ZON | 250N | 200N | 2N DAL N LG 07 0072 | 2 N | DAYN | L2
// N7 N | AN /////// YL L2772 | 72 N | NN | 247N | Y N7 N | AN ///’/// Y7 ///’/// 7z N | LU | YL LN
7 N/ N VAU | Y07 |\ L7l Yoo | 700 /N | NN | LN | 72 N | Z N\ LY | U2l L | LY | N | YOLN | LN
7 N 7z N | LUVON | L2 D l0F | A7 | 70 7N | 4NN | Y4 | 7 N | 7 N | AN | DAL | D2 lds | 10077 | 7. N | LN | YL oN
7. N|LOUNN YN | o 0070 | X0 | 20 YN | NS | OAYN | NN NN | AN | A | vl e | N LN | GAZN
\‘III N--I NN\ ANYNTINNNEENANNNNIINNNTINNN NINI N\ | | \\\\I G--I N--I ANA\NN NONN | ONNN | NN\ &--I NQNI A\NN\Y
7 N|ZUNN 2N | 4007 0477 | 20407 | 40 YN | GNEN  GLZYN | 80N SN GOAN | LU | 0470 LA | o N LGON | DATN
/7 N/ N\ | LLYN 7507 /AR 7 N | NON | AN | 4 NI/ N | LAY | YL Ll | V7Y | Y/ N | ZLLN | LN
7. N N | YU ON | LY | LAY L 7N | ZNSN | 247N | Z N\ |7 N | LN | Ly | Yl | Ll | 2 N | LY | 27N
NEEE NEEHE  NNNEH | NNONN | QNN | NN \\-\- NHEE NN\H | NEEE NEEE NNNEH | NNON | QNNN | NNON | NEEE XNN\NE | NN\NN\E
2 N|ZUWN DLUN | 9007 0047 |\ 4007 | 0 AN | ZNEN AN | 200N LN GLAN | 4 d | 4 ///// 7% N\ GOLN | AN
v/ N |7 N | LUN | LS L7 | 2 | Y oN | AN & YN | 4 N |7 N | LAYN | DOS | L ls | Y | Y W | ALY | LN
. N | 7 N | Yl | L7007 | 2077 | 127 | 727N | N 277N | 7. N | 7 N | Y lON | L7270 | 4077 L7270 | % N | LGN | 277N
NEEE NEHEE XONNEH | NN\ | XONN | NN\ [ NEXE \III OANNE | NEHE NEEE  XON\NE | NN | NN\ \\\\\ Ny | | NN BN |
7 i /4 i ZZVAE /AW /AN 7/ AW/ Zi N i 220N | % \\ | 7 a LAON | 909 LAt |\ s | Y i ///lﬁs VI
[ ] | | ] I [ | ] ] ] y ] | ] u
NEEE NHEE  XN\NN\H | QNN | NN\ | QNN | NXENE nlll NONNEH | NEEE NEHEE | NXONH | ONONN | X\NON  NNONN | NEEE | NNXNX\E X\\E
7 N|GONN 200N | 09972 |\ 2007 4404 | 70N | NS | GOZAN | 95N |\ GOSN | LooN | 4200 2047 |\ 024772 | 70 N | GAON | 474N
1/ N 7Z N | YL | L7 o///a /) // ZN | ZNEN | L7 | 7 NI N\ | 244N 7////// WA /////// 7 N | AN | LN
7 N\ | 7. N | LAY\ | 24077 L7 | 207 | LN //\ N | Z7ON | 4 \ | 7 N | LYY | 17 L2 | 17 | Y N | 247N | LN
NEEE NEHEE | ONNEH | SONN | NNQN  QNNN | NENE NEEE XN\\N\EH | NEEE  NXEEE ONNE | SNNN | NNQN | NNNN | NEEE  QONN\NE | NN\
7 N|LONN YoON | 49407 24077 | 7027 | 70 YN | ZNEN 47N | 280N GOSN | Ao | 907 | 44047 4707 | 20 N | LGN | Z474N
7~ NI/ N | VLYN | YA //AfA// Y07 | 0 AN //\\ N | YN | 2 N | Z NN\ COYUN | YL | LA | L2 | 7o N | VLN | AN
Z \\ | 7 i 74208 AN A Y /A WA /h h i QOZH 7z i /4 N Z’A’/ﬁ DLLIL L0l s | 7 § //’/,Qﬁ Y1 Zﬁ
N | | N[ | NN NONN | ONNN [ NONNN | NEN | | NN\ N [ | N[ | NN\ NOANN | ONNN | NONNN | NEE NN\ NN\
72 N| 2SN\ GLUN | 2000 | 02770 22407 | 74N 28NS\ | ZZON | 08N | ZRSN |\ GHUN | 20407 0700 |\ 2247 | 74 N | 207N | 220N
V/ NI/ N | LYN | 1S LY | Y /\ NN | LN | 4 N |~ N | LUAIN | LA Ll | 27 | 7 NIRAZZASIAZN
/7 NI/ N | DOLN | A7 | S Lo | 720 YN | YNNI | 7 NI N | VOLN | LI/ | L LAl | 4 N | YN | LN
7 N/ N | LAY | DOL | LAY | 2077 | o N | NN | LN | 4 NI/ N | LAY | UL LAl | AL | Y N | LY | LN
7 NS LAON | 94077 7407 | 04747 | Lo N | ONSN | ZZON | NN LNNN | DAUN | 4047 | A 4l | 4l N GOSN | LN
V/ N 7 N | LVON | L | Y2l |\ LA | 70 7N | 7NN | 247N | 7 NI/ N | LN | LA L2l | 007 | 7 N | LAN | YA LN
” NI/ AN VLN | Y 0Y 00 Yo | 400 N YNON | LIN | 7 NIV N | VLY | U207 | LA L2l | 4 N | YN | 7N
v/ N\ N | ZUAN | LA, LAY | 0047 | Yo | 70NN | YN | 7. N |7 N | LU | LS L2l | 2777 | 7 N | LLIN | L2 oN
7% N| 2NN\ | 22N AT N 0007 0007 | N | ONSN | LN | 250N | 2SN LAON | 9494, | 207074 |\ 24747 | 4 N | GAUN | 740N
7 N 7 N | AN /////// YL L7 | 2N NS | 274N | 7 N7 N | O | LA 97 ///’/// i N | LU | 27N
7 N NRRZYVAN WA/ AR 2 A 2/ AL //\\ YNON | AU | 7 N | Z N | DAY | Yl 7 | Al | 7/ N | YOLN | AN
7 N7 N | LN | LA | Y2l | LA | 70 7N | NS | U 4N | 2 N | 2 W | LN | LA | Y2l Ye | 7477 | 7 N | AN | Y127
7 N7 i YONN | w007 DA | L | 4 YN | NN | 22N | 2 i % i Z&Zi LAk |\ 900 X007 | 2 N | LOON | 97N
NEEE NEEE ONN\NH | XONN ONNN  XONN ([ NEQNE NEEE OYXXN\H | NEEE NEEE SNONE | NONON | ONXN | XNNN | NEEE X0NN\NE  ON\NN\E
7 NN\ AN | 40407 0400 |\ 20407 | 40 N ZNEN AL UN | 280N SN GOUN | LA |\ 00 Ll | N LON | AN
7 N N\ //ZQN AW ’/Z/,,’A YN | NN | LN | 7 NI/ N ///’/N fz/;//A LS S| Y N | LOLN | LN
% s % N | LN | 4727 | Y ld | 1027 | 77N Zi ﬂ 277N\ | Z i % N | L2\ | 44777 | Yl 0l | 7 N | 72N | 27N
N | | N [ | NN\ NN | ONNN [ NN | NEN N | | AN\ N [ | NEE NI\ NNON  ONNN | NN | N\EE AN\ A\N\\N
7 N | ZoON YN | 20704 07070 | Yot | 4o N | NS ZZ N | 728N | 700N ///C Y% | 4497 1 | 7 GUN | AN
NN | | N | | N,\VQ! NN ENEINNNINNNEENNNNINE I\ N! &!I! ,\VQ;‘! Nll! N s ) NNNAN | NQNN [ NANNN | NEE Nh\\ \\\\\‘!
7. N\ | 7 270N | Lt 0077 | %07 | YN | ZNSN | 77N | 7 N | 7 VIV AR AV o AN N LN | 77N
NEHEE NEHEHE  NXONH | NNON  NNNN [ NNQN | NEXEH | NEEE  0NN\N\NH | NXEEE NNNN | NONN | NNON | NEEE  NNN\E  2N\N\E
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
GRRE GnNE ONND ONNS ANnE Onng GNND ONNS ONRS OnNE GnNS SNND O8NS ANnS Gnng onNS GNNE GRR
S885 5825 S885 5885 8335 5883 9883 5885 9883 g835 9IS S¥BS 9IS 8835 9IS gESS g8B5 985
[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 [ )
538 gJ® s©S38 g9dd g©Is o388 gds o©Is odd  gds S38  g9dd  ©I8 od8  gds  ©38  oo8  odd
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
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 =
@ @ @ @ @ @ @ @ @

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)



