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

11T 11T

1T

11T T TTT

11T

1T 11T

T TTT

DNSSEC

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
LA | GO0 Y LA | 94700 A7 AN G0 |\ NUUN |\ GG0% | 4907 | 4047 | 4097 | 2477 707427 | NNIN | 427, | NAUN | LZ0N
YILLL o | (LA LI | L hAls | YA 1IN Y/ NNV | LS | DAL | LAl | L0 s | A0y | YAl a e | NN | 207 INVZZAN ////ZN
LIS N SILLLe LAl | YAl | 0010 LA loN i/ NAOLN | LAl | LA | LDl 7o | LA | Y20l | L7 | NNON | L7y NALN | AN
VYN /AW VA R AN A /AN /A 77 NNAYNN | YLLL | DLl ls | S | Lt lo | LA LAl s | NYN | Y77 \\VAZAN] ’///Ak
GOL | LA | L0l | 407 Yl | AN 070 |\ NGO | G070 | 007 | 07400, L247 | 47407 | 2247 | NNUN | 247, | NN | G0 7N
’////,’/ LN YL | L/ ////Z// VAL V/// NVLON LA | Y| LA 707 VAR ARSI W/ NYON | LN
MLl LI L | DL LA LN i/ WNAYUN | L7 | L0480 LA | L0200 | DA | 227 | NN | At NAYN | LN
VA N /AN 2 R WL AR A VAW A /7 NNYLIN | G1AL | D20 | 1072 | L2 0 | Lt ls | YA e | WNYN | 2707 NAZD M/ V/VAN
Y09 | A0 Yo | 927 2407 LA L9 | NGON |\ G197 | 007 | G407 | L s | 407 | G | SN | 447, | NGO | 447N
A AW/ AR R WA AR RN VA WAZN //Z’/// AW AR/ R WA ///f/// NNAON | #7727 NOLN | LY AN
LULLL | LA LA | LA LY | LN W/ NLUN |\ UGLL | LA DO | LAl | LA | Y207 | NNYN | Y/ NZYN | YA\
(VAW AN/ /R W /AR 7/ AV VA/Z NN | DL | UL LAl | DA | LAl lo | 47 | NNN | 447, NV Y/ DNV /AN
LA | L0704 00 | 9007 47074 AN 4. | NOLN | L7 LAY L9007 | 470947, | D277, 9274 | NNON | 272 | NGLN | 447N
LSl | LIS LA | LA | 2N i NN A/ A A/ ///’/// YLLL | 1L 70 | 2L | L2 | NNYNN | YLt/ NZZN 7’///\\
YL N L2 YL | Ll ls | 2000 7N 77 NNULN | LA | UL | L hlhts | U2 | LAl | 20| NN | 447 NN/ VA
LIl LIS LS l0 | L LA s AN /7 NAYUN | LY | L2 | DAY | (6Ll | D L2 /s | NN | Lty NAYLN | LN
LAY Q0% A9 | 907 7927 D7\ U7 \NOLN | LG07 | G497, | L0007 | 9474 | 9077 | 907 | SNUN | 2774 | NGLN | 274N
VAR AW R R 2 AN ARV AN v/ NNUGN | ULLY | LUl | 1L | Lol | LAA2 | Y207 | NYN | Y27 NZYN | YN
W AW A AR A AR WAL AR AN N VA NOLN | LAl | DL | LAl o | DL | Ll | A | NNON | 7 N2ZLN | LN
DLl Il L | L2 | 72/ L2072 NN 77 NAYN | YL | L5270 | ALY | D07 | A el | NNYNN | Y2t NZYN | YA2/0N
LA 2079 | 927 LAY L0 7 | G LN 97 |\ NLUN | L07 | 4494 | 477 | 4707 LAY 1907 | NNIN | 2074 | NLIN ’/’///h
4777 LN D110 /////// VAN e Y/e NN | 1S, Valea //////4 Va/eva ///’/// Ve i YN | 7247 i’///_ sy
ONONN | NNQON | ANNN | NONON | QNNN | NAaWwe | NN NN NNNN [ ANNN | ONQON | ONNN | NN | QNNN | N NN NN ANNNNY
NNON | QONN | NNON | ONONN | NNSN | QONNHE | ENNE | BN NN NN NE BNNANNTINEENTNANNNEBNNNNTN T IININNNNIANNNINRN HEXE | NN\ NN NN\
Y07 LLL7 D77 | 79707 D47 LYW L9 NGO |\ G797 | A0 7 | 4007% Y07 | 4707 | 44077 | NN | 4747 | NZON | 447N
DLAILN LA LA | D0 1407 LA oN 7 WOLN | LA | A | L0070 | Al | sl | 77 | SNON | LA NOLN | 1N
LSOl S LAl | LA S //'l“a v/ NUYN YT | LA 2L LAl | A 0 \a Zﬂ /2 i’/;ﬁﬁ 20Z§
GLLYL LA QL0 0 | L2/, 2497, LN LY |\ NGLN | LLG0 | Y70 | 900 | 9070, | 9707 | G474 | SSON | 447 | NGON | L0\
LLILLL | LIS L 7507 LS | LN 7 NAYN | LU | LYY | L2 l7 | LA | Yl | LY | NN | Ll NAYN | LN
YIS | LA L2l | LAl YA L/ Y/ NNV | LS | Yl LAl | L2l | 72 | Y7ol | NYN | 247 INVAZANREZV/V/AN
(/AW /7AW AR Y /AN AN VA7 WAOLN | LU0 | LA LAl o | A | L2 lo | 7077477 | NN | 177 NY/ZVANM/ /770N
LI SO0 G497, | 4047 4707 424N 72 \NGUN |\ L9070 | 9474, 20727, 2405, | 4207 | 7.9 | SNLN | 2.7 | NOLN | AN
LAl L Lt | s LAY | 27N i NLYN | YOS | Lt | LY ///’/// DL | LY | NNYNN | Yty NAZYUN | Lo\
UL | LS I210 LA | LA s | 20 LAy /A NNV | LA | Y2l | 0Ll | YAl | Ll Vo | 20| NN | 7.4 NYON | LN
LI LI LSSl | DL LA s LN i/ NAYN | L1070 | LA | YIS | 76 L0 07 | DY L2/ | NN | Yty NAYN | LN
L9070 GO0 L9070 | DA LA TN 270 |\ NLIN |\ 07 | 427 | 4079 | 47447 LAY 4007 NNIN | 4274 | NAYUN | L24N
YL L | L LI a | LA s | UTLL L AN 77 NNV | 2L | Yl 2/ Y ///’/// YL NYN | 247 NVAN | LN
CLLIL | LIS AL | YL LAl s Y27 i NAOLN | LUl | LS AL | L0l | G717 | U2 | L7 | NN | LA NALN | LN
VIV AN /AW VR WY AN A /AN /A /Y NN | WL L | LA 7s | A | Lld oo | oLl As | Yl o s | NN | 4407 NV | YL
D907 GLAYG. L9070 | 0407 L0057 LA D7 NGO |\ GO0 | 9007 | G497 | 047 | 4404, | 40747 | SNUN | 447, | NLON | 447N
AW AR 2 R WA AR A AN V/// NN | L ’/////,’A ///,a// R W AR ARSI WA VAN
LS | LI LhAl s | LS| LA s 27N 27/ NAYUN | Y7 | Ll | LA | L0 | DAL | Ll /s | NN | Lt NAYN | AN
VAN AN 2/ VR WY AR AV /WL A /7 NNULIN | GLAAL | DAY | 6Ll | Y20 | Lt lo | 207 | NN | 277 NZAN | 1L
Y07 | A7 Yo | 907 24747, 4N L9\ NGO |\ G007, | 9007 | 4407 Y07 | 4907 | 94075 | NSO | 447, | NZON | 474N
/////a YL GLAY | LY //AfA// YN i/ WLLN | LYt | Gl LDl | LA | Ll | 77 | NNON | 177 N7\ LS
LS | LA LAl | LAl | L0 /LN 77 NLUN | YL L | A7 | DL Lrr o | 24 AA | Lo s | NNYNN | Yt NZYN | Y /4N
YL L2l | DL | L2 lrdo 27077 LN 7. NYLON | LA | DAL | LAY | Y0 | el | 24| NN | 477 NV DN/ VA/AN
v N R SS | RS (SN | =
VAR AN R W AN AR AN i/ NLUYNN YL | LA | DIV | A2l | 4727 | Ltdds s | NNYNN | Ytr7 NZYN | LN
YL N LA DL | Lol 0 LN V/// NGO | LG | DAL | LAl | YL | Lhlrlo | 24 | NSO | 7.7 NN
LS00 | DI LA l0 | DL LAl 270N 1/ NAYN | L7 | LL200| Y2 0T | 1L 70 | Y70l | 74270 | NN | Lt NAYN | LA oN
/i LLN 0992 | D447 7427 277N 270 |\ NOUN | L9057 | 0907 | L0407 04074 | 40747 | 49274 | NN | 207 | NOLN | L7
V4 /////// YL | Al LAY LN v/ NNUAUN | ULLL | DLllo | LS| Lo | LA | LA2 /s | NYUN | Y7 \‘ZOQ YL
LSS | L0 2L | Y20 77,77 YLl /oN VA WALN | LAl | GOLIL| LAl ls | 21A | LAl | 277 | NSNON | 4 WNAOLN | LA N
Y/ AN/ /AW i A R AWV VAR YA 7/ NLUYN | Y2 lY | L0270 | DL | LA | A Lt rs | NN | Yrto NVAZANRR/ A7V /NN
NENRNNNEENANNINEEINTINANNNE BRNNNNINEENINKNNNEINNNNY l l\& ANNN | NANN | ONNN [ NNON | OIS NN VNN L NN VAN
NNON NONN [ ONON | OONN | NNON [ QaNE NI NANN | ONQAN | NN | ONNN | QONN | NN NN BENN NN
NWONN | ANON [ AONN | NNON | QONN | NNNE | ENXNH | ENNE | ONNN [ XONN | ONNN | QONN [ NNON | QNN NN NN RN
NNON | NNONN | NN [ ONNN |  NNON  QNNE [ ENNE | EXXNE | XONN | NNQN [ XONN | NNQN | SNNN | NN NONNEH | EXXNE | XN\N\NE
) ! ) || [ | \ Nl | | NN | [
GLALIL | LD LA Dl 4770 | Y aN i/ NOLN | LUl 10 | GOLAL | Ll0 70 | 00t | Lt to % | 702777 | NNLN | 17 NAOLN | AN
VAR AW/ A R AW I Y 0717% 77 SZ’/S /AW L AR AV AR AV \; 2% V27 SZQS 7//Z§
/AW /AR D7 | LA Ll T |\ NN |\ L0070 | 907 | 7907 | G040 | 407 | 0447 | SNON | 47 | NN | AN
//AQ// YILL s LAl 0//’/,’/ 7/ /\‘ 77 NAYUN | UL | LA | L2l | (LA | DA | LA | NN V727 NAYUN | LA N
YOS | LA Do | 1A Y07 //’/\\ 77 NNUGON | ULLY | D07 | G4 | L2l | L7 | Y0 | NN | 777 INVAZANIZZ7ZVANN
/AW 2/ VAR A WA /AN I /AN AN VA WAOLN | LA 10 | LTI | DLl o | 0L | YAr e | 1042 | NNON | W77 N7V ANMWAV/AZ/AN]
LG | L0057 G407 | 9007 4707 Y2 4N G0 \NGLUN | LA | 2427, 20707 9404, | Y007 | 0474 | SNON | 2.7 | NOLN | 170N
LA | DL L0270 | LAl L0 2NN 77 NLYN |\ ULL | LMLl | YL L7 | L | L7 | NN Gl NZYN | LN
YL N LA YLLL | LAY 0L | LN /Y NN LD | DL LA | DY | LAY | 47 NN | 47 NVHON | LN
LD | DI2L L LAl | DL LAl 707N /7 NAYN | L07 | LA D20 ds | 16717 /////’/ LY NNZN | 2 NAYN | LAl
1T TT LI L L 1T TT LI L 1T TT LI LI L 1T TT LI L 1T TT 1T TT LI L
GRRE GnNE ONND ONNS ANnE Onng GNND ONNS ONRS OnNE GnNS SNND O8NS ANnS Gnng onNS GNNE GRR
2225 9225 3285 2223 25 3285 2323 25 3285 2223 IBB5 2285 2225 IBIF 3285 2223 IBI5 3285
[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'UE wa S'Ui S'UE E'UE E'US S'UE E'US wa _E'US _S'UE _E'UE _Enf _S-ufz _E'US _E'UE _E'US _S'UE
[ ) 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 Ug Dg UE Ug Dg UE I_UE I—Ug 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 fPMTUD
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)

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 PI\/?’I’UD LGl

100;X >Y

50

0.5

-0.1

-50

-100; X <Y

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

fv)



