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E. ARSO RPKI FRPAT 53547 T MBS 041, HEE T 0B 7 — A RPKI R (R 55 (R 2E8R Gr. AH LU ERAR B R, 1%
FRGI oA A A A6 B R [0 1 B BT RO B . [RIIN, Zliiﬂﬂiz/%?ﬁfi{ﬁTgﬁiﬁgﬁ&, [FF, i —2 R
A% F G B, A SR B J3E B A 5 V8 B SRR AT T 2 20 R AT S, IS8 48 G, Ak R AR
{2 (large job first, LIF) 1.5V 3 520 T B 2h 25 ViR S04 RDLME R £
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RPKI Relying Party Distributed Synchronization System

SHAO Qing, BAO Zhuo, MA Di
(Internet Domain Name System Beijing Engineering Research Center Co. Ltd., Beijing 100102, China)

Abstract: In recent years, the deployment rate of resource public key infrastructure (RPKI) has been increasing year by
year, which challenges the performance and efficiency of the original monolithic synchronization architecture of the
relying party software. Hence, its architectural design needs to be reevaluated to adapt to thg eyolution of RPKI
technology. This study sorts out and analyzes the RPKI synchronization tasks, and then designs an RPKI relying party
synchronization system based on the above analysis. Compared with the menolithic architecture, this distributed
architecture boasts higher synchronization performance and node fault tolerance. At the same time, this study designs a
variety of scheduling algorithms for the system. To further optimize“trhe performance of the system, this study carries out
groups of control analysis experiments of these scheduling algorithms and task scheduling strategies. From the
experimental results, the dynamic scheduling algorithm under the large job first (LJF) task scheduling strategy has the best
performance in this distributed system. *

Key words: resource public key infrastructure (RPKI); RRDP; Delta; RPSTIR2; distributed scheduling
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B HLEE X TR AT 45 4H. (Internet engineering task force,
IETF) & H H B 4 5 5 5 A B LAl % il (resource
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structure, PKI) 5 AN} % B Y545 B AT AL IF N H %
FRCEAR 18 3 I A 5E 1 % h 28 E AT SRV T 2R S e i
. L ZAERE. ZHEOR OB BRI SE
H B RPKI 52 21| {H 5 5% [ /1 4% 22 4= il 1) v Herp3g
FEAE 2024 55 9 H A AT 3 i FLIE I % FH 22 4 it
2R UM A 2 MR T RPKI e B947 30T R B
HEZE,

RPKI 4 Bt 4H 8 3 273 a4 7 T ) GE O (cert-
ificate authority, CA). JH % # KMiJ (relying party,
RP) BPF K96 AIE AT #0283 ANy, X =3
REEAE, FLFELRER 5 B2 et 2, RP #4F
5 CA WA SRR — € R0 B B, 2 BT s 1
FBEL B, RP AR R 5o 2% B &% 21 8%
A%, B HH AR H AR DUV A g8l 1 e e 2 .

1.1 fiRER

RP HHU7 RPKIVE 7 M 125, 1 Lk
% RPKI i (1 A5 WA 4, 1T A T h 4840
BEE 7> R IR %S 1E 8 RPKI 1K R E—3F, RP B4 1
AP, RP 35 R An mim 2 By RS R, X T
7€ RPKI J& 3 % LA A3 £ G H 2. A0 H Al RP 4K
PR = A, = A G I, HPERE . AT EE M
P et B B2 2 T U % i 2R U 2 B R
JERE AW, SEEA RPKI AR S0 BxF H I % 22 4 7%
TE U5 RS I B3 5 AN A2

H R K294 50% (1) IPv4, 52% (1) IPv6 474 i H
JE#Z2 KL (route origin authorization, ROA)®!H: H 58 i
RPKI A 2 56AE . o] 0Bt 25 F 1 56 i % e 75 A A 6 1)

RPKI H4fs MU @R 8K, RP JPE 5 R A S TR 3%

F L T IZ AT S 0 T I S ). O,
RPKI 24 547 200 e b EL /R B, oA T B —
SO 5 I 2, RP S BTN 1D 5 75 2 0 2 5 S
1 RPKI #5852 B 2T+ 5 8, SRR [ RP 42
PIFEE AL, 5 BULE R AR A )2 1,
R M AR BAEE. RPKI #8210 BT, #%F RP
(T FE MR AR oK 6 5 kR,

AR R TR . R AR . AN
S R 3, RPKI ()25 R 50k 5547 5t 4 2 vl
Ve, BRIRRTE. RESVE TR, E AT 4 AL L.
1.2 MAER

RPKI 4 775 504 28 56 IX 430 FLHE A 75 LA (re-
gional internet registry, RIR) #HATHLE 5 Kk A, H A HFE

126 Z%i% % System Construction

I RAT SUHETA 80 24N, thIRAL B E /A T2k
KW, 8 FER . MO 7 18128 2 4090 A 4k, A8 F wfilc
RO R AT A FE AT 2% [F] 20, RE A U DX T SR (1)
R 28 AT IA T, el 9 2% B3R

PRGN 5 TIRE AL, £56 RPKIHET HIHAK)
Wik, HElimiiT i RP B4 EEA R T Rou-
tinator. Validator3. OctoRPKI. Fort. RPKI-Prover.
rpki-client!”). JX £ RP 4K 4 32 BATH IR R FH B A 4
Ry, 0k 1 Fos. SARZER) ) RP ifd%ﬂﬁi,ﬁﬁi?ﬁﬁ‘]
A, B L 2 5 SO B AR . 494 2
*’Qiﬁﬁﬁ%ﬁﬁéﬁﬁﬁ%ﬁﬁfﬁﬁﬂ%ﬂ, AE S & e =
RGBT AT A

: %1 JFUERP Bl

i H A ZeKy
Routinator NLnet Labs Hpk
Validator3 RIPE NCC RN
OctoRPKI Cloudflare Hpk

Fort NIC.MX RN

RPKI-Prover Mikhail Puzanov Hpk

RPKI & —MNE MRS, 75 E W42 8P
U5 A 1E, RP AR AR, AR G 3R
[ 5%, R RP 75 47 40 X 1 5 1 R fits. 7
K1 RPKT 45 AR T, S92 Boll 55 5 B0 75 R
KA 8 SR, FLAS A 0 PR (.

1.3 HXTIE B

F #7, % T RPKI 77 S 1L 7 14110 R G B
T AR B, WA R B %7 . SCRR[STHR T
AT 7 SRR HUR 5 DL O B HE 42, o
BRI T A R B )5 BB H A8 SCRR[OTIE T 4k
FEAR AL B UL T RP [R5 HL, W75 AE % 4T
SRR, I VORI G S [R5 T 55 4 B B A ) A
SO . LSTR85 A AR 5 4 45 8
E AT T - 1% .

2 RGUES NS RGBT

BT IFUEIAE RPSTIR2, A SCHIHIFSEI T —%&
A IR RP [725 R 48, H AT BRI #a K
TR RIS, 38 R (TS R B R 280, 3T R ST 4
etk AIRILE IZ AT A R Geh, [FAAE 55 R B
P& 2 G % 0 ) L. 9 WA AE [F] 20 R Gt b BEAT AR 55
I3 RIS, AT [FIPAR S5 BEAT TR 0T, Bl
R 1 aE ) R G 2,
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2.1 {ESFHESHR

7E RPKI () [8] 2 P 3056 45, 3 A0 4 1 7% [F] 28
(remote sync, Rsync) B3SO H Bk R 5 55 5 2 81 FE A
Bt B 3G & i (RPKI repository delta protocol,
RRDP). 55 Rsync #hAH L, RRDP Hpil 36 B 15 56 e
At 5%5e, KL IETF EH#E RRDP PrlfE N RPKI %k}
FE BRI AR SC T ARt 32 22 [ 58 RRDP Hh dEAT
J&JT. € RRDP il 1, RPKI % K A s SR IEE S
(1 %A SR, 5 W% AT Notify SO RRDP Notify
SO AL A JEE PR SO A el R, B
PR A5 R o) T YR AT W AR B

Wik 1, #£ RRDP ) Notify X b, & 4 EF L
{555 5 14 B [F P AT 55 WS B R . m] 4 & A 20 1 3L
4 B IR N Fanapshot = frepoltatest_serial | repo € { jpnic,
cnnic,---}}, Bl %K RIR [ Notify 3O /1 SCBilA 5 1)
BB P, — i, 76 RP AT R AN, 5% £ i F
# RIR ) TAL B S0, 763U 3 A MBI,
HIRHT RRDP 3 e M bk e 4 5 [F) 200 SR Rt 2 A1,
RP WA AE AT G & [ A2, — HRIUKHL & Delta 3¢
PR, e B R ke 4 B 0

= 3
= snapshot.xml
<snapshot [Header}>
<pubIish UFI="FSYNE HXXRXUXXHLHELFOR"S
v P DX
H3VUHFNOsYVwQOnOfYknSS+Cp?RPLBVH1V31j2p
_ DOIUE: d )
r’ Notification.xml ]
far QVyKs2
<motification [Header]> <publish>
<snapshot </snapsnot >
uri="hitps:/xoexxxxxxinapshot.xm|” ~
" abcedb76aci991d63160a75502b57e"
=3
doita = P =
uri="https /xcooooodelta.xm” oita.xm|
hash="27c08ab9be8ae04ag6789127199d54ebd
539aec0fd{844e6153151d257879cE" delta [Header]>
~ uen
Ro—— "rS )N € SAN0O0OY XXX roa"
noification> hash="858865a78{bbefbs">
hRY3Yr YNpxxr DX
H3VUHFNOSYVwQOn0MYknSS+Cp7RPLIDVH1V31 2p
i had JeuyT
<fpublish>
<delta>
%] N N -
1 3¢ '
N

HEEFPPARS S ERE RN Faeta = {frepo.serial |
repo € {jpnic,cnnic,:- -i,sericalmm < serial < sericalmayx} ,
FRI2 RP AR VE J5 32 i e RS, 2 i 4
IR, EIRIE A BORRCAS X 18] R 48 S s . A7 A 1Y)
A Hh R AR Lk B A X509 24 Xt S IS
A

FIRIFDARSSAFAE LU T 2R,

(1) [ 4745 DA Notify Huhil ke E 4740 % 7T
— > Notify ST R — >4 8 BHMTE S

(2) HI T3 RAR S5 A7 AE R 5 I B B LA, D PR AIE
ol 1t — vk, WA — Notify Huhilk 13 & 74T 5% 1%

TP, (£ RATS MR TG, 7RI Notify Hibl 5
B FAES AP — M 2 KA.

W 72 0 4 R 2 T 5 SO T AR 55 i b
£ 31, BARBIAE 55 2 7R N (tdownloads Ivatidates Eparse
fextrasfoync)- W1 2 7, BELHESCAE Rk, SCREARHT
BT SRR 1 5 S,

HART, RRDP S BA XML #6047 R AT, RP i
5@ HTTP %R 3K H XML ¥ 1) Notify X . F
BT 2 R, FEEIE A AR 5 B I ST
HESCPR I R AT L. 45 & A AR, RP i 5 75
Fy 4 5 080 IR, T U0 HTTP WK, SR
44 0F RAGRIG XML SCPF. 4425 [0 R, RP AT
A H 8 19 %5 i P T 58 R 48 BAE, S5 AR A
T HEAT B ORI A7 A1, 5 BRSO A B B R
R, % T — 25 Ml R 3, RS R 2 A
SR, TR AT THE, MRS — 5.

R
[scrpmpi | [ o
(mewie | [rwsmy

K2 FPES
BT RPKI S0 175 (5 4%, 6 S 4EAR I 150 7%
ﬂa@%cmu@ﬁamﬁﬁ%M&ﬁM%%ﬁ%ﬁ
N, — VI i B VRSB L T R AL 25

, " Pi={p|3AC;,M;,N;: p= f(Ci,M;,N))} (1)
Horr, CPU HYTHAER] LLAK LA 7
C; = CPet + C{PY0 4 cother )
l I 1

Horp, O R IR N 2847 9 CPU I FE, CPO KoK
R A IE H A CPU TR THFE.

FEHEAT RPKI HRE R8I, ANEFAE 5506 REEAR
BEUEA AN [F) 1R 75 3K, A 005 IR AR EE AR ORI AT 55 1)
FRth oA P22 5. flhn, MRS A M4 10 %R
RGATSS, B I B FEI A2 X 2% 11 O DU, TR S -1
55 T By TH A AT S5, W ZIHFER) /2 CPU #
. b3 P A7 100 Y W ] B R A

Pdownload ~ N; 3)
Pualidate ~ Ci “)
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20254F 344 H4M

7E RP [ IR SERE A e,
E VAR

SERE I BRI AETT

n
Piotal = Z (ac;‘et +BCTPC +yCOMT 4 5M; + eN,-) (5)
i=1

X R AR ST (oM, AT BAAS R, 1R RB AR5,
W25 58, A7l BRI S CPU BRI A BT AUR KA
SN GV RE. D9 oL mT REIE B 1 T MR REA, K

(A AT 55~ e 45 70 Al X0 R, RERS 78 70 49 R A B2
PR, INPRAE AR R0 T %, 378 i 2R G U 14 i L

RP 2172, ﬁ*ﬁ&%?ﬁéﬁfmﬁe%ﬁﬁ‘*@&ﬁ
720 R M, 5 3 B L2500 5 T i T SR 00 B4 ) — 2L
P 1) 0, AR RPKI Hidis i 4 2 5t 1 B A e 11>,
Horp, FRPARSS AR AT RS AT 3 Fh.

(1) H S e
ETBE?H%TT%@@IE’JE&%TTE@ SRS T B
mii%ﬁliﬂﬁﬁﬁlla@ﬁﬁ’lﬂﬁ%)ﬁmﬁiw T SR A
TIRFER T ﬁlﬁ']ﬂﬁ%ﬁﬂﬁi‘jé LS Z Failover ML K
TEOUT, 2R RGNS T REE ST, S HES
HRSATT .

K3

128 Z4i % # System Construction

S RP R A I

(2) M55 1%, RRDP ¥ 25@ i #454 Web i
XoF SRR 55, A7 B A8 HTTP #EAT [F) 2538 K.
DNSUIEAT R, 7 3R S0l K, RRDP 3 % i 45 bty ok
W MRS FURBRE] . RP 27 bty (0 W0 28 47 58 PR A1l L
I ATH R, 382 S8R o HTTP 185 SR 0 U B
UbZ 4b, RRDP £ 2 {335 3 IH fOAR ST, M A i i
AR, 2 SEE A 5 R K.

(3) CAFBRUFHE . b4 1R 2 22 (T RRDP %%
%wmw**%&r@&%%v&ﬁﬁ%u‘a@ Hi%, RP H & T
&%&w@ﬁXMLIﬁ%ﬁﬁm 240 4 Hash 58

r&&?ﬁ%%{\ \g(509 LTSN ES
22 \,’%éﬂﬁ,i&ﬁ-

AET ARG, H AR LA B8 AR 2 PR AE
ITHLES I, A S IR RO R 2%, A X HLEs M RE S
HORS HERR B2 R B, ARG T A, BT BB A 2
PR T H T 210 RPKI [R5 AL, %R AR IR L 28 5e
B RE S5, T A& M B, T RB AT 4
(9 2%, Refg 4 s RPKI [R5 50 R BAR e 5 vl i
Y Z RGBT A 3.

;' m'ﬂyﬁ%i‘%ﬁ%ﬁl
t [ Ca:

LAs |H*§&%i‘7\uﬂ%ﬁl
| BT '
I wwmwﬁmi

|[S==)

N

I

m'ﬂ J/H%ﬁ)dfﬁi}%
B ] 0-
! AR5 AT ESHNT

:ﬁﬁ/’ﬂ#&

5 E ISR §

I

| Rk Iﬂ?ﬁ&%ﬁ:‘?ﬁ?ﬁﬂ%é (
H

: i

! “ lﬂ*ﬂl%#w Bk

ES 1N
: ?SSITE\ [$hfo
%Elmww
‘. RS
/
~
T

RGHH
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221 RGIhREedrE

FEH LT AL, BEREE AR AR5 A
B [FBATR S N R HOR [ED Sl s i e, Horb, %5
WAL 32 24 T [R5 1Y S BN BERHEE B BIAF
fith; AT 5% VA FE A 47 50 MR 4% 1 B S v et B AR R 2B AT 45
AN, R AR S5 T R B 32 A 53455 7 1 1
BARTR R [R5 B I B 67 508 TAE 745 sl 4%
(10 [R] 25 B9 4k 8201, FERe V8 B A% 346 2 B A7
B,

I 7E A TAET i b, ALFE R D AT 55 Bl
[ 20 AT 45 PAT ASSH AN [F) 20 404l b AL, [F) 2D AT 55 3%
OB H 3 2 A7 5 [F) AP AT 55 (R0 A2 AT 55 BAT B
FEH TR RPKI B0 725 5 580 45 1B 4R 1

ROFL; (35 RR bAE E 17 75 05 (7] 35 5 Rl 0 R ] {5

ST AL
222 ARSI PN
AP AT 55 (R BE B HUE R Guio 0, AR S B AT
MU AR MR TR B ) SRR 4y, W 4. 1 )
A] 58 X seq : Task x Node — Seq, 1T 55 1% £ 1k € 41 55
BA BT N BN 5 H BA S W B FCAT: 55 11 3 FE 7 9 Task =
{tasky,tasky, tasks,---}. 19 50325 T AR 4 25 Fh ik 3 5
XA AR s AT HkiE, P2 2R R 7 51 Node =
{node1,nodey,nodes,---}. A G AT 5 7 5 R
H3K (6):

Al
%

Vsq € SchedSeq, ATask;, ANodey, | sq

= SchedSeq (Task;, Nodey,) (6)
S|
TR BT
Q =) PN
CA VDR EE R B
Gy

4 E5IAE
W FETRAE R, 0T AU BRI CA Bk, $REX
TR, TSR] 15 [F 2P AT 55 7 H1). AR HE AN [R) (14  FE 55
VLIRS P2 AT SR A, IR A node IEATIESS T K.
P FERES DT, N ORISR — B IR, ARSI

RIGAE 55BN Q, T HEATAE 55 M.
MR TR 5 AU REARAE 5 R 25 25 R5 T, 191 2610
TE A 5 e b 5 HH 7R T 8 0 A J=5 348 A 3
oY PRSI B 5 A AT 55, BRI AT Gsnapshor F daelta
53 B 41 55 4 B 17254 55 15 91 Tnapshon 5 380 H 2546 %5
Taena (AL T Ry 11 Fp AN BA B 5 52, 75 2
S 14 912 1) 9 2 FEE HE AT IR, 43 015 B9 R B, X G
ABABUEAT BEIRFR 5, 5 02 Gynapshot N daelta = @
223 [FRBIEM L
TAEHT AN BAF 58 AT % [0 TS 2, 77 2E 4 0 B

58 TR IR RSP AT 55, w03 S S 3 el 4% 1
BRI 51 (01,00, ), SR K, 38R A 55 1 28,
T ENAHRE F A5 @ e B, FLIR, B P Sl % i
95 22 G0 BE A7 ARSI, R AR TR T O R SN B A
G747 SCAF

[F) 24 55 1) 58 RS AT AR b ik X (7), ok
H5E [FHBAES5 BT8R

if(VQueueémmshot =2)N (VQueueéeha = @)

N(Queueeny = @) N (Task = @) N

HIRE WK (8), R RGEAL T FL .

>0)U (3 |Queue],,
U (|Queueret,y' > O) U (|Ta§)k| >0) " ®)

23 WEEPH |

FERATR D R G, TAEST AU B S
SRS EhEE BRI A 0T . BARR, PR AR
A5 B T E ML AT % 71 8UE B, a4 H ari
EATS A AT IR P = (Pant, Pwaits Pdone) ).
FAGEEFRENNBEERSE, B8 CPU BRI C, N
TR M, W% 55 %R B. Wl AnpLEs i &t 2 R T &
GERIALERRE F1, Horh © A M L RN A i AE [ 4R
H, 250 WNAAZREMTE CPU R Z, HLEsHE
Ik B o WLES T TE BB, R AR i T AR ) KL
I, FE 45 TR 10 BT 55, BETE mbLas 1 Frnk
MRS, EAR ML RE R 7 T LR R A
nCM

if(3 |Queuegnapshot > 0)

Factor =

: ©)
(- (Pi+EPs+7TPy) + k- 3

B AE T AR, P/ ASIESTEAF 5 ], ELBEEN
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fige T2 4, WILE JE 2 PR B B, AR 8 iR 55 B 21 B ik, [
& BAF ¥ R 55 5 3R 78 4 psyn = min(plaowntoad X7 downloads
PlparseXTparse) - Factor . Fe ™1, ptyouioaq Fl Plyarse 4 B
TS FRIRAT 55 I K, Faowntoad A Fparse 731 9
Ak TR AT ORI A 55 (R 2. Rl 60 (] 2 1) B Aok
RIS B T o e .

L I 0k S B R 55 IR R AT LN, X 2R G e
PEREHEAT VRAL . W01 SRR E I B 4 B 55 R
AT 58I, A FRid R ai o, R Tt = max(TisnapShOt, Tdelta)
A IHG [0 A 5 1A i S92 P = S R T A P S 12 A A1)
DU R4S IR S5 I KRR

Tnode_service = T[tl(())?é_end -T (10)
A RIAT S5 58 A K

Tsysfservice = Tsysicnd - ’Ij'sys  istart : (1 1)

”ﬁﬁﬂ%%%%ﬂ??"\jz gt

1 total __ total
node_end node_start
=== = (12)
o

Tsysiend - Tsysﬁstart

Unodei
ARG H N R R, Ry

1 &
Usys = ; Z Unode,- (13)
i=1

3 BRI

O3 AT B [R5 5 T 270 A AR 25 4 I 5 90
ST 3G I 5% 43 O AN 4 T 5 5 25 3 I
(L, %SO85 2 SERR I I T T 2 AT 55 1 i S0k,

LT AT % W B (sequence) BLi% . BEALIESH

(random) 535 BN EAL S5 L (performance) 5
. [ (repoState) Sk RIR Hy 2 i % il iz
(assignedRir) FyZANTE E A7 B (locationRir) £
YRR, ATARAE A [R5 (AT 55 B s A0 [R5 1T s M R, ik
BIE M EE, AT A RG] P e
FtEgE.
3.1 sequence E X
TP 53 PCAT: 55 i S0k A e 7 P PR A 55 8 82 B0,
125 AT AR 55 38 21 2 42 I e 45— AN [R) A2 719
EPATAES. HAHFP AR HE W] LA 1P Mk, AT A
T A5 AR S S B, I HoRE K ET
IrBCAT 55, AR Bk iU A 25 RS R 20 7 TR PR RE ) 22

130 #%i % # System Construction

K FEBAESS 2 5, 2 PR G EARR R P RETE /)
TAEAF RN T KA.
513 1. sequence 5iZ%

1) MR AR S HE B, JREUY s,

2) WRAEIRAG T SFUR, SRPNEREE 1 NIRRT index;

3) AR HIR BIEE 1 AMESS, S M0 R 513 st T4 N R,

4) Xt index K IKIHIE, B HRTR BT S, WH index ZETH HK
JE—1, WPKs index BEHTE N 0;

5) TP ER 3) F0 4), BENT K FIFR AT L IR

3.2 random EJ% |
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5) WHAT S5 IR 1 M, ?ﬁ%ﬁ@?%lﬁﬁﬂﬁﬁ% R
6) TEIF IR 3)75), E?'JE%?‘J%%%?%JJ:?E%.
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33 \performance E3%

© BhASUE AT 55 U HVA AR 0 5h A5 HOARR [R5 35
FITERETR bR (CPU WAZECRI AT F . A7 S A mT
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BEAT B A INAL FAR B A R S B {E, R A5 2>
(B AR FEAT AR 55 1 [R5 5 R R BESE N T
TRAERZ, HYLSPEREAAEVERE 27, B 1T B
UEA AR E 3 5. FI RN 5T 75 EEAR I S
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s, 7y N FPAR S M 2R FPAES. 130,
TR AR RIS 0 (E 2 B 73 e (S DL T 3 45 2.
o e 2 (RD T AR BL IR FLPAE 55 AT AL

w-s

Score = ———— 14
1+6X%T; (14)
He, w= [weightcpu, weightmem, weightdisk,weightnet] R
5= [score‘clgﬁm, scorequi, scoregn ™, scoreﬂ‘;{m]
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PEIIBIROR. (Hk R FR R I, R EFRRE
R BESAINAL S L, A REB B LA A G B A RCR.
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R BN [R5 S A e s A7 B, i e TR
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B2k 5. assignedRir 5k

1) AR AR S REAHE 8, IR S8R,

2) M5 AN, B RIR FIH 2545 B

3) TRAES I, SRIUR AT S5 GBS B, R 51 BRI

4) ZLRBCA AR s R 51 B, WO BENLEL:, BEHLX T ik
il

5) LTS5 AR MU SR 1 AMESS, St 4T R 513 st T4 R,
6) TEI IR 2)-5), HEUT S HIR N 4 1637,

3.6 locationRir E;X

locationRir HyE A assignedRir HyEIEL, 2 5k
DS EIFZD A O F R ) RIR, LA SR HEghhE & ) RIR,
FEAT 73 FC I, %Tﬁﬁiﬁﬁ)\ﬂ@%ﬁiﬁﬁ??‘é%ﬁ@ﬂ, te
TRUBILEE ARIN HIEESS, 8IS 2 AR 5E H s T RIPE
NCG ] [FIZ5 T s ATF B %S T 45 22 B Aoy BB PR 5
5243 RIR 73 A0 %A UL 2 -505& [R5 15 s, Ab38 5
AT RIR Hb FRA B B 502, 2 BRCK FH BE AL

SE AL EH B T, @l i 4R E A
7] RIR N2 [R5 38052 1) 22 3, AT A AL T B kA
PRARTRI 5 R kA7 .
5% 6. locationRir 5¥%:

1) AR AR R RE MR 8, SR RiF1%;

2) P AT /U0 RIR {5 8, RS RIR 15 BB 5 BRI
3) HUBAE S5 IR IS, IRAEAE 5500 RIR {5 5, FRIE DR 2) 57
B 51, SRHO RIS 145 B AT TR

4) BB VA MR R REBR 51 2, W R AT BN SEIE AT 55 5
EHRIL

5) BUBAE S FIRIIEE | AMES, W AETR 51 ST ES TR

6) TEIN2 R 2)-5), HENEH TR AT L ALAEIA.
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VEVEREIRTHHEAT T SR80 5 40 0. B FARPT < J T AR bk
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A5 T IR AR S0 SRS 55 2 R E B
ST SR B E, 9 RPKI [ 5068 T 00 5% 1 5 %
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2 SRR B 74, R IR
i, FEAAE R I A o0 R NI
AEAL SO, FCAI 5040 5 B 181, TR
e 2 i BRI A T BRI,
HAi BRI S TR, EET. S
SRS 2R KT RPKI AR5 R G007
Y il 2 HE A P SR P B, BP0 SR
L2 il 5 0L S B 521 0 28 SR 8. R BB 3
{7 7650 FL B SRR AE 55 40T, WIEIG K, 5 A2
ST RERIE AT IS, T LA A R

K2 SEIMER
& fita BAE RS fi & TP 1k 43R [X 5k
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16 GB N 4% \
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16 GB W15
ST Y LRl . \,
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) - 16 GB W%
e YiES BBz =S tu22.04 LT - LACNI
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; . 18 Mb/s 5 5E
JeEMEEMFFEEE — FD A Ubuntu 22.04.3 LTS 81ZIntel(R) Xeon(R) CPU E5-2686 v4 @ 2.30 GHz ARIN
WA Y 22 e AR [R5 Ubuntu 22.04 LTS 81%AMD EPYC 7K62 48-Core Processor RIPE NCC
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42 REGEMHSETHEHE

N ATKR G, 70 A 5 B0 S N
IR A, AT I SE i, e R 42 R R AT
55, JF RN 5 2 AU G A7, FEAN R R0 2 G )59 L
TE 1-6) [ BL T X 28 G N2 A 1 W0, MSE6 45
A (& 5) KA, BE DA G IIEZ, BEE 4
AR AP 5 SN A JF LRI 38 AE 1 73 A X
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ZRHE) L B BEAA AR L, e SR BN s 28 o e P R A
43 RGEBEMS5EZEXR
KRICNZR G T 2 WEHEZ, IR %
B EVE KRR, ASCE R AL AR W
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v
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-
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S 30k
1 White House Office of the National Cyber Director.
Roadmap to enhancing internet routing security. https://
bidenwhitehouse.archives.gov/wp-content/uploads/2024/

09/Roadmap-to-Enhancing-Internet-Routing-Security.pdf.
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