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Abstract: The Internet, as a critical component of a nation’ s information infrastructure, has played a significant role
in various domains. However, as its scale continues to expand and its applications deepen, we also face the potential cata-
strophic consequences of inconsistent network behaviors. To ensure the normal operation of the Internet and the consisten-
cy of network behaviors, there is an urgent need for deployable network verification technologies that align network opera-
tions with the intentions of network operators. Extensive research has been conducted on network verification technologies,
assisting users in automating the detection of network errors and analyzing their root causes. However, to meet the increas-
ing demands of the expanding Internet, scalability has become a crucial challenge in deploying network verification technol-
ogies. Specifically, how to quickly identify and diagnose errors in network policies, while satisfying time and space com-
plexity constraints, has become a research hotspot in effectively applying network verification technologies in practice. To
address this problem, this paper delves into and summarizes cutting-edge research on the temporal and spatial scalability of
network verification. It begins by introducing the background knowledge related to network verification and then describes
the current issues and challenges faced in network verification. Focusing on the core issue of scalability, the paper thor-
oughly analyzes existing work in achieving scalable verification from both the data plane and control plane perspectives. It
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provides a systematic analysis of the characteristics of these approaches, showcasing the distinctions and connections
among related studies. According to the existing researches, we find that: (1) The scalability of data plane verification is pri-
marily constrained by header space and forwarding matching rules, while the scalability of control plane verification is
mainly limited by the complexity of multiple protocols and policies. (2) Although both data plane and control plane re-
search employ similar scalable verification techniques, they address different but interconnected targets. For example, incre-
mental computation in the data plane primarily focuses on updating packet equivalence classes, while incremental computa-
tion in the control plane primarily deals with network models affected by configuration changes. When applying network
slicing techniques, both data plane and control plane independently validate the network by dividing it into multiple seg-
ments. (3) Compared to spatial scalability, current research places greater emphasis on temporal scalability, where reducing
verification time overhead appears to be the primary pursuit of verification tools. (4) Previous research predominantly ad-
opted a centralized verification approach, which involved collecting control plane or data plane information and then per-
forming centralized analysis and verification. However, there has been a recent trend towards distributed verification, such
as Coral and Tulkun in control plane verification. Lastly, based on the current research landscape, the paper concludes by
summarizing and forecasting the research trends in scalable network verification technologies, offering valuable insights for
researchers in this field. In conclusion, this paper presents a comprehensive review and outlook on the topic of scalability in
network verification. It emphasizes the importance of aligning network behaviors with the intentions of network operators
to ensure the reliable and consistent operation of the Internet. By addressing the challenges of scalability, researchers can
advance the development of network verification technologies that can effectively verify large-scale networks within the
constraints of time and space complexity. Ultimately, this contributes to enhancing the reliability and security of the Inter-
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packet and its location: (p,7),! € {X,S,,Sg,---} Packet P[100];
Initial State:

All packets located at X: (p,X) Main(){
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Assert(

For each injected P[i]{
While(!DONE(P[i])){
Forward P[i] on current link;
/Noopup forward table
P[i]=lookup(swid,P[i])

(!(P[i].d_tag==hostId[Y]))

SR e EA T B, AR R 2t — A BBl
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Check:
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G (S, Sg) =p.dst € 192.168.12.0/24
G(Sx, So) =p-dst € 192.168.11.0/24
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3 ibgp neighbor A AS 1
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4 ebgp neighbor D AS 2
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7 ELA R P A B e X 2% v S B B AR B IE B £
BE AL “valley-free” 145, f# FH Hydra R AG | Aether
TR dok 0 S 0 v B — > AR 15
4.2.7 ETH5HIEH

(AR TAE

Xiang % AV T — Bl A 3 84 1 B 1
KrAiE (DPV)HEZE Coral , 38 16 DPV 544k 56 T4 1) G
WE(DAG) FiHE R, JFAE M 25 i as BT &
PS5 AR TIATY TPE . PEAGZE R R IHE S i 7Y
FEAFRBCE T S8 T AT R Y DPV, Jf HX 858 ) 2%
WA I AR )N .

Tulkun**J& Coral (534" FE AR , 56 T4 A 28 15
£ PIUEAY 7 1% . Xiang S5 A 048 L —Fh 43 A 2056 TE T

AR IE I, FH T8 8 U 5 PN 36 TE 2% 0 o] =5 25 b 3 A5
1555 5 R DL IL R B0 E AN AR = B 15k m) 2 5 4R b o f
RAE B2 BT B R AT 55, DA S5 A 45 Fb
FRAGE S 70 1y 0 266 v R A7 000 T TR A . S IE
B, Tulkun 78 B S BCHE G (380 090/ 30 090 288 v ) 1
A DATE 41 s PN 3G IE — A 50 A9 R RS8R rhocs | i HA
T HAFEHO P 25T/ I BAE R M 4 1% 45
AR Y 80% v B LR Ik 2 355 4%

(2) XI5 Hk &

Coral J231 1] 434 215 £ AT E50408 T 18T B3R A 5 —
# , Tulkun M) 5E & [0 25 T Coral 7 i P B4 Unfa] 45 % b 18
S IS GIE 38 FH AN AR S5t 0 ey 388 Ao 504 A A 40 o B ik 4
IS TE L A0 AT /DN A 18 B T 1 5L 58 3 LAl 2D T4 LA
K WAl A3 A5 B0 AN AR B AR v L A A TR B Y
Libra i 15 %] 437 9 52 BT AT 3000 , (H & A5 58 248 op
DA Ao A v AR 45 DA T 45 18 4 U EE 2
PtV T I 50 UE AR
4.2.8 HWMERE

AN EEAG T EE E S UE TAE T R
AR GHE T 45 WG T AR S U] ) FH S 197 4 A /N B Hi
PR A ZS 0], #5387 BEATE4 B Bk 5t BAREE 25
PERE I . FRATTXT A — AR AL B AR B A T4
TR R AN A3, X2 TR — S g TR T
A B AR Ak s A B T BB X X6 4 ] g 2 AN TR A, 451
WL T 2% U] - A9 HSA F Flash, 5 # 41 X5 # Fh 28000,
T B X 2 e R A 73 4

BASE B A2 1 BOR B iz N T8
B uE T H, ZEAE XM b AT i T, 24
IR Z A BREES . A iR — R
A YRR B O h O R A T
JEMETT BRI, AR EIF AR M E R AAG S HE
S R AGE T BRI R B AR XTI ) B T 56 AR
KTAE, I BB TR 2 45 Ryl e
PEAR R e R = AN E R RN [R5 TAER T 4™
JEHETT, “—" TR IZ L B A VR EAR L A mT 7 ek
4.3 EHEATY BIWIERA
4.3.1 BETFWEVH

(DA TAE

Batfish' ™ 38 52 2347 19 2% Fic 8 SC AR RLRONR 1 1) 24
B, RAEAT DA Bl 2 A I 451 s P SR, (R AR AL >k
HITF RS F R . N T AP A Tl B, ARG X6 S8 1)
RTINS, AR XA H A A5 4L A B F R —
AN I VL B X T B A AR IS AR X A2 R )
B F X IEA T 43 BT, S 4 0 AT 2 e 5 10 T o S A S Pk
PO B E . {H U ARC 75 22 AN I 40 57 e & A
TR B % B ) A B (S M 2 0 IR 45 3t 2 SR AN
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EE 2024 4

R4 BEEATRBIEAXTESL

R A AH AR5 AfE] | NAEZs ) | FRikas ]
Svu i — —
FeF X
’ VMNP JLiS — —
HSAM JLiS — —
FETM%Y) LibraP" = LR —
Flash®" i = —
Delta-net™ H — —
APKeep"™ = =] eR
R A2 VeriFlow! ey — —
APV [ {lis —
A pc\%\ f;’.—‘ E‘ _
BUZZ™! = L —
a Gravel* 1% — —
FET R KATRAM =] — W
BT HmRES Hydra™" h — [
Tulkun” <A — =3
TR "
Coral H — —
B TUARTHE.

ERAL™! i — 8 ) o 5K & (Binary Decision Dia-
grams, BDD) 3 4 43 1 10 B B S, TR s R
B 1) AR D P IR ) A A 4 T PR B e A
o ag . i HARER B 28 (0 1A T8 RN 3 75 22 G
KA I % 22 B2 R BRIA I i Oy 24 7 AR R
SO, 45 Bl R AN AT ZAR PR . R 1 s/ A8
AR IR , Minesweeper ™ JF1 5 T~ TP #b il i) 9 25 47
i HRFE R AN 52 Wi e 24 45 L 11 D) 246 78 e RN 24 o, S 91
T 2T 7 T R VBN T B 55 % . Minesweeper i
b SMT 24 5 A5 I 28 FTHHA T 3 iE , {H2 4k T —
PRI IERPE AR IR TE . X e T B2 T RS i
P08 2% 27 25 1) JE P T e S a5 ) BT 490 A s s ) Bl A
5% B8 % AR 0 R] 1% BRI 5 SRk PR S HY T Minesweeper
2 Jr fi P2 4 8 AR 77 U E S S 2 AT |
T ARAL, ) AN AL iBGP AR AU B ZE B 1 n A~ I 2%
A 0 &2 1T iBGP BRI i h 25 B0 . Bonsai™*
& — PR ) B ARG TR I 28 1 455 Ry FL AT AR AL FS ]
AT R /NS 2 B B BN B
AN 196 A5 i B3R AE A BN o ) 26 TR 45 51 26 Y
L TERE I B > T R 2 99%. — Rl il eBGP,
iBGP, OSPF #4559 1 086 /4~ 15 st 14 )™ 33 190 %
A2 137471 i, PR I B D T 74

Thijm 2 N A4 7 —Fp 3T SMT (1 43 A 28 4 il
ST B AT R AT T R Kirigami. A T #2755 SMT K i Y
AR AT I T — R R Ak 118 1) 4 42 i ~F- 1T 4
UEJT 8 K 8 DR e /ey v Be . TP Rl DA s o — A
7 R U0 5 7 Ok AR X 28 7 B, R 5 ST 1 X g

AN FBEEATIRAIE . 455 W%, 8 FH Kirigami #8773 21 95
BRI IE S E) 2 55 1 10475, SMIT R fifg it ] 42 7 1 6 1%k
BYL. LIGHTYEAR & —Fh It AL 1 7 sk A 36 E
P15 SR (Border Gateway Protocol , BGP) 4 till °F- [
M T B RBEAL B A 5 0 L B DR AR R )
I H SR 8 OB IR . M H AR A T Ik
LIGHTYEAR 7E ] 4" 1 5 A7 &k 25 oA, Jf H & 288
BTN FH T R Y S s I 2% 1) i P B

(2) XA 55 &R

55 HSA F1 Flash 2581, ARC Fll Kirigami 135 T 4R $h
PASTHEL T F R4, 20 7 M A BEdE T 00, 2 e
?%iﬁiﬁ%ﬁzﬁgﬁg;Minesweeper%ﬂ:lpﬂﬂﬂt?ﬂﬂ
ARy P & T —ERRY) R T AL B, 7Tk
IR [0 445 F9 56 s D sk 2 2 1k 99.89% , (HLJ2: o — Ty T 7
B T TR E A SMT AKX AR &, WS P R
£ ; LIGHTYEAR AR 4 FH P 45 (it i A b 24 58, DL AR i
BRI A S A | 3 e X BN Y TR T AT AR
HbASAE SRE I it 5] i 00 4% S
4.3.2 ETFHEEITEHE

(AR TAE

Zhang %5 N\ 0TF 2020 4F 5 T4 4 L B 56 IE
INCV, 315332 e B 22 Je RS A 25 , U e & 2
J&i o Z HI PR L fi R 5 & SRS AT SR A R AU
21 A7 I R I e A 43 . AFR SR ARRE INCV
B AR, it o 2000 DG 5 AT 1) T 8 60 DI 25 4 45
B, T B s EOH T A IS IE T R R AR TR
KA 2% 2 HOR R 25 5 00 12 WP L 22 i A% 500 U 4
FERC B TR SR A L.

4k INCV 2 J5 , Zhang %5 N7 T 2022 442 11 T
DNA, i UGN L B AL B IR (AT M 25 57 R D 4 2
fic B AN T L PRAY IR IE I AR . DNA i F 3L T dif-
ferential datalog(DDlog) P4 il - THIAR AY | fy — 2 “ S 527
FIHII” 2 B, L6 3 Ao R A % PR SRS TS
T R Bl A g S AT R T % e S
D) 2 1 ISR AN B o R A R AR R ST B R AR
B J% (Forward Information dataBase, FIB) , 33X fif fif i 3155
MR INE S . R E R R4y =, B
P2 ) AL BRI 1 R A Y, A bR R B A
BB 22 5k . BRI FNINE 7 (a) BT, 45 A HA
1B1T BGP B , S AARTE T 45 M5 2 19 & A 1L U8
DA KR A 3 B R L . R TSR 4 A A, 5 R — A
PG G O O, B B PR A C RN E 22 ] B B AR
ZE IR AR A B IR TCTE R A 24 BTSRRI 4% . H%
HE & 7 () DNA B =ANBEH 55— B B i Se Bl ol
T 22 50, C A 1 1 ATE 39 % 1 2 22 8] AR 4% 3% 2k i
B i KL s -Link (C, 1, E, 2) B, 7B 2 o Be— 119



g4 TR AT R A R YRR - AT BR S A S S 1095
LS
L1104 WSNARILNE 4| peimscl B S SR EHUR

1.1.2.0/24 1.2.0.0/16

=== | FIB(C,1.1.2.0124,1)

-FIB(C,1.1.1.0/24,1)
+FIB(C,1.1.1.0/24,2)

+FIB(C,1.1.2.0/24,2)

1.2.0.0/16 e » /s
. -Link(C1,1,E,2)
ZE il
f41.1.1.0/24 TS 4DL

148 1.1.2.0/24

(a) BiiE7R Al

ZE St SR A I

-Reach(A1,El,a)

I A5

(b) DNA [ TAE AR

[#7 DNABAEF AR A

A AL i T AT FIB Y 22 S0 B B R A CL T
24 T2 % ph A s 11 A i e 11 2 B
TESS v B, 42 32 s o T RS B9 22 SR a0 A B Hh 8 T
BEAY Y 25 5% RO B 22 [ % R N (CL B) Bl (C,
D), i (B, C)EI (B, D), #5 K DU~k 4 B3 A A
RAS . B = W BB 2 B s T R ) 22 5 A A O
B G AT R, i JE PR Y 25 5% . % S0 23 it -Reach
(ALL,ELl,a) , EME R TEM IS a ARt 6 th #7
A B3 11 J 28 [ 2 Y0 1T 1, 33X 3 Bl 25 4% I
CE f 00, 2350 43 0 T sk vk J vk AN AR AT

DNA RE 3 5 H 0T A2 5 ) 19 99 28 5 s 147 3541
6l 56 TIE I = AL, AE JLA g AR A o O T AR 4R
SR AT IR 25 5, L A 08 5 ) T T 36 IR vk
Minesweeper TR 3 MU . A2 B2, HETDNA H 4
X T AT Sk A G SR W A 7 34 o R B I, 37 2 At 1Y
o 245 SR W N 22 5 — P R B R AR I EANTE S SRR

(2) X 5B &

IR AR R F B S 5 S A o T
P REBGIERY , 5 B0 i 3 1 50 E T4 40 APC Fl Delta-net
SRR X B A 5 & 04T 3 B BTN [R] L INCV 24580
R 2% T B2 6 E P B R B U B AR T —Fh AR
Real Config 1938 & it B 4 k75 , 7T LAAE —F0 4 P A A TE
EASE . DNAJE INCV " R RUAS , 73 5IPRE Bic & MR
% PR LTI B I PR A Y 25 AR A BT R
] 10 22 S S B R AT 22 5 B = A
BEHL B B, BRI DDlog $2 il - i 415 B £ 48 - i e A% g
PEAG A, 3 T RV T TR A e 2] o )
TToh2E 5 MR BRI )
4.3.3 ETREMBE

(1 FHETAE

SR 2 MR AN TF] , NetDice ™ 56 13 J& 1k 1 o7
) MR 23R ) R, AR A0S 1 A Ik 5 6 T g A G O R IR S
. 2 R R 8 B — N 6 1 I A IR AR Y
OSPF W 4% , {515 5 22 S0 IE 76 B 6 2 B A5 100 T 9 2 A
D F] C 2 ]y o5 E RS . (B A AR BE IS 2 Fh

B0, RIS RRE A T AR I8 4 B3/ B R 1A 2=128
M AR RO AR TS, SR B A R
FREOE K, NetDice & B4 BiUE #% K 42 7& D-E-C ),
HAR TR BB T LA B, An 181 8 A T 7s |, 31X T 4% ik
6 B 5 A P AN e R B E Y 1 B T v

e e [ ) % t’: X t]’:‘
o—»/ o £
uv y]ﬁhiﬁ

P18 NetDice HEIHEH 2 WU L

3 ok I B 5 AR 50 R JE YRS A T R BE R, RO R
PEAR A VEBE K, NetDice SR PR T X 28 51 74 28V 45
TE . {HJ2 NetDice (W AB IS UEAL 5 B0 A S55E 1K 90 28 i AH G
JEE X T KA P 2%, NetDice JLiE B ZE#E 5
Ja& AN E AT R G 2R i B . T L B o R P
2 BE R FRASBE B G MO 1) R 8 HARCAN B 22 1, Net-
Dice M4 0 22 S50 (44 B 25 BRI . 783 TAESEA I
Zhang % NI SRE % 08 T e B A S48 T
WA P 2 0 25 5 B S E S R AT 4B, R i
FH 3R ik 59 A R g s =Rk, Wik TR
ARPE . AR AR R /N R B 4 X0 AT SR PR, 55 A
B3 2 A 23 [A] LU I3 st AETEFE , 2447 500 415 1
4 000 ZR RIS, NAF 5 A EE 10 GB.

Snowcapmw%%_‘/l\y@iﬁiﬂﬂﬁE"J*E;JIE,ﬂu%ﬁ
A B A TR B ST A AT, A TR A TR Y 2 S B A Y
W28 AT . R 1 e i TG LY 2 5 i A T X g ) )
AE , T BORIE AL EAT S AR O R . e W IR
Flf 24 ME E |, Snowcap AR I B 8] 5 5, 414 4 H L
LAY AR 249 TR ) B AR R T, 1 B0 A i A2 D 6% )
PERY BB . BT T KA N, Snowcap B TE R 22 L
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PP PR T AR ERL BT . {HZ Snowcap W)
UATC B B AR E , PRI L D 2 A TR %
HAPELT R BB T BB i M R AL

Shao 45 A HE H T — ke 6 R S0 56 IE 0] U Ak
Shy T AR ABE TR P (] ) 7 %€ biNode. Hi oG AR L
TR R )y A i SMT A 7Y, AT g T BR AR i
Z BN AR AR OC ZR . BLAb B B N T AR R
SMT ALY (R F/IN . Bt 5% AT BAGE 32—~ 30 B Y SMIT K i
A I VEAL T R IR AR | SEERZE A R, R A
FIALEL /INE H FD T 5 W B IS 70 A, B 805 0 56 I B[]
W 2235 99%. X TS BOT A1 i py b, R 2L
3Pk e Il & — A4

Yang %5 NP IARYET | K FIERA T3 653 A ¢y
[ FCAE DG 22, 4 11— ol o 9l A5 i e o R ] AR DG
F B oA A TR A iR AT AT R S i T 5 A
17T AT AR FH 45 W B2 05 43 A B A T 2R 12 W g
52 PR AR R L AT S T PR B G R TR IS W
H )AL BT T < i FH e /NS AT i A A 1R AN A2 5K
PEATHCHE U B 5 Aol FH e B A5 AT R A 7 45 O o
Br. BRI b B IR 48 5552 W FE AN B 50 ms Y s ]
N T8 B s R T R 2B A B AL R R R 1 R 2% 12 KT It
[B)38 # /NT 50 ms, £ 2 Al 35 230 ms.

(2) X3 55k &

NetDice Fll SRE #RICTE 1 J& P BT A BEA (] j . )
FHE PR OC R A TR FN ST AL NI Y 3, X B AL
SRR KU/ T NetDice (148 2 25 8], 0] LUBR 6T ) 4%
PEATAE R BRI ; Snowcap T LUAR $i 29 AR A 20 42 il
LA I BC BT | 26 TURP B P oA 3055 1 I 288 4 Nt )
Yy 3R 3 R AT 0 FEBTC B 1R 5 biNode LA SR IS8 A 7
SR EE SMT AR A | 308 3 /DA% S (1] (1) AH AR OC 22 il
16 BB 4 K/ N R IS FE 5 Yang 258 N0 07 B4
RN B M i R AR R VRN
HTZR 6 TR AR s i — A i TC R
4.3.4 BETRERHR

(DA TAE

Tiramisu' 4 i MISHIE L 08, 147 2 )2 PRy
T, R SR M A SR SR ) 22 A s T A
AU LG4 ] T g T L DAAE M RE R FH M =22 R AL
5, EATRZE NG T 2 )2 USR] 5 38 5 A0 R R 5]
(Virtual Local Area Network , VLAN) %5 . LG4 FEAH 2ol
Ity NG ISR 43 B R, Tivamisu B H T —FP5F 0
F B WAL R T gt , ] DAL R4 il S T R A1
L8 IETTE R . RIS R Z R, fi FH 2 @ MR AL
{H, WA IS 2 [RI AR A G 2R |, LAEE R B2 ST Y B
W ISR B0 UE T ANl 9 eon i, X 2 2R 1)
PRSI, %o - 4 SR s 1] Aol B AR A28 04 i, %) T4k

I S WSCAH 5 8 i P mT A Ak Y 1R T8 P45 . Tiramisu
REARHE DS ] RS G 25 (32, iBGP <A OSPF $i it
AR ) LA S R ADL R 38U [t 22 ] () A DG & . Tiramisu
LEPRAR BB AFAE RIS IGAE 248 T 3 ms, H3R [ Mine-
sweeper [ T 23k 60015 . 7£iBGP M %% [, Tiramisu %) 34
RAEMFERE LT H Plankton B T 2235 30015 .

i S @

L 2

A RAGE
i s e
LR R~
i b || TR e

P9 Tiramisu B 2 A5 75 1B AIE 395!

(2) X 5Bk &

Tiramisu B Za 5 A I8 UEE 2243 )2, FLVFXF AN R 25
P SR W FH B PR Y o SOOI TR R S PR R Y
[ i, L3980 5 1 085 2 VI I ) 25 R 4 B i T A 49 B9
B T AE TAFE KATRA J& 6B #E 4 7 2 I 20, 16
UMb F ] — A 3k AR R F A (6] B S0k 1 44t ¢
#7250 LSRR 2 S R I IE
4.3.5 ETZHERERRES

(DA TAE

Guha %5 NV YO NetCore 2 B 75 0 T SDN
K IE . NetCore S —Fh A AV TE 5, & SLVFRE T Bl b
AT AREE A X 2847 S, R I 2 B AR R 422 11, 7E Coq
HERA B el 3 T XA ML RN 40 B SDN A #1F
PR FF e — A2l B UE A9 SDN F il #5 . ZEFE Hil a8 oh
iz 4k N\ B ] NetCore 4 FE1E w5 Fl iR W45 947 0 , %15
B IMER TIRIZ S HALRE ;Ao A7 2R SR 4075, I o
VFRR T D0 17 BR 0 328 Bk B A A A 330 SR AT HE 3 . (1
RS T RAE SRR A8 LR R h S
B G B R T, i TAE ORI R B R S Open-
Flow' ', % Tl FL AT B T J5 45 i 25 , 491 4 ONOS' ' A
Floodlight " - At B F A S04, B/l v

FlowLog " J& 57 — T 4" Ji& 22 1k 25 [a] Y B 55 T A% . #F
548 H FR NetCore 1 L7 M4 iR 5% g, (H =
B R B U P IR A B BE 1 . A T A Ml SRR
PORE, HAIE T FlowLog, — R 02 M4 w15 5, 3k
TRV K RS UE D BE . B i e AT 1 S A
5 ) SF- T VB - AL R L A BRI R T — A5 —
Ry g Ah e, JF A N B IR 3 gt Dne . SR
W E RS PR R T R A B A R 0, O
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TR AT R A 0 28 B IE R A - WIS RS R e H 1097

o SDN FF K& F 17— Fham Ay T 5.

VeriCon' ™ J2&: 55 — > fEA% 50 3IF SDN 72 )7 ££ T A 7]
2 MR T AT RE A (TERR) 4% 44 1 2 75
IERIA RS, g FETE S CoreSDN FITE SUBLRL s k4
25 45 ) B P AL I 5 I 28 R 7 0 5, A ) 45 4 B O T LA
FEFE 2% 32 17 R 7 ok 48 g 1 & R 15 ) 42 o] 5 s
A5 T JC T L3 45 05 4 kL Ath SDN B2 P EA 728 B
T A A9 9 B K 56 E I £ (VR AE A TE PR RS, DU IE
X AT A A4 3 30 (A1), 92 Tl 255 DA 32 8 #1422 OB 0
Sk BRSSO ) AT AT T HESZ R D, 30 UE 2R B 255K
[a] —A F 48] . Ball 25 A2 5A K VeriCon & 52 LI 3IFE SDN
TR P 0 245 31 A A s 1) S LR A 55— 2

Aura' g —AN B TR e 5 e SR A0 2 pE g 2
G A28, B4 E 205 S RPL(Routing Policy Lan-
guage) , HH T RIAIFT AT R, UK — " 9ikes, A st
WASHHLA B E . S R T RPL ARV 5L
SCHAT R A B URLE RS 2510 0 3R s 2, Ak,
Aura F2 5553 W BRI AR 26 ok B0 e &, AT e /hE
TR U O AT T I A A TR R . B SR E T
FL{HF RPLAE oy 35 9k U5, A4 5 30 A4 19 BGP il
B H VAT IIE . RPL AT RALE Aura 3528 22 B A (8] 1F
ARG UE , DA SRR 5w B2 10 1E A

(2) X 5Bk &

5 Hydra il i3 H Indus XF 45508 P 017 2R B
HIZEAL, B JLAS TAEERE N T 3 9R 55 ik i i 3Rk
z3[a] , NetCore il VeriCon J7E T 12 4t A\ 51 S 15 X 2% 47
S, AR e 2 2T s X A S0 2 5L 8
FRMEAT N AE Coq AR E] T BIE , T L] LA— 57 7K 3% 1l
B T 48 A8 10 IR TS % AR R 2 B il 2R A0
FEVEATIB AT 8 5 B0 31F . FlowLog 242 4L T 5 418458
FE ¥ 28 1A 3 LR &, B 52 n] IARTE A & 5950 Br
Hbr, MR PGS 25 A 8 FH PR 0 ZhRE ST 42 .
4.3.6 ETHEHLHECH

(DA TAE

Kinetic'® 1 F Bk 34 25 i 10 45 32 ) - 1 . 4%
SDN [ sh 27484k, R A BRARZS AL, (H 2RSS I
SRS HR TR R . A it , Kinetic 4R 40 8080 40 3 U5 pE 47 %)
3, A R I P I S B 4 R — NSNS FE PEC (1) AR
IR = A TR O R Y NS TS B s K e\
S W TR [R] RS, AN T B Sk A it 1 a5 T B 2 Y
Kinetic i 5 IE R ] B PEC B9 80 4R PE G R AT 2k
R T ERLR JE 1 B AN 2 B R e IR s ], SC
R R B IS ISR AR AE 35 ms P58 . ELS G R I 4%
rNTRBCE A 22, AR AL AT SR A AR X 2 ) R
OISR 2 AF MR AS JB K ) R, /NG e R i B & 3K
R R 4323 ], {8 Kinetic B ERCE T IE .

Plankton" J&— /Mg & B UEF 4 , B0 1 56 4E T 5
AL LA AT R ) Sk 350 25 ] 25 e e o A5 ml 68 9 B s i A 7
R A BB AR W] IR R A T A AT AR S
I3 3% U (1 RAT , Plankton 4545 — 3 RO PE 3, 1 FH &
A5 4348 B R 1 Sk 358 4 () RT3 OB (8BRS AR AU AG A R R
PIMSENAT . Plankton ANSGE 1 B8 A0 76 PR A Tad 7 vp
A AEARL P 2 ST A 2 A i, T L A O R T
PEC Z [H] £ 75 MM 5 5 1Y 8] #1 . Plankton 32 4 OSPF,
BGP FI #2456 i 56 31E , I3 o 52 96 B & o] DLAE SE PR
FILEL ) 19X 4% H 06 TE SR (X T3 300 15845 1 1 2%, 46
UERFEIANE] 1 ). ZESGE BER A OSPF 485l | 24
T EE N, & ARG I B I AN B s, B TS AEAS
11 0.1 GB. {H/2 Plankton Ht = X} BGP £ 4% () 3 R X}
B R AT BR SRR, 246 A 5 PEC M G W0 25 15,
AR AR AR B, BB U0 — > PEC 9 &I 8ok
A5 AT BE S 1Y Hofts PEC 59BN SCIR S A

(2) X 5 Hk &

S RIS TAEMR I FAT AU 2 S T S50
X RSB IEE SCA FTIX A . Kinetic # 47 R IR
X5 A e ST A A 28 () — X i 1 =2 ) ) PN 9
AN T A R AR A AN TG R A i 9 A AT R
Mgt . A A, Plankton F) FH A5 5 K1) 43 A 45 B A Y
ek as 6], 5 B A AR TR DM SUAT A A 4 i i 45 4 57
RN, T E— 2038 G T R B i D PEC 2Z ] A A48
K FR . AT 2] A B T T AET, APKeep UL F T
B R AR i B AR (EL SN S B SR T 2]
Bl i PPM AR EE AT 1] [, ff A5 PRl iy SR 28
FR B E B T AL SE N S T 5 0T
4.3.7 ETFASTPLANE %4

(DA TAE

TV FICHE T T S48 - 1T, BAT 1 P 4% 38 T2
IR 55 %) 5 0 G T e B A B R 2 . 22 B dnl R 4% i
B RSN - Bt 2 AR AN [ 457 JEE 0 g ) 246 5 B 0 A
N T S HEA . AT R 224 R 19X 245 11 0 245 e A
TR, Xu 25 O T ST 2 A ) R I S PR
W56 IE 22 48 InCV , 1% R G454 T FASTPLANE B %
BRI Rl AR 3 e 4 A B4 3 AL FR BB
¥ ISR B, e 2T R GikBE . FASTPLANE [¢
R EERE SRR R A WIS Rk
B InCV R 7E ] 42237 Isf 6] 85 P9 0T v /N 78 Jak ] o) 266 3284 7
BE (TE 22 324S5 LS LA L 52 min FERT
SERIIE) IR S 5 E I ERAG R .
4.3.8 HWMERE

AT FEEA G T G UE TAE /T R
AR T A RSO T 9 i 23 HH EIR [ A e AR VAR B s T
PR (2 T ) [ AN AR ] . 8 5 1 B DG X
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o0 2% T B 1% SRS A, O T DU S S5G T X e ARAS 1Y
DEfl . S RN, FAT PR A AR 5 TS A TR TR O AL 8
AR IO TAEREAT T 2253 k0 hr

R S5HT TR MR AR 2 al 7 g, 5
Bt TARZAL, EATHRBELE AN [F) 4 i 25 4 2 L ml
JE , AN TR By S 4 A i A AR SRk s Rl Y T 7 Rk 13k
BUAR ARG BEINE Hh e ) 2 L A 22 b A [ ) b 3L
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