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Intent-driven Distributed Network Traffic Measurement

ZHANG Yu-Xin, LI Fu-Liang, YUAN Yu-Bo, WANG Xing-Wei

(School of Computer Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: The network traffic measurement technology of programmable switches is capable of handling high-speed network traffic and
offers significant advantages in terms of flexibility and real-time processing. However, due to the necessity of configuring the internal
logic of switches using the complex P4 programming language, the deployment of measurement tasks becomes intricate and error-prone.
Furthermore, measurement accuracy is often constrained by the available measurement resources within the switch of measurement tasks.
This study proposes a detailed exploration of intent-based networking and network traffic measurement technology, introducing an intent-
driven network traffic distributed measurement method. Firstly, an intent representation format based on measurement intent primitives is
designed, and an intent compiler is developed to translate abstract intent representations into executable P4 code. Secondly, a network
traffic distributed measurement approach is introduced, utilizing the resources of multiple switches to collaboratively complete a
measurement task in a distributed manner. The dynamic allocation of measurement resources and counter-configuration algorithms are
exemplified with heavy-hitter measurements. Finally, experimental results demonstrate the feasibility and certain advantages of the
proposed method.

Key words: network traffic measurement; intent-based networking (IBN); intent representation; intent translation; programmable switch
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KFEE BRIRFH LR T oA XN B F ik 733

FEAE BRI AT DURAZ R M AR v 5. Bl A S O, 72 T i e AR G I 2 R R 2 R B P w28 4L
BV gm AR5 5 PAYR I, WIS 1 T IR 8. 383 1 T 4 FE2 A2 4L 4 ek T DA Sl o o s 5 4
L FEE P AT 45 U, A B 5 10 35 1 0 B SRR AT B S A4 O B 7 vk, E R M Sz DA R B e T T 3
ERMIILSA. SR, AT AR A8 et i B AR Tl DL R P A~k

(1) FTERFEASHML B W 45 S R 75 EAL A P4 1RSI B NN B H, B TIRKER K AFEEER, H
B BEREEERKE SR ERAI % OIS A, — BN S35, MW EE S R, 3Em ok ok
BEALENES TE SEONEAES M ERAE 58 A S R,

(2) ATEMTESS BN S F] =25 N 25 T- 1k 2577 2% (ternary content addressable memory, TCAM) AT HLig PLAL, T i
T TCAM MG HANHE &5 51, BT DAACHHLIN TCAM BEHAZ, B R0 F RIREE At s H %)
R, BH LA DI AT 25 HOWE ISR /D )[R I, 72 TCAM BRI 32 BR A 0, S 52 D0 o 0 A SR A A AN .

BEXT IR B, A5 SCHEH T —Fh = B IR SN I N 4 0k 12 23 A A 7 v K R R B BN BRI Z  =h, Bert
ETNEZEEENE BRI, WS B FEREm R 8RR R BT NTHATH P4 5. AREH 2B A3)
SE RGN AT 55 13, ARG AT 55508 B B R il SR T RIF IR . B e B2 Ml E =BG,
B4 T AR SR KRR AT, PRos A el 258 0, 3 — DR I B 4 5 B 2 A QAT 1 ) AL, 8 e B 7V ) R
PERFR . eAbh, A SCRIH 2 6 38 3L I BEUR LA 2 A3 xQH 77 U E R S B — NI 2 AT 55, B 38 3L B IR 3 A4 40 i
FVE VL R B 2R 0 B A, R B e Ay MR FH S L B, 32 T A I P R 3R

ARSI FETTER T

(D) R —N s FoE s AT H0 R I = B 3K 14 X 8% 97 e DU e ATE B, 4 5 T 7 R % TR0 2 AR T 4 2 2 8 AT P TR
28 M B AR BEAT Rl Gr, A2 W 2800 5 1) B Re b R R

(2) BTt T HERr B 1E T R IR R TR 2K, 1 e PR o VR A A B 0 SR TR AT i 3, A ROAH I 1) B T T
P4 {5,

(3) Bt it i 23 A 2 AL, R 22 A28 bl LA 3 A 20 7 Uik IR 58 e — NI A1 55, BT A8 4eb L 25U
NAS B EE DR B s BORTIC B Bk, 784 R AL BRI, BRI S v 2R

ATCEE 1 T AR G TAR, 045 2 T 2 VA X 48 AR ] G R A8 e ML PR P 5 U i R . 28 2 5 e 7 8 ST DR B0 1) )
ZE o A W T R A HE SR B 3 T VR A R I I JEAE R T SR B 4 TR H Rt i 20 A U
J5 ¥, AR 25 K 2o B 28 7 I B SR BN AS 0 e F0E LA R AR I B RE. B S TR AR SCHR i = B SR B
{180 I 245 97 B 4 A 2 B 7 VE AT TRAR VAN . 5 6 A A AL,

1 #8xIME

AT R FE T R R 1) I % DA ] G AR A AT 1) D % 0 B AR A 96 A
L1 ETEERMLE

Bl HIE RSN BT K, MR, MG E MR R Aeth. Balb TR, XM ERT, B2 TR
E[¥IM%% (intent-based networking, IBN) N3& M AL, IBNUVZE —Fh7E 248 4 R 4IRS T, M5 A = & B s &AM
TR 2 224, F P X R 7S AR A B 1) I 2R, TS FH A B A0 o] S X ANIRES, 2% (8 m] ORI« = 1 H
iRzl dth e i A I 8% (i L.

A 12T = I P 28 B T 27 PR A 7 T s 1 Fe ik fe . 72 Sk [7] v, i 266 T 7 T 00 IR 488 1) PR B 45 14,
AFEREERI. BEEERF. RIRRIE. SR TRSPAT. BB R, 37 THRMASR, FRETETE
V114 R % 1 R 25 ) R R 8 2% 4 HE I R A3 55w 0 S P T SR (8] T A TR 17 2 T i PRI ) R 8% ) R JR AR
BB B DA S AH A FE R

BRAh, AR FR TV A E 4 — 2 TAEX IBN [ BT IR ZR. Kiran 25 A PHEH T INDIRA R4, % R 40K
FAR IR TR 55 20K FH P 0T I 8% o A2 4 P DO 2% T 1 ) i JR, I FH B AR 5 A B R AR 10 ) R 2 A e U= PR 1Y)
FREEAE R, MR L4520 7 PR AT RS LA A= JAH 5% ) 9 4 T B 546 % . Scheid 25 A UMK IBN 7 P 1)1 2% T g K2 0
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b, 4 P 3 B R — R 51 2% R 45 ThAESE. Tian 25 A U DR BLE B Aol e [X R0 26 ACL Fic B 58 B i {5
Ze I, BiE T — R4 LAT R EE 5. LAT UL i R 3Rk P i W, SRR A B 25 4 1 s vk 1
AR ACL ARAD, RIS AT A RCMESGE, ST ACL 1 B0 B RS HT, ATk 7 5 K (AR 5+ . Kang 25 A1)
TR TIEZ IR NSRRI E, 85T 5 b i BTE 28 % R R A OG R SE LA 2 7K.
1.2 AR MMM ER AR

AR FAE G R N 28 i 2 B R, AT g2 S L i il B AR B T 2 B RS, TR s
ML N AT A AE AN, e A% T I AR SRR L R R AT P R R B s M R

Yu 25N PR 7 ST AT B2 AZ B LI OpenSketch MU B HE SR, iZHE 4L 7 A 4 FE A2 AL A0 H8 1 1 v S Bl 17
AEE. SR T =R EAE AR E TS, WA B TR SR RS, 22550 AR TCAM B RR AT
JE XTI R AT I R 4328, B A S BN T BUER SR AT RS B X —HEZL B YK Sketch 2544 5 A\ TT 4w
FER ML, AR 7 HERCR, R8T Sketch 9 & & J7 %= 40 SketchVisor*!.  SketchLearn' "1 Elastic
Sketch!" V25 HL AL 1 RS LR, Gupta 25 N U73EF Al R AR ACHAHLIE T — DI R S5 Sonata, 1% RE0H M EL
RIS EE N SE M AL 1 K BRI, 0 REE A BEHE SR Flink 1) APT 5] N2 W 4 AT, $2H T map. reduce.
filter &54T 46T 0 48 7 (0 AL FRERATE, S ke T 10X 4 052 357 2B 45 4% 4% [ A, Laffranchini 25 A\ &% Sonata AT M
25 B OCHRT, FEFE T NI B 1 R MR R

WA, J5 T g A R 4 WL AR I 285 e e e AR RS2 BR TS ML P9 4 B 5 BR i, Moshiref 25 A UMY} SDN 22
AL H I B IEAS R ) R, 42 H T DREAM AL, 38 3 %6 22 #e i B YR HEAT S AS 23, 7870 01 P 2 B2 LAAR il
EHERAPE. SCER [19] JE— 54 B T DREAM, #% Sketch £5#5] NBI R, Wi AN E X RS EINER, A
OB T B B, Wang 5\ PO % T DREAM 9 JEAR, 38 34 Ak S92 I 4% I A 805 v E AT A0k, 4R T T R4
KRB . A SCHAELE T DREAM [ EAE, H 0 R B P4 W gmAR S8 ML IR BT, ek T R R o B Al =
T P 92, E I A B R A B, A A AL BT DABE 47 Hh 3 2 B P4 FT4mAR A WML, AT EE s T ISR R R Ak,
ASCFIN T R MRS, DA T 5 5 B 2 b X 46 SR AE, el T DREAM R it i 9 70l L ey A | 1] A

2 EKIEZR

ARSCHE L ) — o SR s A 19X 2% i A O D7 iR B AR SR A B 1 o, Herh B R R, &
P 5| SRR DL K% X 2% it 8 2 A1 Qi S ASE R, s A0 0 358 0 B SRR T A R0 5 oA S AT L.

[iﬁﬂ%%lﬁl — " — SRR
[ |

TR

3 I - - { i
B 7 P A TR SR ;/%B%i)ﬂﬂﬁ{l%

A

BT SR e 19X 2 i A A 3l B D T AHE R

BEFR B 5T P 2 R R aE B, A SCR T T — AR TR B 75 S (domain specific language, DSL)
R BRI 7515, PA— Al R GO0 BRAE RS 9 2 B E0E TR 30 I - e L B g e il 1 oK 2 ANAD
RIS, T R TR SRE R ek, S 7R TTVE R R VE R RN, b TR E A TR, AMUNARK
ST HHTI RS AR SR O T RO T REdE, B DRI AT 55 B 2k By B B I RER 3t T R RO IR TT 3.

o B 5] R S R SR Bl X 2% B A SRR TVE R 8, EE A ST E R R e T
DSL MR BN, it 7R B BEINE, HscBl 1 R B a8 5B 4 13 d 1 o0 B B RS SO HEAT TAL B A
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A, AR P SR T GBI, SRR L — P A N R TR A, Sl JROE AR AR R B AR AR 5, AR T
PAEAZ AL ESRAT I P4 AXHY.

00 22 3t B2 7 A1 GO A Bl 2 ORI B SRR AT DAk, R 2 A SZ ML SRR b R S8 B — NI AT 55 8 2, AR
B8 TIUE ()90 B SR W A7 s A B A 55 GOR B I 7 i Uy X, P L M N B . SR, o B R AT VA, B
A BB B, LA ORVEERA SRR A 55 RS IR A5 B8 2 (M BEURSI Y. I, ARAE I B (A 2 15 238, AT 8 — e
IEAR B AN AL S5

3 NEBERBENRITEEZF

3.1 NEEERIERIRT

ASCBeiE 7T DSL AR BRI, AR B EE R P B R R . DSL 2R TH A LA STk A
— AR 2R AIRE P CTHE S IE A g R S A L, B TR R TEVE AN S DR T AR AR R R
SEIISRIT, DSL FJT A% 2 5 vy HLAS 5 LA

Wit AT DSL (& B R R A SRR T8t — 4 & B R B . X 28 5B w] DABAT — RAVERAE, g
DN K G5 AL R AT AR B S5 A AL v i AR W 20 R SR B DA K. DSL R, LT i B LA I 7 2
LA I .

(1) & B FIE A AT LA IR H IR R AR AR, I8 75 B R i (K08 I R bR 4 06 52 R mr RE 2, AT 2 vt
P B AT e b

(2) R AR T 38 2 4 S 2 ), B AT DA T B Ak il R ) LA SE B 2 bl BeAF: 55, MRBILEL RS 1k, ST BL
Kb T il R O AT AL 7 A, e TAR &

(3) RPN 2 JE T G A2 AZ HA LT RFIE, 78 70 M F T AR S HpL I I 5.

LA 3 i S, T A 45 4 2 B I 7 v b i U S5 R RV S B A, vt T N3k 138 3 B
R, ZLFEAMUBE R 7R 2R, i wT OB A A RIS E ROV S, T SE R S B2 A AT 55

R B R R

Al 2 JRiER R i H
R[] k25 1) Timestamp(name) B3 T I R
THER A Counter(name, width) (i me
SketchZ 14 Sketch(name, type, key, hashNum, width) B3 Sketch
Bloomfilter& 14 Bloomfilter(name, type, key, hashNum, width) Bl Bloomfilter

R2 BRI E R

PrlE JRER N i 1
PO E s (S Counter_op(name, action, object) B i€
Xif Sketchi# /F Sketch_op(name, action, object) B %7 Sketch
Xt Bloomfilterf Bloomfilter_op(name, action, object) B ¥Bloomfilter
Bt i iR Filter(condition) o H i VT i 8

®3 BRI R

BRI JEiE R i
TP actionl >> action2 action1 5% T-action2 14T
AT IRAE action] + action2 action1action2 [A] I $4AT

1B AR T A A G A R A 55 I 5 A P s S A, T T B X S O PRI L
(1) Timestamp: name ZHKIRIZEHILE P4 15 5 T4 FR, Timestamp Ji 15 T30S 1T A2 bLAO A HLI 8],
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FEAHT 5 RS HBAHCR N EAESS. T g3 B 77 Timestamp H4E 2544, Ak AT DB HA 1z 0.

(2) Counter: width ZER/RALEL, Counter JFIE X BB AATEUE . KNSR IT IS, EEH T4k
BRI AT 5% P gmAR 2 el B 5 Counter 4 4544, A TCAM BEUREAT P LT, KIAEATH Counter B 75 22
TR R ) L

(3) Sketch: type %R~ Sketch 1278, H A SZ#F Count-min Sketch, key Zx 53 /R BT WA A A5 B 4 FH 14
K, hashNum SRS A BB EUE. Sketch JRIG AT LN HHE G RIEE . K/ANEHT S0, M T Counter,
HAT RN, R TRESH —E R 2E. {H Sketch 7] LMEH SRAM FIFIZHL, A F 25 i IR Bl 1% 0, HLIE
W EHARTE LT, AT LTS Sketch (iR 2238,

(4) Bloomfilter: type Z %37~ Bloomfilter )25, H fi 52 £F membership 1 counting 285, 437l F F ik 3 ¢ &
1) e A AR DL B R 1 T 4

2 BT IR 28 T = TR v FH T o s 5 4 B AN C g A T 4, S THD R A i B X e JE AT 1) PV B S

(1) Counter_op: name ZHHE /N ZIRAEAE P4 IS 14K, action ZE(K RN Counter 254 3E4T FIHRAE, Hrh
set FRAE RN W B T A B MH, object RNERAERIXT K.

(2) Sketch_op: action Z 4K~ X Sketch Z5 4 FEAT I AE, o set #RAE R ¥ B HH, sum #H/ERRIRE
Sketch £5#) R S A, min, max. avg LIRESEMLL.

(3) Bloomfilter_op: action Z#(ZK < %F Bloomfilter 45 #4347 I3 4E, X1 T membership %! [¥) Bloomfilter, insert
AT NGHTE, test T TR A E fE B AEH A, X5 T counting 227 ) Bloomfilter, H:#:1F 5 Sketch I /ESSML.

(4) Filter: condition Z ¥ 3K/~ M AT UCHLSKAE, filter A2 5 1 if, R id IEERAE.

3 WE T H T AN [R5 B 05 2 AT R R AR NGO, I TSR3 7 W 3647 33 A

(V) WFERAE: «>> 00 )5 1 JEE 2 0 FHAT, Z BT JFAE 20 5 B2 )5 G P= AR s m, a2 m i JEaE 558 71
B, I Ja S0 SR s HUE 3 5 .

(2) FATHAE: 1 J5 B JEAE A SRS AAT, X a6 HEAT AN R b 2.

T I P S R 4 A T AR R T I T, T T DA 8 Rt I i S i — P e = A AR
28 UL W 8 LA AN [ P O R e o — o R ELRLE SN IR R, A D TP 4 DR U T = TR Dl T R s
10086 FIEERLIIA /N 50% HIUE, Bt 2 BrosiEE T DSL R4 Rl & & EEoR.
flowKey = [ip.src, ip.dst, tcp.sport, tep.dport, ip.proto]
totalSize = Counter(name=totalSize, width=32)
hhSize = Counter(name=hhSize, width=32)
hhSet = Bloomfilter(name=hhSet, type=membership, key=flowKey, hashNum=4, width=32)

statisticSize = Sketch(name=statisticSize, type=count_min_sketch, key=flowKey, hashNum=4, width=32)

incTotal = Counter_op(name=incTotal, action=totalSize.set(totalSize.get()+pkt.size), totalSize)

~N N L B W N~

incStatistic = Sketch op(name=incStatistic, action=statisticSize.set(pkt.size), statisticSize)

testHh = filter(statisticSize.get()/totalSize.get() > 0.5) >> Bloomfilter op(name=testHh, action=hhSet.\
insert(flowKey), hhSet)

9 incHh = filter(hhSet.test()) >> Counter op(name=incHh, action=hhSize.set(hhSize.get()+pkt.size), hhSize)
10 measurement = incTotal >> filter(pkt.sport==10086) >> incStatistic >> (testHh+incHh)

K2 5T DSL H M2 R & KRR
B2 R EIE A 2 10 AT AR AT DA IR AT e . X R IR B 1 OR R Z AR B4, A
HARE TR SRR BT T LSS BT 55, Sy 1R T7 ik R PR R L, ool b T KRR AR, ok
DAL 55 508 R A Dy B ) ) RELBR AL T RSP RO R TT 5.
32 BEEF
BEFE T DSL MR EERIR TR H AR 2 — R IR DSL 3 R P4 ACRS, DLSE i B 1% .
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1E P4 ISR 25 ¥ 7, header F parser #8372 [l 5 1Y, 7= B g B 7 5 B 00 57 2E Bk P4 ARG apply HLZ 48RS DL &
S Rif¥) table A1 action FIARHS. AT T Wil 3 B & Kgm i as, H T/ERAEWF.

a

measurelntent.py

Sketch_op
Bloomfilter op
Counter_op
Filter

n

measure.p4

AR

K3 SRS

(1) E 55, X 9 5 1 1) PV SO AT TAUAL B R by, i TRUAL PR 22 sV ERE A 2 RIS 5, T AE LA
3AAE: BEIEIERZEEM . header UL parser fXAS . FHf 45/ AKAD.

(2) ARG, X = EFAE B GABER BEATARAL, K+ J50E BRRAESR 0 N TR AR 5 i — A5 N R TR AE.
ShA BB RN R WA ARSI A% 20 A2 B P4 ARAE  table F action H9AXAD LL 22 apply Hxt B7 45 il 2 45

(3) W), 1T 25 & Rl 58 i) & 3B o AR, Az R AT DAFE S el E4RAT I P4 A(HE,

B, BRI E S IET 4K apply. table. action ASCHIARAD. AH LU AL Ge g B 238 H VL AT . 1BV 40
M SOE BT — R A I ARD AR B B ARAGIRAE, R SO 1Y) R PR g P 28 A% 0 3500 20 2 18 P il B Vit AT AU AR
B, F2 TR AL 2 45, A 2R U e il GOEE R A i AR AR,

A 5E X DSL U H e fE — AT AR ED LA measurement A3k — R & A E AR DL K E 2
[R5 T DSL 1) 0 2% it I e i B AR 45 o ] 4(a) P (Rl SAEE R 1T 20

|measurement = incTotal >> filter(pkt.sport==10086) >> incStatistic >> (testHh + incHh) | > >>

e [ filter | Bloomfilter_op
oulnlter:[op T >> | con: value>0.5 | name: testHh
na;z;;)::c* *(;ta action: ***
- obj: hhSet
@ S>> obj: totalSize AST2 d
>> +

filter
filter con: sport==10086 .
con: sport==10086
Sketch_op [ filter | Counter_op
+ ame: incStatistic] | NULL | [ con: hhSet.test() | name: incHh

action: *** action: ***
obj: statisticSize obj: hhSize

@ @ AST1 AST3

(a) T GAETER (b) #4015 R BB E R
K4 EREEERIEER
i [ BN TEVE R, IR BRSO 8 R AL A A 108 S, JPR LE— 2 70 SR e b e i, R
TR RO R B R, BB SAETER, IR VA O AR AT AL, X Te>> SR, B R EAT AR
HAE. K 4(a) TP BRG] DL — P 4L 09 1A 4(b) B
H T BB 10 P9 R U >> IR, b e T KRR DR e T A, R T o 0 A AR 5 P g, R A

>>
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PAF L TE B P FOERAE IR E . B 4(b) Bis, 3 BB ER AT IR F 7] LLZ& AST1 — AST2 — AST3 &
AST1 — AST3 — AST2 , JFIBEHAT T X B P4 XA apply e A (1732 #0477

P4 Hdf -1 ie i i FH )38 (table) 5 H € LHIBIME (action) X #E QAT 4E, ik, 2K BB G 1%
SN R table A action. XF T HHE &5 M EAE I action, TEMREMT 28 28 AR S5 N L A . 2T filter 5B, B H T
Az A FIWE A), ST AR Ve R B 1) B B ROE, # A i— > table. %R KA FRH name 23038 52, PUATHIBN
{E 1 action Z448 €, % T filter BB M2 F W@ WA RRME AR L, IR AT S 1 B FEIES e DL R Sk R
HIAZ AR SR A= i table A1 action FIFCAY.

PA_EPIAS B2 A B T TR AE SR AR BT Kbt B2 ) table A1 action, K5 FL2H & AT LA B RE K apply HARAD.

4 MERESHRANEE

P00 2% 3t 82 7 A1 G B 792 2 S D R0 2% R ) I BN BIIEAT IR N 2 BT AR A . A% G277 12508 6 A B S 4L Lk
AT AR DL R 45 2R, (B el T SRR PR i, X A7 72 A RE T4 Btk i i) S 45 2R ACSCE I W SR B AE 24
SEHHZ ARG DL, e T R 22 S S L BRI AT oA 2 it ok 77 56
41 FERE

W 2 S B 701 I B 7 vk AR B A 5 .

f
r;msuae%ﬁ%@aF

Comn ] miesmsm f— TRUERE | ottt
AN

I,

D
EZEES

AR %

ﬁﬁ#ﬁwwiﬁ%‘

5 MR A N E R K

T S, AR VI B W A 5 S P X 2% TSR, RSB AL I AR50 GORR R A T, AR I 2% R S K BT S5
SEC B TR R IS AL ARA, KT RS IO E N R B T I, AR A SRS, AT R g
TR I A, an SR I AR HTSE A R U, B ROk, AR I B A SR A AT 55 HERR R, IR S S T B
U5, DA CRAE I 2R AR AT 25 3RA5 58 20 B8 R, SRR 3 o 5, a7 I - RS, T S AR AR ) £ e R AT R —
FIEAERE AR B A5
42 NEZRHNSHEFR

FEN &R 25 B 80% &, Wl AE BLUR KGN, WERG (M S THE BEZW IR ZE. O T R HER 42T 2 100%, F5 %
BNHUER TR, 5 R IX— IR, BRI AR S5 (K B bR AR 20 80%.

9T VRAS 28 KR 1 HER 2R, AR SCRIN T BRI recall, WA (1) Fias. A BIZ2 Fa R A F 1 R4
B0 A TRECR Y LR, A ORI B AT R A B LR M A RS B d i W SR B PRl —
RURHT S AT e 2> I B A R AR, BRG4GB L aZ 48 N — 350 2 DA KR, A (2) Biow, Jd x Rl iy
R, vol FomiZ 5w MBI HE, oh TR PRI B AR G RAse I 28 (9 BT S 775 5, W — 2 A2 KA,
T 0 SRS 00 20 P T 28 P9 38 i, JUURT DA 2 A [ wol/eh | 2 1AV foe IMELA il 4 B KR SR AT A 1.

detectedNum

= 1
Femus detectedNum + missedNum @

o ML TR LT T4 45
THSSEANMI = in(2®, vol /th]), FoAb

(@)
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AT AARREIR, RN & BB B R G R R, N T — SRR AT A S IR AL, LT ga,
la, 57 MRIRALS i AR UER R AT S i TERZ WL s BRI, 58 LT ra, Ron AP HEBLR AT
e, B — R IS S, @ SRBGS el BT SR S 2, T L bt H AT 1 4 JR A 26 DL R BT
FAES B R EBEZE. 2 ga; < ra; I, REUESRZAIER] H bR, M 7 EXNZATE 55347 SR /1.

BHIR A FL I AR AE BN S AL L BRI AT 1, WERATSS i 1 gas < ray , BREE A lay, < ra; BISSHRAL AT S5 i
SITCTE 2 THES BRI, X Le TS BEUR LA S I # R (R 43 T, An SR FH A5 B R ) BEUR AN 2, RREAEA RS2
(AT R AT BC. O T HIRAT 55 R BEIE 40 I, SR T PIANES: BAT S M 54145, o BAT 55 RIBTEACH ML s |,
H—MEE W) ga; T la,, ¥IRTF ra;, T AL 5 &8 05 B BE VR AT 55, BT 1 ga; A la,, 35/NF ra; . ¥ EATS
HR I — 58 R IR AT L AR 55 12 55 AN 2 B B PR & AT 55 I HAERR 2R, 21 RE 3 38 5 75 AR5 iUk 2. 31 gk AT SR 4 Iid
IR BB E, AT DA T — A A I AR, I 2 AR, (AT 55 O B v A R v T B MR R

B LR IR S R

N BT EAT S tasks ;
b M EEAR I VRIS .

LB EER M GEHE R, IAEANES switches ;

2. for task € tasks

3. total <0, missed <0,

4 for s € switches

5 total — total +ZTHAL s H IF] AL

6. missed — missed ARIHE AT (2) THEAHML s HF rask T I RFAEL;
7 5 task TEZAEHAL L 1R AN R I A7 2] task.la,, ;

8 R total R missed V157 task F1 4R HEMZILATE task.ga ;

9

.for s € switches

10. rich <[], poor <[J;

11. for rask € s.tasks

12. FRHE task (14 3 HERA R A0 R SR AERR AT 55K 5 B rich A1 poor
13. if poor + @

14. totalRich <0, totalPoor «<—0;

15. for task € poor

16. THREAZAR S5 3 I T B8 A num

17. totalPoor < totalPoor + num ;

18. if rotalPoor < ZZHL s F# FI 23 18) K/

19. 8 4% FH 25 [RDKs SRR 2 BT 45 95 45555

20. continue;

21. for task € rich

22. THEAZAT 500 I T B3R AN B

23. totalRich < totalRich + num ;

24. if totalPoor < totalRich

25. ¥ totalRich W) BHIRSF B4 P 1 55 4555, FFRE R0 A% BHURIA3E % HY 23 )
26. else

27. for rask € poor
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28. T EAZAT S B TH B0 N B num
29. LR 1ZAT 45 totalRich x (num/total Poor) BUE I B,

TER M B F AN AOT R P, 2 B IO A B IR A, XA KN R R K. |
FEARE T BRI T SREA FAEL WA Y1, {F5AL S/ UGRAZ T E08 MU & 8 N totalCounter X ¢% + 4,
T & A S5 VOB TR T B B & ¥ 58 N totalCounter x p% + 2% (x NIEARIREL, ¢ A p AT DRI AE 55 130 1
H). B EARE BRI, & AT 55 TS B R 23 R I, T 55 4T 55 AR AR I B R U AR AR,

WA Lo ir, A SO T 50k 1 B IR & SR, B, SIS EAR R BN BT H s it H
B O, FETH BN AT 45 10 4 e 28 LU RTE R & 22 el B 10 R il 2. S8R5, R4 & 38l HARIBAT 55 10 4
JRHERA AN SR UE I R AR B AT 5 AR S AT B AT S5 AR G, FARIE BHR AT A BC IR R/NIG 243 3 FBHLHEAT BEUR 4 .
43 HHHBEEFR

B L B 7 22 FR A I B S AR WA TR %A 45 T AT (100 T 50 W 905 Sl AR 6 7 1) i 4883847 JaE ) -
Guit. BAMMESF BIVIAE TSR BEIR G, 75 ZEARYE I 46 K il & 1 S 30T 35 40 TR v 408 B0, JEAR R A5 M 2% K
WIS B E TR 9 MT 5 3T S8 e B (0 S = 9 % AT 55 MR A, i i i R 4 5 2 A 1
U FR T 2% DK IR 8%, e o ik 6 i AT [ 9, A D A 7 e O R A 22 PR e o e 7 v B AR T AAS 2
BRI R B E TR

Wik 6 Fr7w, taskl BRI X s+ (X Fon TP AL) Wi IBTA U, WIAE 70 TR AT HEES BER, task2 ZEAGI Y # *
WA T KU, Y160 Fl— AN R, B 6 H A (O B bR id R AT AR B IS DU TP AU, Hoh task] W5 XO *+
X1 s, 2 W00 315 A T 4% IR B e ik AT DA 31 X+ BT AR, M A — U 5E B T B0, task2
M. N T EERIER A ZnaW, FEFSNEGMIET S, EAR R4 N AR TREN, X NIRRT
MEM AT DL — B A — R A EN. X T taskl KL, BT FTEREHZLIE S1. S2. S4. S5, FbA taskl
AN T EEE EIR BE AT DR B AT R AN AL, AT BASK E —ANAS L, R R E R 88 3 B LR AT
55 B R R

Kok

A OO
XO** Xk g
foi]

Ko s pInteE T %=

FESRASHT I TR T7 58 , 2% 551 MR8 5 (0 T B 7 RO B EAT U 8, DL RAE T — REI5AHh, B/ME
55 RE DR AT B e I B A .

TS FOBTC B SRR A O AR A NI B A 55 AR BT A AS AL B O SRRy — AN B 1 TP
T B 21 XS, DRMAEA R U0 1) 7 A AT RASRAS T s SR ISR B I 2% Hh BRI, JF 8 T — RIS &
THECES. T B 0 FTC B I X BB ORR, RIVAS SR B AIRLE R HEAT R 3« X /NRUEAT & I SR bkl
ras i TR 2 W8S, &SR —Se vt B, [RI i 70 A& B 2 DAHT B B U 0 C 7 58 9 R i

R 73 B A 20 2 0 55 4 55 R B RO B ARA R HE — 25 088, LU A€ & 75 A7 A2 SE AR L R, 181 7 Fos T 181 6
i task 1 FEZE I —REIE UG TS RO GETHIG DL AR B TH B B BT 6. 0 b — R B i BCRAC O n, BT
HAS BRI m . B 7(a) J&78 T n<m < 2n HA n DRI OL, 4% I8 0T Eas 1 M IE AR BN 324
R 73 5 — S BEAUCKR (049 5, R D9 00 T vl 20 B 5 e 2 TG — S8 0 00 BRI XA I AR T DA B T SR A 5 R
2xX1+(n-X1) =m, H X1 AERIELRR ISR, B 7(b) R T m =20 HA n DMRECURTITE L, Bl
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A LAy B A BB, B 7(c) F&R T m > 2n HAT n AN BRI B DL, WU S K B HEAT 32— 28 1R 7
B 7(d) JEos T n<m < 2n AL n DB IS O, & X1 o IR R, HE Y TRERN R, Bk

X01#  X10%* X1+

X001

(c) m>2n (d) n<m<2n
K7 R EEosp
B IR K B AR 55 T B — Lo N B AR BN R EAT & 9, 845 5 AR 55 ROt 23 B, 3 17 UL S HT

PIA LSRR NSRRI N B L, XA DL & IR L SE s (. P 8(c) R 1 Dl 26 T i # R KR 1
Db, X DL ST Bt A, B H AR BT HAR Y sl w5 IR A S BEAT ISR A I A, & R AR R AR T 2 LS

ZARS IR, HARE & IR T W RO AL
P 3

X1k X0k X1k

X00x XO01*
(a) LT RREN /N (b) DL RN RIS AN

THEEE: 352 @
_

Kowsksk

X1 X X1 e
X00%* X015 . .
(c) JL2R T B AR

K8 AIfRIExRs
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23 LA, TR TG B SR S 2.

BOE 2 MR T B A,

BN BT RAESS RS tasks;
Bt MEIAACH AR B E T R,

1. for rask € tasks

2. HRAE VB (M G5 LD 2 B0 AT 55 (1) AR

3. rich <[], poor —[];

4. for task € tasks

5. = task.ga >ra, W4 task FEN rich , SNAEN poor ;

6. if poor=0

7. 1R, A B30k AR T B AR I L

8. for task € poor

9. hh—[1, nl «0; 3] rask FLEM T 51, KFAEN b, DRECEL N 1 ;
10 OBf rask Bt B EBORIC N m; X hh FORI HER BN HEFF

11. total «— m—nl, total LTS EERNEG X1 <0, X1 1ERFF RIS
12. HI 72 2x X1 + (hh.size() - X 1) = total , 15 X1 f1H;

13. if X1<0

14. K hh AT XA KA, FEAE T Es

15. else

16. K hh T R RIS, RET X LA RREAT 2 R4

17. # LA ERBC B AL B task 15

18. for task € rich

19. siblingNodes «[1; ¥ JJjifi 80, ¥4 AR 15 15 LA [nodel, node2] FE:RAFN siblingNodes ;
20. H1Z task £ — RSP THEEREBEL N n2, FTHEER BRI Y n3

21. #4 siblingNodes T2 H8T7 i (B AN 1 /N B R FEFE

22. diff «<—n2-n3;

23. while diff >0

24. B siblingNodes W /N ST A T, FERZ T N siblingNodes FREY
25. diff —diff —1;
26. FOF AR, FEPUATER 19 AT FIEE 21 47 4R,

27. KLl BRI B AL R B task

5 SKERIFAE

SR IE AR ST HH 110 75 PR IR 1 ) ) 4 0 43 A1 Qi B VR A R M R T AT, AR R BRI = IR B A
R B R BRI TEAT 20 M7, 5% X 2% i o A I P RE AT PR A1t 3 P IR Bl Ay ) 4% i o 0 A Qi
JiVESES, Wk T W E SCE 9 FioR .

51 BEENESHSREN

BEENE S ORI AR 3 A BERI . B IRECR LS R ) S R R T R R R
BT REERA IR 2 R AR 75K, R B IREh RN i I T R A 5 208 75 RE T A6 A P B4, MR AT 55 10
8T A MR 1R 28 T PR R T [ A i 75 1 £ BEL A (1) P 5 Ak A SE B O 2 e s . AR B 36 4 For.
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10.0.3.1-10.0.3.n

10.0.4.1-10.0.4.m
K9 seidhdh

R4 REREHINE R

WE bR REEIEITH A BPAA IS AT 4L BE PRI ] (ms)
Heavy hitter 10 164+72+235=471 18-32
Flow size 18 144+32+101=277 15-69
Top-k flow 8 152+62+162=376 17-52
Path change 8 166+64+284=514 19-57
Flow cardinality 13 140+18+62=220 13-22
Path latency 9 104+30+72=206 13-23
SuperSpread 14 142+54+117=313 15-31

BRI 0T & PA R I 75 R, AR 8-18 17 & B JFE BV B A ks #f s - . RIS S
AN R R TR, P RT RURTR D B N S 3ot Il 8 75 SR i) 2208, A4 I e 00 3 R DR 0 R R R R I 7.

IR S A S 10 47 2% DU Il i 2 R B, R RB AR R AR I 471 4T P4 AUTE, Hh s 164 47
header LA J% parser {5 72 47 table SRS LA K 235 47 action AURY, AEAE AT M FE S #ebl b IERRISAT. XA K HIPEAR T
AT 55 STt B APk, k> T R RS AR, dEmifem 1 & A 5% I St 3428

VRIS ) TR P G 1R 28 R AR St GO EVE R X FLgE AT 3 A A Ak, DR G R B B R (I TR,
RO H AT B A BRI TR) 24 69 ms, (K 22 $0 2 3 1 10 7% 13RI (R #57E 20-30 ms 2 (8], PR X T H¢ 4 i (]
KT EAT 45 R UL, % PRI ) 2 B 2 AL
52 MEREMEFHEMETEN

AT P RGBS  FF R BAT AR 55 B X P AR b0t 0 28 U7 AT Gl i VAT VAT, D28 il
2 TR R T I B EE v A 2 2 T IR AR B, FE R BAT AT 25 B W 3 7 T DA R AT AT S5 3. e, TR
THANTCE B2 TCAM FIR M, Bk D3R /E v TCAM BRI s LT br.

(1) PR R It ) 2 3ok 2

T S, TEAS AL B B AN [ 6 2% A I 0 IR 4% DI U 8 R B R AT VP . Dl T DA S AL 2 B R A [ 1 OO,
ARG A B T B SRR A 25 504 75, 100, ZJ5 B R KGRI EARSS, HH A SCHR i 23 A 200 &
MIZHIN BN 2, ¢ BN 10%, p BN 5%, HIEHERZ N 80%, 45 U1 10 s,

HHIE 10 77 LUE H, 5 G LA 100 M EES rE0L T, RFFE 3 YOk At vT BLIE 2 80% LA b 1 #EHf
ARG R 25 NMTHEES BT, MFRE 6 JOA A RIS E 80% LA ERIHERZE. HEZHNRF
25 ASTHEER A 0K I 3 S R 46 B 5 rRol 2 B YR AR R O, 8 o A U U AR AT S i 2 T BAE
100 AMHELES, BRI AT Dlodid #5220 ik AR5 B HE A i = 45 L.

SN A TP AR SCHE H (1 190 48 7 12 A1 20 &7 3%, 18 DREAMUSHLI{E 2% . DREAM R 814 U5
A3 BC 77 2R 2 B B R, BRI HERA . AR LT DREAM, 7S SCHE 1 0 90 4% 37 5 29 A 20 B LAk 78 95 9520 B
AITH A B R B3 A, il 11 pos, i LR & A A UAA A FECE R vHECEs, PIF T RIS B
SRR AT IR AR S, KIAE BRI 2 RIS OL T, TR Ah VRS RRAE D i AR BN 18 B A B A 22, (HFE BRI
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ARTEOUT, AR I BT T DREAM, IROA'E RENS 5 A 2o J3 o I B B, 00 B8 55 e % BE DR 1t i 2130
EEYi R

110 110
100 - 100 ¢
90 | 90 F
80 80 F
X 70r S 70t
Mo60 Mo60F
£ sop £ sof
m# 40 g 40
2 3L —e— Switch (25 counters) = 30t —— A3 (25 counters)
20+ —e— Switch (50 counters) 20+ —e— DREAM (25 counters)
10k —a— Switch (75 counters) 1ok —a— A3 (100 counters)
ol —v— Switch (100 counters) ol —v- DREAM (100 counters)
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
AR EL BRI
10 ASFIBEET PEAT 55 I AR EL BT PIALE] T AT 55 AR T
Q) HRPITHESHE

R PAT TSR AT B S e AL HITE =50 AT 25 T RSS2 B8 77, I8 R % S e H 0 &t Lok v
FIRRI 7 0 FIHTEE. N TV — 4845, 6 & S BT T B 2 EZ FR 1 1000 A, H¥ A S 19 A
KMERISEN BN 2, g BN 5%, p BN 5%, HIEBHERFIERA 80%, THE AT 5515 B A2 e RS I 0T 250 2
R, Wk 5 Fis.

K5 AFERNNEAT S5 HCE T PR G 500 2 HE R R xS L

MEAES M AT IR AR 2 (%) DREAMIF) I S HEH 2 (%)
10 99.8 99.6
20 98.3 97.6
30 95.4 94
40 93.3 90.5
50 89.6 87.6
60 85.3 85.9
70 80.8 83.5
80 75.6 81.7
90 65.1 72.5
100 53 63.8

TEIE B 500 B AER 2 80% LA I ARSI R, AR SCHR Hh 1) 009 46 3k i 43 A 2l 2t 77 2 B 22 ] T B BAUAT 240 70 AN
BAE%, T DREAM AT LRI 444729 80 AN EAE %5, iX K B DREAM 7F & 11 3 W 48 3R 85 vh (7R 2 B AT
AR SCHEH I 7. SR, MIATAT 55 B I, S35 B A K 2R T DREAM. IX R IR I R HATAT 55 5 1 1 I
N, ASSCHE S 0 X 28 e A S 7 9 i B 78 43 M R P R U, SRS R 1 I A5 . B4R DREAM 7£ A 4
FPAT 5 B 5 22 WG 0 LA P34, (e v R T I o5 << 5 A8 [ 1), RV B — o 221, RSB A it i S SR
K, BEARLTT s B8/, T DREAM JGyZ2A6 S0 Fhoif 5, DR At b 1 i it . AR SO H 1 190 28 9 A =
7 G A AT ORI B SR AR, M SE AR T DREAM JT T I ) 1] 1.

6 & 1t

AT T — b s X B 190 226 it 2 A QB T v s i B B SN B R 4 B, et T R
JEUE B R BRI 3K, M T R G A K 5 B SRR e B T RAT 1 P4 ARG, AR B B 3 58 R AT 55

© PEBEERKCEIFR  htps/www. jos. org. cn



RFE F: TRIESH NS R A XN E 5% 745

(K3 P82Er, DMt Rl A 55 P B SR B B ) T R A 1 RO Uk T SR LA, R 22 & S L B0 LA A G 7
PR S8 R — NI EAE S5, BLK I B0 B 3 T S L BB & 3 o 5v DL KT J e i B ARV, e SE 78 7 3t R ]
AZ ML BRI T B2 HI BB A . S SRR W A ST v ) 55 PRI K 8l 1 ) % 9 B A s B D7 v T L i+ L
AT AR AR BREOE AT AT AT ) P4 AR, AR AR 1 BT VE SEBL B A, S0 1 MBS B8 M RGR . AT A
PRIE AT AR O B 25 2R, SR RE TS 0 A IR BRI, S VR IR AT BE 2 AR AE 55, JF He ik © DREAM HLI ok
A0 B R B SR ) AL

References:

[1] Dai M, Cheng G, Zhou YY. Survey on measurement methods in software-defined networking. Ruan Jian Xue Bao/Journal of Software,
2019, 30(6): 1853—1874 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5832.htm [doi: 10.13328/j.cnki.jos.005832]

[2] Hu ZG, Tian CQ, Du L, Guan XQ, Cao F. Current research and future perspective on IP network performance measurement. Ruan Jian
Xue Bao/Journal of Software, 2017, 28(1): 105-134 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5127.htm [doi:
10.13328/j.cnki.jos.005127]

[3] Yu ML, Jose L, Miao R. Software defined traffic measurement with OpenSketch. In: Proc. of the 10th USENIX Conf. on Networked
Systems Design and Implementation. Lombard: USENIX Association, 2013. 29-42. [doi: 10.5555/2482626.2482631]

[4] Bosshart P, Daly D, Gibb G, Izzard M, McKeown N, Rexford J, Schlesinger C, Talayco D, Vahdat A, Varghese G, Walker D. P4:
Programming protocol-independent packet processors. ACM SIGCOMM Computer Communication Review, 2014, 44(3): 87-95. [doi:
10.1145/2656877.2656890]

[5] Qiu K, Yuan J, Zhao J, Wang X, Secci S, Fu XM. FastRule: Efficient flow entry updates for TCAM-based OpenFlow switches. IEEE
Journal on Selected Areas in Communications, 2019, 37(3): 484-498. [doi: 10.1109/JSAC.2019.2894235]

[6] Laffranchini P, Rodrigues L, Canini M, Krishnamurthy B. Measurements as first-class artifacts. In: Proc. of the 2009 IEEE Conf. on
Computer Communications. Paris: IEEE, 2019. 415-423. [doi: 10.1109/INFOCOM.2019.8737383]

[7] LiFL, Fan GY, Wang XW, Liu SC, Xie K, Sun Q. State-of-the-art survey of intent-based networking. Ruan Jian Xue Bao/Journal of
Software, 2020, 31(8): 2574-2587 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/6088.htm [doi: 10.13328/j.cnki.
j0s.006088]

[8] PangL, Yang CG, Chen DY, Song YB, Guizani M. A survey on intent-driven networks. IEEE Access, 2020, 8: 22862-22873. [doi: 10.
1109/ACCESS.2020.2969208]

[9] Kiran M, Pouyoul E, Mercian A, Tierney B, Guok C, Monga 1. Enabling intent to configure scientific networks for high performance
demands. Future Generation Computer Systems, 2018, 79: 205-214. [doi: 10.1016/j.future.2017.04.020]

[10]  Scheid EJ, Machado CC, Franco MF, Dos Santos RL, Pfitscher RP, Schaeffer-Filho AE, Granville LZ. INSpIRE: Integrated NFV-based
intent refinement environment. In: Proc. of the 2017 IFIP/IEEE Symp. on Integrated Network and Service Management. Lisbon: IEEE,
2017. 186—194. [doi: 10.23919/INM.2017.7987279]

[11] Tian BC, Zhang XY, Zhai EN, Liu HH, Ye QB, Wang CS, Wu X, Ji ZM, Sang YH, Zhang M, Yu D, Tian C, Zheng HT, Zhao BY. Safely
and automatically updating in-network ACL configurations with intent language. In: Proc. of the 2019 ACM Special Interest Group on
Data Communication. Beijing: ACM, 2019. 214-226. [doi: 10.1145/3341302.3342088]

[12]  Stoenescu R, Popovici M, Negreanu L, Raiciu C. SymNet: Scalable symbolic execution for modern networks. In: Proc. of the 2016 ACM
SIGCOMM Conf. Florianopolis: ACM, 2016. 314-327. [doi: 10.1145/2934872.2934881]

[13] Kang JM, Lee J, Nagendra V, Banerjee S. LMS: Label management service for intent-driven cloud management. In: Proc. of the 2017
IFIP/IEEE Symp. on Integrated Network and Service Management. Lisbon: IEEE, 2017. 177-185. [doi: 10.23919/INM.2017.7987278]

[14] Huang Q, Jin X, Lee PPC, Li RH, Tang L, Chen YC, Zhang G. SketchVisor: Robust network measurement for software packet
processing. In: Proc. of the 2017 Conf. of the ACM Special Interest Group on Data Communication. Los Angeles: ACM, 2017. 113-126.
[doi: 10.1145/3098822.3098831]

[15] Huang Q, Lee PPC, Bao YG. SketchLearn: Relieving user burdens in approximate measurement with automated statistical inference. In:
Proc. of the 2018 Conf. of the ACM Special Interest Group on Data Communication. Budapest: ACM, 2018. 576-590. [doi: 10.1145/
3230543.3230559]

[16] Yang T, Jiang J, Liu P, Huang Q, Gong JZ, Zhou Y, Miao R, Li XM, Uhlig S. Elastic Sketch: Adaptive and fast network-wide
measurements. In: Proc. of the 2018 Conf. of the ACM Special Interest Group on Data Communication. Budapest: ACM, 2018. 561-575.
[doi: 10.1145/3230543.3230544]

[17] Gupta A, Harrison R, Canini M, Feamster N, Rexford J, Willinger W. Sonata: Query-driven streaming network telemetry. In: Proc. of the

© TEBREEEEIEDT  htp/ www. jos. org. cn


http://www.jos.org.cn/1000-9825/5832.htm
http://www.jos.org.cn/1000-9825/5832.htm
http://www.jos.org.cn/1000-9825/5832.htm
https://doi.org/10.13328/j.cnki.jos.005832
http://www.jos.org.cn/1000-9825/5127.htm
http://www.jos.org.cn/1000-9825/5127.htm
http://www.jos.org.cn/1000-9825/5127.htm
https://doi.org/10.13328/j.cnki.jos.005127
https://doi.org/10.5555/2482626.2482631
https://doi.org/10.1145/2656877.2656890
https://doi.org/10.1109/JSAC.2019.2894235
https://doi.org/10.1109/INFOCOM.2019.8737383
http://www.jos.org.cn/1000-9825/6088.htm
http://www.jos.org.cn/1000-9825/6088.htm
http://www.jos.org.cn/1000-9825/6088.htm
https://doi.org/10.13328/j.cnki.jos.006088
https://doi.org/10.13328/j.cnki.jos.006088
https://doi.org/10.1109/ACCESS.2020.2969208
https://doi.org/10.1109/ACCESS.2020.2969208
https://doi.org/10.1016/j.future.2017.04.020
https://doi.org/10.23919/INM.2017.7987279
https://doi.org/10.1145/3341302.3342088
https://doi.org/10.1145/2934872.2934881
https://doi.org/10.23919/INM.2017.7987278
https://doi.org/10.1145/3098822.3098831
https://doi.org/10.1145/3230543.3230559
https://doi.org/10.1145/3230543.3230559
https://doi.org/10.1145/3230543.3230544

746 HAFFIR 2025 55 36 A% 2

2018 Conf. of the ACM Special Interest Group on Data Communication. Budapest: ACM, 2018. 357-371. [doi: 10.1145/3230543.
3230555]

[18] Moshref M, Yu ML, Govindan R, Vahdat A. DREAM: Dynamic resource allocation for software-defined measurement. In: Proc. of the
2014 ACM Conf. on SIGCOMM. Chicago: ACM, 2014. 419-430. [doi: 10.1145/2619239.2626291]

[19] Moshref M, Yu ML, Govindan R, Vahdat A. SCREAM: Sketch resource allocation for software-defined measurement. In: Proc. of the
11th ACM Conf. on Emerging Networking Experiments and Technologies. Heidelberg: ACM, 2015. 14. [doi: 10.1145/2716281.2836099]

[20] Wang WT, Yang YJ, Wang E. A distributed hierarchical heavy hitter detection method in software-defined networking. IEEE Access,
2019, 7: 55367-55381. [doi: 10.1109/ACCESS.2019.2905526]

MR 3055 30K :

[1] $%, B, F AR . A g SO 2% il & 7 VERE 78 3 AF 343, 2019, 30(6): 1853-1874. hitp://www.jos.org.cn/1000-9825/5832.htm
[doi: 10.13328/j.cnki.jos.005832]

[2] #HRE, HAR, fhae, JCmed, k. IP W2 PR Re & 0 S BUIR AN . 31441, 2017, 28(1): 105-134. hitp://www.jos.org.cn/1000-
9825/5127.htm [doi: 10.13328/j.cnki.jos.005127]

[7] ZEt&3E, a3, F2H, XU, b, PhB. & T 2% B A 4R 70 253K . J01F 23R, 2020, 31(8): 2574-2587. http://www.jos.org.cn/
1000-9825/6088.htm [doi: 10.13328/j.cnki.jos.006088]

JEEE(1997—), B, WitA:, 32 BT 7 A N R
A ReIE Y.

SKFE(1999—), L, Wit A:, T U
KA ReIE e, N ACH B,

EXF1968—), T, L, #IR, AW,
CCF &+, FEHT RGN AR RELIKN, =it5,
P 265 2% | 2 4.

FRE(1986—), 55, L, mIHR, 142 S0,
CCF b4 51, EZEWF T U A I 45 B e B 4,
T ARE B,

© TEBREEGESIEIFEFDT htp/ www. jos. org. cn


https://doi.org/10.1145/3230543.3230555
https://doi.org/10.1145/3230543.3230555
https://doi.org/10.1145/2619239.2626291
https://doi.org/10.1145/2716281.2836099
https://doi.org/10.1109/ACCESS.2019.2905526
http://www.jos.org.cn/1000-9825/5832.htm
http://www.jos.org.cn/1000-9825/5832.htm
http://www.jos.org.cn/1000-9825/5832.htm
https://doi.org/10.13328/j.cnki.jos.005832
http://www.jos.org.cn/1000-9825/5127.htm
http://www.jos.org.cn/1000-9825/5127.htm
http://www.jos.org.cn/1000-9825/5127.htm
https://doi.org/10.13328/j.cnki.jos.005127
https://doi.org/10.13328/j.cnki.jos.005127
https://doi.org/10.13328/j.cnki.jos.005127
http://www.jos.org.cn/1000-9825/6088.htm
http://www.jos.org.cn/1000-9825/6088.htm
http://www.jos.org.cn/1000-9825/6088.htm
http://www.jos.org.cn/1000-9825/6088.htm
https://doi.org/10.13328/j.cnki.jos.006088
https://doi.org/10.13328/j.cnki.jos.006088
https://doi.org/10.13328/j.cnki.jos.006088

	1 相关工作
	1.1 基于意图的网络
	1.2 可编程交换机的网络测量技术

	2 整体框架
	3 测量意图原语的设计与转译
	3.1 测量意图原语的设计
	3.2 意图转译

	4 网络流量分布式测量方法
	4.1 算法流程
	4.2 测量资源动态分配方案
	4.3 计数器配置方案

	5 实验评估
	5.1 意图语言效果评价
	5.2 网络流量测量方法性能评价

	6 结　论
	参考文献

