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Orchestration mechanism for VNF hardware acceleration
resources in SDN/NFV architecture
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Abstract: The hardware acceleration mechanism for VNF (virtual network function) is recently a hot research topic in
SDN/NFV architecture because of the low processing performance of VNF. Once hardware acceleration resources have
been plugged into the network, how to optimally mange and orchestrate these resources under service requirements re-
mains a question to be solved. Firstly, a unified management architecture based on separated control for hardware accel-
eration resources was proposed. Then, traditional network topology together with hardware acceleration resources were
modeled into a unified network model and then the hardware acceleration resource orchestration problem was transferred
into a multi-objective linear programming problem. Finally, a hardware-accelerator-card-prior’ heuristic algorithm was
designed. Experimental results show that compared with existing methods, the proposed orchestration mechanism can ef-
ficiently manage hardware acceleration resources and reduce the processing latency by 30%.
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U5 BT T BT R R T ) B A A RN G HERL A
PANR A S = = N N A AV S 2 7 Wi i
HRE TR ds,  DLSHIN il 2% Dy R ) s i &
Bo HARHL, ASCHOE S ARELLR 3 N5

1) 048 2 00T, 38 I AT 2 A s % 5
FEINVEIT AR G R PE T M, R T I 4% 5
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Hgsit#, Hwk, BT VNF RIS SDN # k&
IR AAE A HALI AR B, W5 Bl

SEHURREAE DR PR, AN JE T VNF Bt
2 ) PR R o R VA B ) BT I % R T
SDN #5445 5 H G A 1R S R 1t o i b 4R 25 5 30
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4.1 [EI@S T

M a4k VDOP-HA [, 451515 5644 VDOP-HA
PRI HEAT R4k, B0 19X % 0 15 1 5 A i A M 55
oK

B 2 R4 R o S e 25 T K o Pl
TAESAEIBAT I )R AN AL AT B 5 5K 00 % A
Fhrh 2t A R AR 22 T 1) A R RT 58 50
AT KM, BRI, AR I R SO ) P
DASCR A AE R AN A A T SRR

FEIE 1 VDOP-HA [r] i NP-f ] il

MERR AN A IEARK 8 (Hamiltonian cycle
problem) & NP-ft [ '), B} T4 1) & G=(V, E),
W R AR AR S A A IR
HIRE . XHTE G=(V, E)iY) VDOP-HA i, H—A
A8 T £ 22 T I T Py 1 240 380 s B AR 5 1) R,
Kl 4 s

A

v, K

[

Y
=
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- Vv
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Q

1) BEANTT S v B NFV RS 8 AHE, BRI Tv
SES, vEV, WH h(s,v)=1.

2) BEATHEE f AT BT HAAAE T RA e,
I B 5 KA h(H AR .

3) FEAIRSEETT T IR R C=c(f)»
IR R B He=h(f)o

4) P IET R T={v,, v, (fifo " f3), Bls, tEV,
fi€F 1<i<n}, HH n=1.

BEINE, Wi G A7 A6 MG 35538 % , W) VDOP-HA
I 50 (1) 5 49 A7 A B F S A, HLAZE s A B Ay I 2 it
W, B, SANThae s mEE TN A RS
Wy JRZ K. R, VDOP-HA i 8t /& NP-
M 7] 2

VDOP-HA i il & NP-fk: ) i85, sk PLAE 2 15k
I 1) P SR HH ) 358 1 S D o BOAT h B30 A Ik T
Ji R B SR HA (0 02 T R BT 2 30 4 1 T 25 4
MEZHUEREMNERERSH, AT
VDOP-HA ] i, i i SKAF H D gl & 1 ik 5%
B2 JE B B Th A IR A BE 3P AR W S & A P
BRI S 5. Wk, EBVE TR L,
KB SR AR VNFE 26 055 5 U5 ) e S5
ZHLL S () B S RIS TS R WU &
B A 0 R IR T RE (fi € {Fs, Fi}) HIEBE 55 %
i 7
42 EX\it

T BN PR IR e A 2 B 1) mT g
FRA AN R (I ThEE, 2) AT AT B A
FBR IR DI HE X IX 2 Fh D) BE R WS S W ek G °F o

1) 25 2% PRUBE A I I, 5 B B S 2 il
A T3 11 Ty R DA 5 e S 2 A V7 A A i % U
P T 20 A 20 2ok Al 24 T 3k Ak i 11 Ack 3% A L 3
TR AR B R ZR T L B A, B,
AR ) B WIS A T B YRR AT Ak B T g s AR
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2) 4Ty RERE AT AR 4 A AN e 3 A S
PR AR RN, 56K D B L A8 bl g
®o REZRMT: W, MRS IR BEU5
AR K, BT R R H I v
VRO, Bom, g RAH EEAS AL A 1) N ide
MIRTEVEE mr e B, g TR BT HA LI R Tov%
AR Ty REAL B 7 R B v RO 2T

FET LA B, A Bt 7k - ROUE R A
&3\ (HCPD, HA card-prior deployment) %%, Wi
1R TR DhhesE - ASE 5 AN Thig, Th
A8 f;€ Fu A0 ROANERIE 3 A4S, 10 B 1 ri i
W f;€ Fy— IR DIRe WU 7oK, B,
AIOLSEH R DIRE £ € Fs MBI IR T K . SEMMAEA
BERIE: 156, KRUHRRE RS R EBTIRE f,€ Fs 1)
IR T eI RS AL E, 2T 2RSS A S8l e 2L
SKIN, R ER AT R IR 55 2 EA T AR A8, BB, AR
TR BB G IR RS A R B A E s AR
JG, WS B e — IR IR ST #5 21 H IR 1)
(B B84 feha, FRRIIRE € Fy IR TH B
S A A L AR T R S D R 2 SR A R R
g

®%1 HCPD Hik

1) NeEfEFs, NAUEFR, =1, j=1,
v_temp=vy, path =[]; // path Il3KIMEIME 1 EEAL

2)while i<Ns (f; € F5) /IS, € FslfhbHE
TR 2 IS5 A s - B YR

3) start node=v temp; //M start node JF4H
FRPF B 5 AL P v PR SR (1) S AP o ke

4)  deploy fs (start node, f, s);
PRSI IR AT PR IR 55 48 ¥ s

5) i=i+l,v_temp=(v|h(s,v)=1);

6)  Addroute(path, v temp}; /IR R MR
B path

7)  Delete(G, path);
I 25 LAORAIE A2 06 524 )

8) end while

9) Findroute (G, Vy temps Vi V_set);// I J5— A
25 4 B H I SN B AR, G S IER E
FH %

10) while j<Ny (f € Fp) /¥ f € Fyltifl
D) IR R 208 2 R RN PR DN 3 3 8 U

11)  start node = vy;

//deploy fs

1FF B W EL G

12)  deploy_fh (start_node, f, v); /#EH47
K ;MNP 3508 32 TR I [ 2 S 15 m v () i v

13) j=j+L

14) end while

Irf, deploy_fs PREUK IR 2R & start_node £
T [P RERE I AL D RE IR 75 K I IR 25 208 £, &G
g R v R £, WEHCHIT (Y ik 5545358 (b
ZINREIEARBE D, R RAT .

Function deploy_fs (start_node, f;, 5)

1) find nearest s, st. H=h(f) /3 &5
start_node 53T [R13 A& Ll e AU 0o 7 =K 1 -
P e B R 55 2%

2)ifexists /UWIRAELE, WA D) REML 22 k55
s R g R

3) x(fis)=1;

4)yelse /MURAAELE, WK D RERJLHE

5) find nearest s, x(f;,s)=1;

6)end if

XFT 2 st e b, &Ik ssa R
RE & — N Ihfe, WARH P FFE—4 M v B v, U
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