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Abstract: In the context of VEPC, a method of virtualized network function (VNF) deployment via an improved
Q-learning algorithm was proposed to solve the problem that the existing methods cannot achieve the optimization of
time delay and revenue of VNF deployment simultaneously. To get the optimal deployment policy in both space dimen-
sion and time dimension, a Markov decision process model of VEPC service function chain deployment on the basis of
the traditional 0-1 programming model was established and a solution with an improved Q-learning algorithm was pro-
posed. The method had taken full consideration of both virtual network embedding in space dimension and orchestration
of VNF life cycle in time dimension, and thus, the multi-objective optimization of revenue and delay could be attained.
Simulation shows that the method can reduce network delay while increasing the revenue and the ratio of request accep-
tance compared with other deployment methods.
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max Qyy (8,,1,4,,,) — Oy (s,,a,)] (11)

&1 FT BP-Q 2N VNF B &L

BN WRSTHE LT RAE R EREMEEE G
VNF (124

W RSSEE R E T R

1) AR AR AL B 2R ] R g SO FOIR S 2
]S« AT A i) A PR WA RE R P

2) MRAEMRSSHE LW RAEE, 4145 VNF 13212)
REBE I P LI @, 5

3) MR LIR @ MR HLEFE KK 77, 5

4) ¥t Q-learning 2% X K ¥ ¢, » R 22 SLVFIH
e, wmN¥ Y Max_t

5) WIAa AL e I 45 BUTE ) B MR A LR &
dataset, K> Max _step ;

6) AL 0-1 BRI,

7) A4 0-1 ML) AL BV INIBC 25 B R (s, )

8) W =0, FEHLWIELIRGS s,

9) while( |Q,y(s,,a,)-0Q'(s,,a) = € && t<
Max _t);

10) for s, M a, 5

11) step = 0;

12) 50, (s,,a,) 5

13) while (step != Max _step // s,is not ter-
minal);

14) BFER {s,,a,,04 (s,,a,)} IMAFEALE dataset

15) PATENME o, SRAFEI ISR r(s,,a,) > HEAN
K& 843

16) step =step+1;

17)if rand <1—-¢€;

*
18) a zargmleQNN(sl-%—l’al+l);

19) 8=r(s,,a,)+Ow(s,.,a,,)—Ow(s,,a);

20) else

21) 44 7, BEBLIEICEHTENIE o

22) O(s,,a) =0\ (s,,a)+ad , HH dataset;
23) end if

24) if dataset A7fifi 4] Ol

25) BP e M2 T hailll 2k, BOBBUE IR &= W
26) end if

27) end while

28) =1+, EH¥AWT a,:

29) end for

30) end while

31) M4 O (s,a) VRS54 B J7 % P 14T
Ff A g
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