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Abstract: Network function virtualization simplifies the configuration and management of network services by mi-
grating network functions from dedicated hardware devices to software middleboxes running on commercial servers. Under
the environment of network function virtualization, the service function chain (SFC) composed of a series of ordered virtual
network functions is becoming a mainstream alternative to host network services. The SFC deployment problem is to allo-
cate the underlying physical network resources to the requirements of service function chains. It is challenging for infrastruc-
ture providers to obtain long-term high returns under limited resources. In this paper, we formally define the problem of
SFC deployment and propose a novel method named graph attention network and imitation learning (GAT-IL) based on
graph attention (GAT) network and imitation learning for SFC deployment. This method utilizes GAT to evaluate the poten-
tials of each physical server, provides expert demonstrations through the Monte Carlo tree search algorithm, applies imita-
tion learning to train the agent, and integrates the beam search strategy to optimize the solution space. Extensive experimen-
tal results show that the GAT-IL method proposed in this paper outperforms existing representative algorithms on perfor-
mance metrics of average revenue-to-cost ratio and acceptance rate.
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BN WP G= (V. E).SFC ] 2 4dE 4 dataSet

Wit s VIZRAF Y GAT-IL S 6

1. #lhafb GAT-ILAFEAY

2. WHILE NOT GAT-IL B EL DO

3. M dataSet R H A~ SFCHESLF R N R=
{R\.Ry. Ry}

4. FOR r=1TO H DO
5. WA AR ALY L
root(y:O,p:O,state: (G,R,))

6 nodeMap «— J,vnl «— 1

7 WHILE root:2% 115 £ DO

8. v «—root

9. WHILE 6>0 DO

10. WHILE vAEZ 1T 5

11. IF v5E4:9 J& DO

12. v ARAE(18)BE R fme L 19 44

13. ELSE

14. v B AW RUMA SR R o

15. BREAK

16. U< v, A< true

17. WHILE u JEZ¢ 1175 45 DO

18. FE a BB — MRS SR AT VNF

19. IF A L SR ZI PR DO

20. A < false

21. BREAK

22. u— WEHHf(na)

23. IF A==true DO

24, reward < R (11)i155

25. ELSE

26. reward < 0

27. WHILE v f£1£ DO

28. v.y<—v.y+reward, v.p < v.p+ 1, v< v.parent

29. I« (-1

30. snl «— arg max %

31. nodeMap.add (vnl, snl)

32. vnl «—vnl+1

33. root = childNode[ snl |

34. IF nodeMap.size == |F,‘ DO

35. i FH Dijkstra 315577 4 Ma] 5 B 6 fig 15

36. GAT-TL A B35 J5 58, I MCTS A28 B
FE IR M 28 AL 5400

37. SRR 6

38.  RETURN®

() TEL PR B - B B A 2R i Bl k47 (1 24K
LA FELR LR B B . 24 SFC iR Bkt K29
PP 2R S IR AT 17 280 0 FIEE ot T8 n VR M AELL By
Brivn A R AR R R BRI R R ik
PR A5, 38 0 S K A IR 5545 L 508 Di-
jkstra B A FEAR SV AT B B WLORT . e 26 AR BT R
5 2 RN E5 KB 2 Tk AR B HLAE Ol SFC B8 7 R
GAT-ILFEZ P Wy B 2 an a2 2 s
BK2 GAT-ILEZRFEHEE
BN ML G= (V,E), SFCHiK R, = (F,

R B
W SFC BB H g
1.  vnle1, solutionList.add((@, @,0))

L), kT80,

2. WHILE vnI<|F,| DO

3 nextSolutionList «— &

4. FOR solution € solutionList DO

5 X « GTEHBZE: solution J B4 B [ 245 5 fiF

6 pVee « X ASECR 0110 2 4845 31 0] P 25 1

Py ABE 3 ] ik

7. currList < i€ 5% pVee H11E H AT 1 K p B A9 4 381
S5 sl Al p {E

8. FOR curr € currList DO

nextSolution

o <« solutionU (VnI, curr.snl, curr.p)

10. nextSolutionList.add ( nextSolution )

11. solutionList «— nextSolutionList {4 B Uit 2 22 Fldw K1 5 1>
AP S

12. vn(l) < vn(/+1)

13. nodeMapping <—solutionList & i 2 Fl 5 KR 45
14.  linkMapping < Dijkstra 715577 s 5] 5 0 Bl F 42
15.  RETURN nodeMapping, linkMapping
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