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B. Training and Testing

The gradient update method is used to learn pohcy network

parameters. Tk tigrapidiety updatorpracthemmpdat

result is as follows:

T =7 - T xax Reward (17)

«a is an important factor influencing the gradient update
and trainwegdmshows the DRL-based training process for the

VNE algorithm. All policy network parameters are initialized
randomly in line 1 and trained for nodes are mapped using

Breadth-First Search (BFS) in the second stage in line 10 if
all VNR nodes are mapped.

«, batchSize
Output: Policy network parameters
1 Initialize all parameters of the policy network
2 while i#probability distribution of SN nodes

8 _ compute the gradient

9 if isMapped (Y VNR_nodes € VNR)
10 if linkMappingUsingBFS(VNR)
1 reward = rewardCalculation(VNR)
12 gradientUpdate(reward, «)

13 else

14 | clearGradient()

15 counter+ =1

16 if counter == batchSize

17 |_ counter ==

18 iterationNumber+ = 1

The feature matrix (M) of SN is U — s O

that they will map to VNR nodes are produced by the policy
network in line 7. If no SN nodes or SN links with enough
resources are present, the mappiimmmms ore

calculating the gradient update in line 12, we provide LRC
as a Reward which is used in Eq. 17.

During testing of the policy network, a greedy strategy is
employed selectmg the SN node Wlth the highest probablhty

Algorithm 2: Testing Policy Network

Input : SN, testingSet
Output: Results for three abalitytioh S node

6 if isMapped ( ¥V VNR_nodes € VNR )
7 L if linkMappingUsingBFS(VNR)

=)

|_ return embeddingSuccess
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Fig. 4: Training results. (a) Performance of the VNRs acceptance ratio (ACR) on the training set. (b) Performance of long-term

avessh N umber

) 100

rithms. The main simulation parameters are also presented in
Table. 1.

A. Evaluation Settings

1) Generating SN: Using the GT-ITM tool, we create an
SN that is roughly the size of a middle-sized ISP and has 100
nodes [7] [8] [9] and about 500 links [7] [9]. The computing
c —d 100 [5] [7] [8] [9]

2) Generating VNRs: The VNR arrive with an average of 5
VNRs per 100-time units according to a Poisson distribution,
and they stay mm— irtual node has a

uniformly distributed computing, and bandwidth requirement
between 0 and 50 units [7] [8] [9]. 2000 VNRs are generated
and are equally divided into two sets: a training set and a
evaluation set.

3) Comparison Algorithms: Our algorithm is written in
Python, and we use Pycharm as an IDE. For comparison,
we chose the following algorithms: NodeRank [7]: Computes
ranking values based on RW and sorts SN nodes based on their
importance. GRC [8]: Considers global resource capacity to
map VNFs onto SN nodes. MCTS [10]: RL-based algorithm
that uses Monte Carlo Tree Search (MCTS) to make the
VNF placement decision. For link mapping, the shortest path
algorithm is used by all evaluatismglghe normal distribution.

The gradient of each training iteration is calculated using a

stochastic R It e teSTert ot RS it

_VNE Complexity: The algorithm complexity
of the ISO-DRL_VNE algorithm is expressed as a function
of the number of incoming VNRs, Cynpg, the number of
substrate nodes, C,s, the dimension of the feature matrix,
d, and the number of successfully embedded virtual nodes,

C,nt/_]lhm's running time will increase linearly with

the number of i 1ncom1ng VNRs as well as with the size of
2 3 cdiininniansebadessl 0cal optimum,

after about 50 epochs (400 VNRs). This implies that the
approximation utilized in the als——nd starts to take actions

that lead to a larger reward, causing the performance to
become more stable. By the end of the training period, the
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