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2- Over-Provisioning
3- Oscillation

4- Utilization

5- Response Time
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1- Under-Provisioning
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6-Queuing Network

7- Virtualized Multi-Tier Application
8- Particale Swarm Optimization

9- Simulated Annealing
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13- Virtualised Application Service Environment

14-Cloud Infrastructure Provider

15-Dynamically Resourse Allocation Strategy Based On Virtual Machine
16- Static Resource Allocation Strategy

17- Dynamically Resource Allocation Strategy Based On Physical Ma-
chine
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10- reactive
11- predictive
12- Cloud Data Center
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18- Adaptive Neuro Fuzzy Inference System
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19- Membership Functions
20- Premise Parameters
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21- Gradient Descent
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22- Automatic Dynamic Resource Provisioning Using ANFIS
23- Cloud Information System
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Algorithm 2: Pseudo code for Aut ic R ce Provisioning(Workload)

1: Initialization: boots an appropriate number of VMs for Laver

2: while (the system is running and in the beginning of interval At) do

3. fori <l to 3 do %number of tier=3

4:  [W][i], R[i] ,C[i]] «Monitoring (L;Response, L;.Cost, Workload);

35 [Predict(i], SLAV[i]] «<Analysis ((W[i] , R[i] ,C[i] [);
[scale_type[i] , scale valuefi] ] « Analvsis (Predict[i] ,SLAV[i] );

6: Execution ([scale_tvpe[i] , scale_valuefi]]);

7. end for

8: end while
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Algorithm 3: Pseudo code for Monitoring Phase (Workload)

1: foreach Request in (Received Request to cloud in interval At) do

2: Req «Monitor (Request);

3:User.id<-Req.UserID;

4: R « Monitor (Response_Time of cloud Layers interval At);

5: C « Monitor (Total Cost of cloud jor Response to Request in interval At);
6:Rec[i,1] « [ Reg.idReq] ;

7:Recfi,2] « [User.id Req.idR,C] ;

8: end for

9:return Rec;
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Algorithm 1: Pseudo code for add Request fo Queue
1. fori«<1 to
2 fori <1 to
3 ADD Reqj- to Request queue
4 end for

5: While(Request_queue is not empty)
6:

7

8

9:

n do
Req Count; do

foreach req in Request_queue do
Send reqtol tier
end for
end while
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24- Service Level Objective
25- SLA Violation
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Algorithm 5: Pseudo code for create Teach Test Validation

1: Teach N=round(N *0.7);

2: Valid_N=round(N * 0.15);

3: Test N=round(N *0.15);

4: for i=Ito Teach N do

5: for j=1toit6do

6: Teach_Series.Input(i][j]= Series.Input [i]{j];

7: end for

8: Teach_Series.Output [i] = Series.Output [ i J;
9:end for

10: for i=Teach N to Teach N+Valid N do

11: for j=Itoi+6do

12: Validation_Series.Input [ij[jj= Series.Input [iJ{j];
13: end for

14: Validation _Series. Output{i] = Series.Output [ i ];
15:end for

16: for i=Teach N+Valid_N to Teach N+Valid N+Test N do
17: for j=Itoi+6 do

18: Test Series.Input [if[j]= Series.Input [i]{j].

19: end for

20: Test Series.Output [i] = Series.Oulput [ i ];
21:end for
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26-Logistic Function
27-Slope Gain
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Algorithm 4: Pseundo code for Time Series Creation
1: for i=1to Ndo

2:  for j=1toi+6do

3: Series. Input[ij[i]=Request{j];
4:  end for

5:  Series.. Output[i] = Request {i+7];
6.end for

7. return Series;
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Logical Operations
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Algorithm 7: Pseudo code for Execution Phase (Scale)

1: for i « I to Scale.count
2: ADD Sealef(i) to Queue CIS
3: end for
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Algorithm 6: Pseudo code for ANFIS predict

: Anfis_Net.InputLayer = count(Teach_Series.Input);

: Anfis Net. HiddenLayer = count (Teach_Series.Input) * 2;
: Anfis_Net. OutputLayer = count{Teach Series. Output);
: Anfis_Net. TeachData. Input=teach_ Series.Input;

: Anfis_Net. TeachData. Ouiput=teach_ Series. Output;

: Anfis_Net. VaildData. Input=Vaild _Series.Input;

: Anfis _Net. VaildData. Output=Vaild _ Series. Output;

: Anfis _Net. Teach();

: Anfis_Net. TestData. Input=Test _Series.Input;

10: Anfis_Net.TestData. Output=Test _Series. Output;

11: Anfis_Net.Test();

12: Predict=ANFIS Net.sim(WL);

13: return predict ;
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Dual Phase Series

Request Arrival (Reqs/Min)

Time(Min)
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28- Auto regressive integrated moving average
29- Auto-regressive Moving Average
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UTILIZATION (FIFA WORKLOAD)
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UTILIZATION (CLARK WORKLOAD)
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