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9- Mean time
before a host
shutdown(sec)

1443.59 2278.74 | 144359 | 2278.74

10- StDev time
before a host
shutdown(sec)

1319.58 | 8257/02 | 1319.58 | 8257.02

11- Mean time
before a VM
migration

20.14 19.90 20.14 19.09

12- StDev time
before a VM
migration

8.01 7.86 8.01 7.86

13- Execution
time - VM
selection mean

0.00019 | 0.00024 | 0.00019 | 0.0019

14- Execution
time - VM
selection stDev

0.00039 | 0.00062 | 0.00084 | 0.00040

15- Execution
time - host
selection mean

0.00033 | 0.00038 | 0.00026 | 0.00033

16- Execution
time - host
selection stDev

0.00048 | 0.00075 | 0.00046 | 0.00048

17- Execution
time - VM
reallocation mean

0.00230 0.0003 0.00196 | 0.0003

18- Execution
time - VM
reallocation stDev

0.00303 | 0.00018 | 0.00246 | 0.00018

19- Execution

time - total mean 0.00533

0.00157 | 0.00484 | 0.00187

20- Execution

time - total stDev 0.00511

0.00276 | 0.00514 | 0.00370
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Number of hosts: 50
Number of VMs: 50
Total simulation time: 86400.00 sec
s g b i —o
Lo il Y g2yl Y g0 b \ETR|Eo ¥ g0 b
1-Energy 30.59 16.09 30590 | 16.09
consumption(kwh)
2- Numberof VM | 0 56 5700 56
migrations
3- SLA(%) 0.10356 | 0.00143 | 0.10356 | 0.00143
4- SLA perf
degradation due to 0.45 0.00 0.45 0.00
migration(%)
5- SLA time per
active host@%) 22.8 73.72 22.8 73.72
6- Overall SLA
violation(%) 7.74 33.07 7.74 33.07
7- Average SLA 18.83 36.27 1883 | 36.27
violation(%)
8- Number of host 634 46 634 46
shutdowns
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SLA perf degradation due to migration: 0.00%

SLA time per active host: 74.95%

Overall SLA violation: 28.00%

Average SLA violation: 30.91%

Number of host shutdowns: 79

Mean time before a host shutdown: 2174.04 sec
StDev time before a host shutdown: 9968.25 sec
Mean time before a VM migration: 2.05 sec

StDev time before a VM migration: 0.00 sec
Execution time - VM selection mean: 0.00054 sec
Execution time - VM selection stDev: 0.00067 sec
Execution time - host selection mean: 0.00080 sec
Execution time - host selection stDev: 0.00064 sec
Execution time - VM reallocation mean: 0.00005 sec
Execution time - VM reallocation stDev: 0.00023 sec
Execution time - total mean: 0.00513 sec

Execution time - total stDev: 0.00995 sec
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NUMBER_OF_VMS = 290;
NUMBER_OF_HOSTS = 100;

VM_TYPES = 4;

VM_MIPS = { 250, 500, 750, 1000 };
VM_PES={1,1,1,1}

VM_RAM = {128, 128,128,128 };

VM_BW = 100000; // 100 Mbit/s

VM_SIZE =1000; // 1 GB

HOST TYPES = 3;

HOST_MIPS = {1000, 2000,3000 };
HOST_PES ={1,11};

HOST RAM = {8192, 8192,8192 };

HOST BW =1000000; // 1 Gbit/s
HOST_STORAGE = 1000000000; // 1 TB

HOST POWER =

PowerModelSpecPowerHpProLiantMI1110G4Xeon3040()
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Experiment name: thr_me_0.8
Number of hosts: 100

Number of VMs: 290

Total simulation time: 86400.00 sec
Energy consumption: 62.69 kWh
Number of VM migrations: 186
SLA: 0.00007%
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Using a multi-objective optimization algorithm to allocate tasks in cloud-based
systems to reduce energy consumption

Due to the increasing demand for business in the web environment, the variety and
number of services have increased. As a result, large-scale computing data centers
have been created that increase costs and electrical power. Inadequate and inefficient
cooling systems not only overheat the resources and reduce the devices' service life
but also produce carbon, which plays an important role in weather conditions.

Therefore, it is necessary to reduce the total energy consumption of these systems with
appropriate methods. In this research, an effective method of energy resource
management in virtualized cloud data centers is presented. In addition to reducing
energy consumption and operating costs, it has also increased the quality of services.
This study presents a resource allocation strategy in cloud systems to reduce energy
and implementation costs and examine its application in the cloud computing
environment. The simulation results showed that the proposed method could reduce
the average energy consumption up to 0.626 kwh compared to NPA, DVFS, ST, and
MM methods. Also, the need for migration and SLA violations are decreased.

Keywords: Cloud Computing, Energy Consumption, Job Allocation, Multi-Objective
Optimization Algorithm.



