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Abstract- Nowadays, one of the most significant challenges in cloud computing is the massive amount of costs
that are being paid by cloud service providers for energy consumption and carbon tax. Accordingly, many efforts,
such as increasing the utilization of servers, have been done by cloud providers to reduce these costs. However,
many studies have focused only on the reduction of energy consumption on a single data center. Nevertheless, in
recent years, there have been introduced lots of novel models that their final goal is to minimize the energy and
carbon costs of a cloud provider through geographically distributed cloud data centers. However, one of the most
significant defects visible in many models is about keeping up all data centers’ servers in the ready state even
when they are in the idle state. In this work, we intend to extend an optimal virtual placement machine (VM)
placement algorithm via a useful and straightforward model based on an automated server scale controller
mechanism and overall CPU utilization of data centers. Finally, we simulated our proposed model with the
CloudSimPlus simulator. The results indicate that our model could significantly reduce the energy and carbon
costs compared with the previous models.
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Scale-up Controller :) g 5o

Input: DC*

Output: S

1: while(true) do

2: foreach d eDC”

3 if | |#/S* | then
4: if DC." " > DC,". " then
5 return hostScaleOut (S.*) ;
6

active

return S ;
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Host Scale-out :¥ i 595!

set

Input: S,
Output: S
1:totalActivatedHosts = 0;

2:if S >=1 then

3:  loopl:

4:  foreach hostCategory e DC*
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3: foreach host €S [° tive
4: if host.idleTime >S . then
1 Sdactlve 1

. util cpu __ * util cpu

5! DCd,H— _W Z SS’t !
d - s=0

6- S active B Sdactive _1 -

" dt+ — Sdset ’
7: if DC ™ >DC™ and S;7"° >= pot™

then

8: host. setActive(false) ;
9: S;"“Iive .add (host) ;
10: S remove (host) ;
11:  return S
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5: categoryActivatedHosts =0 ;

6: loop2:

7: foreach host e hostCategory

8: if host.isActive() then

9: host. setActive(true) ;

10: S .add(host) ;

11: S;™"* .remove(host) ;

12: totalActivatedHosts + + ;

13: categoryActivatedHosts ++;

14: if categoryActivatedHosts ==S " then
15: categoryActivatedHosts =0 ;

16: continue loopl;

17: if totalActivatedHosts ==S "™ then
18: break loopl;

19: if totalActivatedHosts <S "™ then

20:  foreach host €S ™"

21: host. setActive(true) ;

22: Si™*.add(host) ;

23: S;"*. remove(host) ;

24: totalActivatedHosts + + ;

25: if totalActivatedHosts = =S ™ then
26: break loop1;

27:else

28: foreach host €S ™"

29: host. setActive(true) ;

30: Si™*.add(host) ;

31: S;"*. remove(host) ;

32: totalActivatedHosts + + ;

33: if totalActivatedHosts = =S ™ then
34: break;

35:return S ;
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Input: DC**

Output: S
1:while(true) do

2: foreach d e DC*"
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