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1. Input: PM, VM, A, and O sets and VM resoureces demand
2. Output: A with adequate resources to initiate migration phase
3. Flag « false

4. re %mm, /IPM; € A

om
5. d« > demandvw, //VM, eM
i=1

6.  while(Flag == false)

7. for (k< 1to |©))

8. 0« 0-PM,

9. A<« AUPM,
10. F<—F+mmk
11. if(d < (r+I)xm)
12. flag « true
13. break
14. end if
15. end for
16.  end while
17. retutn
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1. Input: set A, set M, VMTAs list,
resources demand vectors of tiers in A and M
. Output: Virtual machine migration scheduling
. Sort (VMTAs of in desceding order based on Eq.(15))
. for (i«<1to |®|) // ®:number of VMTA in datacenter
for(t <~ 110 yyra )

goa woN

Hoyyra, :nUMber of overlaoded tiers of VMTA,
6 candidateVM <« NextOverloadedVM(VMTA,)
7. /lreturns the next overloaded VM of VMTA, in set M
8 Placement(candidateVM)
9 end for
10. end for
11. return
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VM is proceding tier of VM, in VMTA* 0%
iff (x, ; x X, =1) and (next(VM\,) =VM/})
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! Ranking and Workload-aware Placement (RWP)
2 ho-Ranking Placement
% ho-Workload-aware Placement
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1. Input: cVM, set A, resources demand vectors of VMs
in A and cVM
2. Output: Allocation of candidate VM (cVM) to a PM
in A (cVM — A)

3. max AngDev «— —©

4. max EuclDist < —o

5. desHost « {7}

6.for (j<1to |A))

7. if(mcvm < (ermm,))

8. sumAngDev « 0

9. sumEculDev « 0
10. for(k «1to [VM|])

cVM'.VM,
11. sumAngDevV « sumAngDev +arccos(——— )
[cVM[IVM,, |
12. sumEculDev « sumEculDev +
res
(‘ZJ‘ (demand.., ..., —demand .. v, , )2)°*

13. end for
14. avgAngDev = sumDist/ [VM|
15. avgEculDev = sumEculDev/ |[VM||
16. if (avgAngDev > max AngDev)
17. desHost < {PM}
18. max AngDev « avgAngDev
19. max EculDev <« sumEculDev

20. else if(avgAngDev ~ max AngDev)

21. if(avgEculDev > max EculDev)

22. desHost < {PM }

23. max AngDev « avgAngDev

24. max EculDev « avgEculDevDev

25. end if

26. end if

27.  endif

28. end for

29. if(desHost = {<})
30. allocate(desHost, VM,)
31.  update(residual resources vector of PM; in A)
32.end if
33. return
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Abstract- The increasing use of Multi-Tier Application (MTA) in virtualized environments
necessitates performance evaluation of such systems to achieve scalable and flexible services.
However, providing appropriate performance for Virtualized Multi-Tier Applications (VMTA) that
have complex architecture is much more difficult than traditional application architecture. In this
paper, we propose a placement strategy to settle virtual machines (VMs) of VMTAS in virtualized
datacenters. First, VMs hosting tiers are ranked based on Cobb-Douglas production function. Then,
VMTASs are prioritized based on resources utilization and performance metrics of hosts. Finally,
VMTASs are placed regarding resource demands of tiers and their functional dependency. Results
reveal that the proposed solution excels in terms of load balancing and energy consumption, while
reduces Service Level Agreement (SLA) violation and VMs interference in the datacenter.

Keywords- Multi-tier application, virtualization, Cloud computing, performance evaluation, workload
interference.



