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Abstract

The application of cloud computing in different datacenters around the world has led to the
generation of more CO, gas. In this paper, the energy and throughput-aware algorithm for scheduling
instance-intensive loT workflows with batch processing in clouds is studied, and a method for
scheduling cloud workflows to optimize energy, throughput, and latency is introduced. In the
proposed method, throughput, energy, and latency have been improved in comparison to previous
methods by creating distance parameters, clustering inputs, and considering real execution time. In the
WSTMOS method by considering special parameters and real execution time, we managed to reach
the optimized objective function. Moreover, in the proposed method parameter of the time distance of
tasks to virtual machines for decreasing the number of migrations in virtual machines was applied. In
the studied method clustering the workflow inputs to low, medium, and high load groups and also
distributing the load on more suitable servers by the use of the threshold detector, were done. The
average energy, cost, average latency, throughput, and load balancing were optimized in comparison
to previous studies. Finally, energy and cost were optimized on average by 4.8 and 4.4 percent
respectively.
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Input: I: Set of workflow instances
UT: CPU usage upper threshold

LT: CPU usage lower threshold

IT: The idle time threshold

PM: Set of PMs

Output: Resource scheduling policy
1: for each PM Il

2: RT; :BatchProcessing(l;)

3: ResourceScheduling(l;)

4: HandlingOverload(PM,UT)

5. ScaleDownResource(PM,LT,UT,IT)
6.end for

2 Resource scheduling
% Handling overload
4 Scale Down resources
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BatchProcessing :¥ i ;o1

Input:l; :Set of workflow instance of W,
Output:RT;:Set of activity instances ready for
Scheduling of W;
1:for each I;; €l
2. while T is ready
3. If Tixisa
batch — processing activity instance
Tij to Waiting Queue
4 add
5 else
6: add T to RT;
7 end if
8. end while
9.end for
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Trear = Texec — (Treq + Tack) (A)
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A==
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B = >
Tack = oTexec ()
Treq = BTexec ()

5o adaly cpllailoads eolaswl (gilwancs o B g o oyl )l
21y aisby I plesl oy madlys (oo a5 (g T 0,681V L
wlod S oolaiwl (S dwle (g3le iile (59,

ResouceSceduling ¥ 4,65l

Input: RT; :Set of activity instances of Wi
ready for scheduling
APM:Set of active PMs

Output: Resouce scheduling policy

1: for each activity instance rt;, in RT;

2: calculate the sub-deadline SD( rt, )
3: sort VMs by ascending order of price
4: sort activities by ascending arrival
time and sub-deadline
5: group activities by arrival time
6: foreach VM
7:  finishtime = Te+yTe — (o + B)Te
8 T,= A—Td’ xTr
vg(Alloc)
9: if finish time < SD(rt;,)
10: assign rt;; to that vm
11: FindFlag=True
12:  endif
13: end for
14: if FindFlag==False
15:  ScaleUp(rt;,)
16: end if
17: end for
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Input: rt;,: The activity should be executed
Output: Resource scheduling policy

1: select pm in PMs with minimum resource usage
2: find Vm with minimum MIPS which can
execute activity in time lower than sub-deadline,
with notice to power on vm in 15s

3: if vm can be created on pm

4: create vm on pm and execute rt;, on vm
5: else

6: power on a new pm which can have that
vm with pm power on time 90s + vm power
on time 15s and execute Tt;g ON VM

7:end if
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