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As the utilization of microservice architectural style in diverse applications are increasing, the

microservice deployment cost became a concern for many companies. We propose an approach to

reduce the deployment cost by generating an algorithm which minimizes the cost of basic operation

of a physical machine and the cost of resources assigned to a physical machine. This algorithm will

produce optimal resource allocation and deployment location based on genetic algorithm process.

F|19E: wlo] A2 AR 2 (microservice), ¥I3E H]E(deployment cost), AFY I (resource allocation)

[, Introduction

Microservice providers bear all costs of data center, making
cost of deploying microservice systems an important factor to
be considered. In this research, we propose an algorithm based
approach to minimize the cost of microservice deployment. We
have obtained the global optimal solution with a genetic algorithm
method that can produce optimal resource allocation and

deployment location.

Il Related Work

The FreeContainer method[1] reduces costs by reassigning
containers. Converting container deployment to an Integer Linear
Programming issue[2] minimizes deployment costs. However,
these related works treat microservice as an individual without

considering the sharing characteristic of images on containers.

lll, The Proposed Scheme

We first design the execution process of microservice requests,
determine variables, define the objective function and constraints,

and finally adopt genetic algorithm. There are various types
of user requests, the execution process of each request is
represented as a directed acyclic graph shown in Fig. 1 below.

Fig. 1. Microservice Business Logic

1, Objective function

The total quantity of physical machines is N, the cost of
basic running of n™ machine is P(n), and the usage cost of
computational resources per unit is P,. We assume that K
kinds of images are required for services. The cost of basic
operation of the n physical machine is as follows:

Acost=P(n) xs(n)
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1, (k) =0
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The quantity of microservices is M where the m™ microservice
has D(m) instructions, the maximum time of each microservice
completing a request is denoted as T(m). R types of requests
are satisfied in microservice business logic. The number of user

th

requests from the r .

kind of request to the m™ microservice
is denoted as E(r,m). The minimum total computational resource

required for each microservice can be calculated as below.

R
[ZE(r,m)
T(m)

We assume multiple images are required for each service

x D(m)

C(m) =

and denoted the number of images required for the mth service
as I(m). The cost of resources assigned to the n physical machine

is as follows:

R
v 2x(rm.I(m).n)
Bcost = Z -

m=1

X X

Bm) Py(n) > C(m)
Based on the above definitions, the objective function can

be defined as minimizing the sum of the above two costs.

N
min{ 3 [Acost+ Beost] }
n=1

2. Constraints

To make sure computational resources of each physical
machines are not wasted, some constraints need to be satisfied
when deploying microservice.

Constraint 1: Each physical machine handles a large number
of requests. All requests are executed.

R N
Z Z z(r;m,I(m),n)=E(m), VYmeEM
r=1In=1

Constraint 2: To ensure rationality of allocation, each physical
machine should not have service duplications. Only one service

of the same type can be deployed in a physical machine.
R M

PIDY

r=1lm=1

z(rm,I(m),n)

<
z(rm,I(m),n) ~ M,

VneN

Constraint 3: There are also some ranges of values that we
need to set.
l(kn)E10,1}, 2(r,m,I1(m),n) €{0,1,2,.....E(m)}

3. Optimization

We have applied genetic algorithm method to the above
objective function to gain the global optimal solution under

constraints defined above. The results show that we can obtain
optimal resource allocation and deployment location of
microservice. For different initial population, the global optimal
solution can always be found.

IV. Conclusions

In this paper, we proposed an algorithm, which minimizes
the cost of the running and allocated resources of a physical
machine to optimize the cost for microservice deployment while
considering the cost of microservice images. The optimal resource
allocation and deployment location can be obtained by genetic
algorithm method to provide higher efficiency and lower costs
when deploying microservice systems.
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