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Abstract  The selection and allocation of heterogeneous resources from service providers for
stochastic requests from service consumers is one of the key problems in cloud computing. It is
vital to select and allocate these various resources reasonably for these key problems so that the
cloud service systems can have the best performance in cloud computing. Many stochastic
requests arrive at the cloud system dynamically with different distributions in terms of different
scenarios in cloud computing. The different arrival patterns of stochastic requests for different
kinds of consumers follow different distributions such as Poisson distribution, and general
distribution with different constraints which can be defined by different patience from consumers
and deadlines of requests. The various service resources are usually heterogeneous servers that
follow the exponential distribution for single queue in real scenarios or multiple queues for other
real scenarios. Different complex queueing models are constructed in terms of different arrival
patterns, service patterns and constraint combinations which are changed by different conditions.
How to determine the number of servers, and scheduling requests reasonably to optimize
response time and power consumption for cloud service systems, minimize rental cost for service

providers, minimize system energy consumption for cloud providers, and maximize profit for
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service providers are a series of critical problems for performance analysis with stochastic requests
in cloud computing. Different queueing models are produced since requests are mapped to
resources in different scenarios which implies there are various queueing models for different real
scenarios in cloud computing. The rules of dispatching requests are First Come First Served and
the start due time first. Different kinds of systems are analyzed in terms of these two kinds of
rules in cloud computing. According to the stochastic property in cloud computing, the key
problems for performance analysis with stochastic requests are proposed and studied. Based on
the real application scenarios, different kinds of queueing models are constructed and analyzed
where the queue theory is used to predict the performance with stochastic requests for a series of
dynamic systems in cloud computing. According to the key problems, a series of challenges are
proposed and solved for performance analysis with stochastic requests on a series of dynamic cloud
systems in cloud computing. The general queueing model framework is proposed which can
represent and analyze various kinds of existing queueing models. And the performance analysis
procedures are proposed in terms of the existing queueing models which can be used to analyze
new stochastic dynamic systems in cloud computing. The objectives including response time,
cost, profit and energy consumption are analyzed and compared, respectively. According to these
optimization objectives, a lot of existing work related to performance analysis for stochastic
requests in cloud computing is analyzed and compared. The performance analysis is investigated
by comparing different queueing models in cloud computing which contain the arrival patterns,
the service patterns and the constraints. According to the analysis and comparison of existing
queueing models, a series of promising topics are discussed which is worth studying and can be
studied in the future.

Keywords  stochastic service requests; queue theory; queueing models; performance analysis;

cloud computing
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Background

In cloud computing, cloud providers provide resources to
providers by services. It is important to analyze performance
of cloud service systems for service providers and consumers.
Performance analysis aims at accessing the quantitative behavior
of a system. Performance is regarded as a kind of quality of
service in cloud computing which includes availability,
throughput. reliability and so on. Performance contains
latency and throughput. Latency describes the response time
of requests while the throughput shows the maximum
requests that the system currently handles. The more
throughput implies more cost and energy consumption which
requires quicker servers. Therefore, the cost, profit and
energy consumption are predicted for service providers.
Performance analysis supports the prediction for the consumers
and service providers. With dynamic scenarios in cloud
computing, it is difficult to obtain the performance in the
system. Performance analysis is a kind of scheduling
optimization problems that mapping stochastic requests to
dynamic servers. The stochastic requests (tasks, jobs) with
different types, various constraints, heterogeneous servers
make the scheduling problem much more complex. With the
stochastic property of requests, it is difficult to obtain the
arrival patterns of requests. The distributions of the arrival
time interval are various. The variable arrival and execution
patterns make model construction much more complicated.

The performance analysis procedures are different with

different arrival patterns. The resources are dynamic and
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heterogeneous. With the increase of scale and complexity in
cloud centers, performance analysis in cloud computing is
becoming more difficult. Therefore, these are big challenges
to analyze the performance for scheduling stochastic service
requests in cloud computing.

Performance in cloud computing for stochastic requests
has been analyzed with different scenarios but with strong
constraints. In this paper, the performance analysis problems
for stochastic service requests in cloud computing are
surveyed. According to different arrival patterns, service
patterns, queues and objectives, the performance analysis
problems for stochastic requests in cloud computing are
classified. The general framework for different queueing
models is constructed. The procedures for performance
analysis problems for stochastic service requests in cloud
computing are proposed. Different models are compared
and the promising topics with weak constraints are discussed.
In future, we will focus on two topics: (1) performance
analysis for stochastic requests in multiple queues in cloud
computing, and (2) performance analysis with general
patterns for requests or servers. This work is supported by
the National Key Research and Development Program of
China (No. 2017YFB1400800), the National Natural Science
Foundation of China (No. 61872077), the Key Project of
National Natural Science Foundation of China (No. 61832004 )
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