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Abstract:  

The need to have rapid access to diverse services by various customers brought about the introduction of 

cloud oriented e-marketplaces. The goal of the cloud e-marketplace is to attract the highest possible number 

of buyers and also ensure that quality service delivery is sustained. Although, various literatures exist on 

cloud oriented marketplace, however most of the reports have their short-falls. This review paper provides 

better information on cloud oriented e-marketplaces by discussing the evolution, features, existing research, 

challenges and in addition, concluded that since most studies on cloud oriented e-marketplaces have 

proposed the use of multiple servers for performance optimization, that the management policies used in 

achieving effective service delivery in distributed systems be adopted in cloud e-marketplaces’ server 

optimization. This will allow other researchers to significantly contribute to the persistent issue of balancing 

customer’s waiting time with provider’s cost. For future work, experiments to prove the effectiveness of 

adopting distributed approaches in cloud oriented e-marketplaces will be carried out. For this reason, the 

term “constructive review” is emphasized. 
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1. Introduction 

E-marketplace is the virtual environment for 

buying and selling of services[1]. Various literatures 

have tried to give the best definition to the e-

marketplace, example is in  [2], where it was defined 

as an online market environment over the internet 

where both sellers and buyers act as market players 

to exchange goods and services. The authors in [3] 

defined a marketplace as an area of exchange in 

which many buyers and vendors meet in order to 

conduct business transactions, and stated that a key 

difference exist between e-marketplaces in 

traditional e-commerce situations in which many 

buyers negotiate with one vendor, and e-

procurement situations in which one buyer 

negotiates with many vendors. The goal of the e-

marketplace is to attract the biggest possible number 

of buyers and suppliers, which will become 

members of that e-marketplace [4].  

The author in [5] concluded that with the 

development of internet, buyers and sellers use the 

internet as a quick and timely communication 

channel, and switch to conduct business online.  

Conducting businesses online has numerous 

advantages, because it ensures that provider’s goods 

and services reach a whole lot of potential customers 

and also ensures that customers have a lot of options 

to choose from. For a customer to choose a 

particular service provider, a lot of conditions are 

involved, but research has shown that the time it 

takes for a service provider to provide the required 

service is a very important factor. Therefore, a cloud 

service provider that prolongs customer’s waiting 

time tends to lose customers regardless of the 

quality of the service being provided. 

In order to service a customer’s request without 

delay, cloud service infrastructures should be 

available and allocated effectively. The need to 

balance provider’s cost with customer’s waiting 

time brought about research on cloud oriented 

marketplaces’ infrastructures. 

2. Literature 

There are three main functions of a marketplace 

according to [2] and they are listed as: (i) Matching 

of buyers and sellers (ii) Facilitating the exchange of 

information, goods, services, and associated (iii) 
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Providing an infrastructure that enables the efficient 

functioning of the. 

The authors in [6] categorized e-marketplaces into 

different types according to their ownership or 

governance. These types are: 

1. Private Marketplace 

2. Public Marketplace 

3. Consortia Marketplace 

4. Community Marketplace 

Also, the author in [7] classified e-marketplaces 

into categories based on the way in which they are 

operated. The types are: 

1. Independent E-marketplace 

2. Buyer oriented E-marketplaces 

3. Supplier-oriented E-Marketplace 

4. Vertical and Horizontal E-marketplaces 

The authors in [2], developed a Reference model for 

e-marketplaces that defines three phases: the 

information phase, agreement phase and settlement 

phase; which is a relative improvement on the 

reference model developed for e-marketplaces in 

[8]. The benefits of e-marketplace was explicitly 

differentiated between Buyers and consumers in [7]. 

These benefits include: 

1) Benefits for the buyers: 

 Updated information on price and availability 

makes it easier to secure the best deal. 

 E-marketplaces offer a convenient way to 

compare prices and products from a single source 

rather than spending time contacting each individual 

supplier. 

 Established e-marketplaces provide a level of 

trust for the buyer as they are dealing exclusively 

with suppliers who are members. 

2) Benefits for the seller 

 Regular requests for quotations from both new 

and current customers are possible. 

 It provides an additional sales channel to market 

and sell products. 

 The use of international e-marketplaces can 

provide opportunities for overseas sales that one 

would not otherwise be aware of. 

The authors in [9] mentioned that the major 

reasons behind businesses using E-Marketplaces are 

for purchasers to lower purchasing price or run more 

efficient purchasing operations, and for suppliers to 

establish new markets or reduce sales risks. 

 

2.1 Evolution of Cloud E-Marketplaces 

Akingbesote in [10] listed the evolution of e-

marketplaces from the Traditional Marketplaces to 

Internet marketplaces to Web-Service Marketplace 

to Grid Marketplaces and Cloud Marketplaces. 

 

a) Traditional Marketplace: 

A traditional marketplace is a location where 

buyers and sellers come together to perform 

transactions. The buyer and seller meet in person to 

talk about the product, price and in some cases 

delivery arrangements[11]. Researches in [12] and 

[13] have tried to highlight the importance and 

diversity of traditional marketplace. The traditional 

e-marketplace is a web portal where buyers and 

suppliers come together to explore new business 

opportunities[4]. Traditional marketplace can be 

said to be the foundation on which all other 

marketplaces were built. The authors in [14] listed 

some benefits of traditional marketplaces and 

explained that one can easily reach the local target 

audience, and also stated that marketing is easier in 

traditional marketplaces. 

The author in [4] stated one major challenge facing 

traditional marketplaces which is being effective 

only when dealing with simple exchanges. The 

limitations of the traditional market brought about 

the concept of internet marketplaces. 

 

b) Internet E-Marketplaces 

The authors in [2] defined an electronic 

marketplace or e-marketplace as an online market 

environment over the Internet where both sellers and 

buyers act as market players to exchange goods and 

services. The author in [15] listed some benefits of 

the internet marketplaces as; richness, cost 

effectiveness and extra value provisioning as. 

Internet marketplaces reshaped the way in which 

business transactions are carried out. Research in 

[16] highlighted the emergence of Service Oriented 

Architecture (SOA) which internet e-marketplaces 

couldn’t cope with as the reason for the introduction 

of Web Service marketplaces. 

 

c) Web Service Marketplaces 

The authors in [17] listed three benefits of web 

service marketplace as; (i) a third-party service, 

once implemented, can be reused across all 

applications. (ii) cloud providers vet every service 

listed on their marketplace, which in turn allows 

customers to use the services offered in a 

marketplace without having to vet them on their 

own, and (iii) that the marketplace will standardize 

the ability to add to the cloud’s functionalities. 

 

d) Grid E-Marketplaces 

The advent of grid e-market is the inability of the 

web service e-marketplaces to perform at its best 

when used for high computational power. The 

author in [16] explained Grid e-market as a market 

where computational power is purchased  
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by consumers, through the use of middleware or a 

resource allocation broker. The basic idea of the grid 

marketplace is to allow customers to pull resources 

that are distributed across multiple locations in the 

same way electronic gadgets, such as televisions, 

fans, air conditioner pull power from source. The 

limitations of grid marketplace brought about cloud 

e-marketplaces. 

 

e) Cloud E-Marketplaces 

Research on market driven resource allocation 

started in the early 1980s [18]. The basic theory of 

cloud computing is that IT resources are made 

available, within an environment that enables them 

to be used, via a communications network, as a 

service [19]. There are two classifications of IT 

resources; it can be either raw computation 

resources, or certain computation resources [20]. 

The adoption of cloud in e-market refers to not only 

“the applications delivered as services over the 

Internet” but also “the infrastructures and systems in 

the datacenters”[21]. A lot of businesses are 

utilizing cloud services. Gartner in [22] said 

worldwide public cloud service was projected to 

grow 18percent in 2017 to total $246.8 billion, up 

from $209.2billion in 2016. Gartner also said the 

highest growth will come from cloud system 

infrastructure service which was projected to grow 

36.8 percent in 2017 to reach $34.6, and forecast the 

global public cloud service  

market will grow to reach almost $247billion soon 

and grow to $383 billion by 2020.

 
Figure 1: Forecasting the growth of cloud 

models. (Gartner 2017) 

The benefits of the cloud market service as 

described in [23] are scalability, cost effectiveness, 

immediate availability and performance. 

Cloud services are generally associated with three 

main models: Software as a Service (SaaS), 

Platform as a Service (PaaS) and Infrastructure as a 

Service (IaaS) [24]. 

 

Figure 2: Service Models in Cloud 

The reasons for adopting the various cloud models 

and their advantages were classified and  explained 

in [23].  
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Ezenwoke in [25] considered the cloud e-

marketplace as an ecosystem that host 

heterogeneous cloud services from different cloud 

providers and supports collaboration. The author 

developed a cloud service selection framework that 

has a feature that aids numerous customers’ 

requirements. 

Cloud service providers are faced with various 

users with various demands. The cloud vendor 

desires to meet the various demands to maximize 

profits corresponding to which diversified pricing 

policies are considered necessary. Meanwhile, a 

variety of request durations creates a dynamic 

computing resource allocation problem [26]. 

 

3.0 Existing Approaches To Resource Allocation 

Problem 

The authors in [27] highlighted compute resources, 

networking resources, storage resources and power 

resources as the main types of resources that a cloud 

service provider can provide for customers. The 

author in [28] concluded that an efficient resource 

allocation method should meet some criteria such as 

cost reduction, power reduction, energy reduction, 

Quality of Service (QoS) enhancement, and 

utilization of resources. 

In [29], the author focused on scheduling customer 

requests for SaaS providers with the explicit aim of 

cost minimization with dynamic demands handling. 

The author considered the customers’ requests for an 

enterprise software services from a SaaS provider by 

agreeing to the pre-defined Service level Agreement 

(SLA) clauses and submitting their Quality of 

Service (QoS) parameters. The author in [29] 

allowed customers to dynamically change their 

requirements and usage of the hosted software 

services. The SaaS provider can use their own 

infrastructure or outsourced resources from public 

IaaS providers. The SaaS provider’s objective is to 

schedule a request such that its profit is maximized 

while the customers’ (QoS) requirements are 

assured. 

Three cost driven algorithms were proposed also in 

[29] to enable service providers to maximize profit: 

1. Base Algorithm: Maximizing the profit by 

minimizing the number of SLA violations 

2. Proposed Algorithm: Maximizing the profit 

by minimizing the cost by reusing Virtual 

Machines/Servers, which have maximum 

available space and also, 

3. Maximizing the profit by minimizing the 

cost by reusing Virtual Machines/Servers, 

which have minimum available space. 

The research focused on profit maximization on 

Service provider’s side by minimizing violations of 

pre-defined Service Level Agreements and re-using 

servers, the author measured the effectiveness of the 

algorithms based on some parameters: Arrival rate 

variation, Impact of QoS parameters, and others. 

However, the author only focused on Quality of 

Service for customers and did not consider 

optimizing the performance of the Servers to reduce 

customer’s waiting time. 

 

Figure 3: Model developed in Linna Du 2012 

The author in [26], focused on allocating resources 

in a way that is sensible and cost effective by 

considering two cloud deployment models, the 

author called one deployment model the hybrid 

cloud which faces contract adopters who choose to 

rent exclusive Virtual Machine servers to handle the 

IT workload of regular hours but also buy public 

computing resources to handle peak hours’ IT 

workload, and called another deployment model a 

public cloud which faces walk-in adopters who 

choose to only buy pooled resources when they need 

but willing to pay high prices. The author assumed 

that all physical machines are identical and parallel. 

Similarly, the author also assumed that the duration 

of each request for individual arrivals are 

independent and identically distributed non-negative 

random variables and are independent of the arrival 
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process. The probability distributions of the pattern 

of arrivals are assumed by the author to follow 

poisson distributions with different arrival rates. The 

service distributions are assumed to follow 

exponential distributions. The public cloud follows 

“first come first served” in most of the case. 

However, when the hybrid adopters have heavy 

traffic that could not be handled by the exclusive 

Virtual Servers, those requests wait in the private 

Virtual Machine with a probability and also departs 

with a probability and jump into the line of public 

cloud with a priority. A delay cost per unit time per 

request is generated due to this congestion. The 

result in this research showed that the developed 

model could help cloud providers decide which 

deployment model to be chosen and also know if the 

numbers of servers on the server far should be 

increased. 

The author in [30] modeled a cloud server farm as a 

queuing system which indicates that the inter-arrival 

time of requests is exponentially distributed, while 

task service times are independent and identically 

distributed random variables that follow a general 

distribution with mean value of µ. The author 

considered the developed model to contain m 

number of servers which renders service in First 

come First serve basis. The author modeled the 

arrival process as a markovian process by exploiting 

[31], but stated that his work can be classified as 

“Semi-Markovian”. The research concluded that due 

to the nature of the cloud environment, the general 

service time for request is assumed as well as large 

number of servers, which makes the developed 

model in [30] flexible in terms of scalability and 

diversity of service time. Numerical analysis and 

simulation carried out to validate the model showed 

that the approximate method used provides results 

with high degree of accuracy for the mean number 

of tasks in the system, and also indicates that a cloud 

centre that accommodates heterogeneous services 

may impose longer waiting time for its clients 

compared to its homogeneous equivalent with the 

same traffic intensity. However, it does not discuss 

successful management of server farms. 

In [32], towards minimizing consumer’s waiting 

time, the authors developed a prescriptive model 

that changes the numbers of servers dynamically 

based on consumer’s waiting time. The authors 

employed the N-Policy as seen in [33] which 

enables the servers to be turned on when the system 

is busy and turned off when it is idle. [32] developed 

a model that consist of a fixed number of servers 

(M1, M2, M3) and a limited set of backup servers 

called reservoir servers. The model works by 

transferring consumers to reserved centres when the 

waiting time of the consumer reaches a point 

denoted by “N”. The authors used queuing theory as 

the proof of concept. The result obtained when the 

model was compared to other models with fixed 

number of servers revealed a better performance in 

terms of server utilization and optimal server 

provisioning and also, the cost benefit accrued using 

this model is greater than the cost, therefore 

concluding that the developed model is profitable. 

Cloud E-Market Infrastructure 

The infrastructure of a cloud e-marketplace consist 

mainly of the cloud service provider, the customers 

requesting a service, the servers used for service and 

all other systems being used in cloud market service 

delivery. Most works that have tried to increase 

performance in cloud e-marketplace for example 

[28][34][35][36][16], have all focused on increasing 

the performance of the servers used in service 

delivery.  

The use of multiple servers for cloud marketplaces’ 

service delivery was proposed in 

[32][29][37][38][30]. Even though this has been 

significantly effective in reducing both waiting time 

and service provider’s cost, there is still room for 

improvement. Since the rationale behind 

deployment of multiple servers in cloud e-

marketplaces is to achieve optimized performance, 

which is the same as the main objective of 

distributed systems’ research, see for example [39] 

[40] [41], we therefore suggest improving the 

performance of cloud oriented e-marketplaces by 

considering multiple servers as a group of 

distributed systems. A lot of techniques that have 

been used in optimizing the reliability of distributed 

systems can be adopted in optimizing the 

performance of the cloud e-marketplaces’ 

infrastructure. 

 

4.0 Conclusion 

This paper has been able to investigate and discuss 

the evolution of the cloud oriented marketplaces, the 

limitations, and also the future directions of the 

cloud e-marketplace. Furthermore, since most works 

reviewed in this paper have employed the use of 

multiple servers in increasing the performance of 

their systems, we therefore suggest that for future 

research on cloud marketplaces with respect to 

servers optimization,  that the management policies 

used in achieving effective service delivery in 

distributed systems be adopted in cloud e-

marketplaces’ server optimization. This will allow 

other researchers to significantly contribute to the 

persistent issue of balancing customer’s waiting 

time with provider’s cost. 
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5.0 Future Work 

The assumption of this constructive review is that 

cloud service delivery will be more effective with 

respect to reduced waiting time and increased profit, 

if existing approaches to distributed systems are 

adopted in managing the servers used by the cloud 

service providers for cloud service delivery. This is 

yet to be proved. So for future work, a cloud e-

market model that utilizes an existing approach in 

distributed systems will be developed and tested 

against existing cloud e-marketplace model. 
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