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    Abstract- In a Multi-Tenant architecture, the data from 

multiple companies are placed on the same server generally 

separated from each other via a simple partition that prevents 

data to migrate from one company to another. As the data is 

housed on the same server, each company using the software is 

running the same basic application, with the same basic 

functionality and with the same limited configuration 

capabilities. In a Multi-Tenant architecture, the modifications to 

the software are limited because multiple customers use the same 

instance of software. In comparison to this, in Single-Tenant 

architecture, the software can be customized to meet the specific 

and special needs of each customer. Multi-Tenant Architecture 

also provides Improved Scalability, Operational Efficiency, 

Software Development Life Cycle Management, etc. Here, we 

will concentrate on critically analyzing the multi-tenant 

architecture and virtualization techniques to implement SaaS on 

various quantifiable parameters to propose an decision support 

system that would propose the architecture that best meets the 

needs of the user. The parameters will take into account the 

essential cloud computing requirements such as load balancing, 

security, configurability of applications to business model and 

workflow, economies of scale, data aggregation and data mining 

etc and provide the most suitable architecture that provides the 

scalability of hardware virtualization and the flexibility of 

software virtualization in multi-tenancy. 

 

    Index Terms- Cloud Computing, Virtualization, multi-

tenancy, Data warehouse, single-tenant 

 

I. INTRODUCTION 

his Cloud computing is a model for enabling ubiquitous, 

convenient, on-demand network access to a shared  pool of 

configurable computing resources (e.g., networks, servers, 

storage, applications, and services) that can be rapidly 

provisioned and released with minimal management effort or 

service provider interaction. On-demand self-service, broad 

network access, Resource pooling, Rapid elasticity and Measured 

Service are the essential characteristics of cloud. Cloud Software 

as a Service  (SaaS), Cloud Platform as a Service  (PaaS), Cloud 

Infrastructure as a Service (IaaS) are three service models of 

cloud. Private cloud, Community  cloud, Public  cloud and 

Hybrid cloud are four deployment models.  

The working definition of SaaS, “Software deployed as a hosted 

service and accessed over the Internet” encompasses a lot of 

ways SaaS can be implemented. From an application architect's 

point of view, there are three key differentiators that separate a 

well-designed SaaS application from a poorly designed one. A 

traditional well-designed SaaS application is Scalable, Multi-

tenant-efficient and Configurable. 

Though, Salesforce.com, the most successful SaaS Company of 

all times has a purely Multi-Tenant architecture, the advent of 

virtualization has significantly challenged this model. Many 

companies like SAP are moving towards a Single-Tenant 

architecture. The world of Software-as-a-Service (SaaS) is now 

witnessing the most talked about Single-Tenant vs. Multi-Tenant 

architecture debate.  

Cloud computing is the delivery of computing as a service 

whereby software  (SaaS), platform (PaaS), Infrastructure (IaaS) 

are provided to computers over a network. Vendors, namely, 

Salesforce, Google, Microsoft, Amazon etc have used different 

techniques/architectures for providing these services to 

consumers. Two most widely used architectural techniques being 

multi-tenancy and virtualization each with its own advantages 

and disadvantages. 

There are various parameters that will help in determining the 

most appropriate cloud computing architecture on over all 

service interaction from service provider and service consumer 

point of view. The parameters will take into account the essential 

cloud computing requirements such as load balancing, security, 

configurability of applications to business model and workflow, 

economies of scale, data aggregation and data mining etc and 

provide the most suitable architecture that provides the 

scalability of hardware virtualization and the flexibility of 

software virtualization in multi-tenancy. Such a system will 

automate the process of architectural decision making thus 

saving valuable cost and time providing benefits to the service 

provider in terms of efficient resource utilization, customer 

satisfaction, ease of maintenance and administration and to the 

service consumer by providing the architecture that meets the 

business objectives and business logic for maximum profitability. 

To solve this problem of complexity, we use multi agent based 

architecture in distributed data warehouse. It will also facilitate 

the collaboration, interaction and independency of the different 

machines and to improve the parallel execution of the user 

queries. In this case, the distribution consists in distributing data 

when the server reaches its storage capacity limit. This 

distribution assures the scalability and exploits the storage and 
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processing resources available in the organization using the data 

warehouse. The materialized views and indexes will be used on 

each individual machine that must be tuned and optimized for 

performance. Our work aims is 1) to develop a dynamic system 

that can manage the DWH automatically, 2) taking advantage of 

the storage and processing resources available in the 

organization, 3) Reduce the network load, (4) improve the query 

response time, 4) use of individual buffer for client, therefore no 

need to be connected with dispatcher all the time to get result. 

This paper is organized as follows: Sect. 2, gives the information 

about our finding related to multi agent based architecture and 

distributed data warehouse.  In sect. 3, we will show our 

experimental results related to our work. In sect. 4, we mention 

the reviews that we have got. In sect 5, we will improve our 

work. Finally, in sect. 6, a conclusion is made. 

 

 

II. RESEARCH ELABORATIONS 

    Data Warehousing is a collection of decision support 

technologies, aimed at enabling the knowledge worker to make 

better and fast decisions [3]. There are many technologies to 

transform traditional DBMS to be more suitable for multi-tenant 

architecture [4]. They also identify the various performance 

bottlenecks of multi-tenant architecture. Donald Kossmann 

evaluated various alternative architectures for transaction 

processing in the cloud. He presents a benchmark study of the 

services of various vendors namely Amazon, Google and 

Microsoft on various parameters like business model, cloud 

provider, web/app server, database, consistency, App-language, 

DB language, architecture and Hardware configuration using 

TPC-W benchmark [11]. We can use the metadata to store 

information about each tenant. Any update specific to a particular 

tenant are made by updating its metadata thus avoiding conflicts 

with other tenants. The database model used is shared database, 

shared schema [5]. The proposed architecture provides two levels 

of multi-tenancy. The first level of multi-tenancy being provided 

due to allocation of different tenants to different databases while 

the second level of multi-tenancy being provided by allowing the 

tenants to share the database tables. We can propose an efficient 

priority service algorithm as a master in the cloud that maps the 

local priorities of the tenants to global priorities while following 

the fairness constraint for each tenant and evaluating the 

algorithms performance in terms of the expected total revenues, 

Quality of Service and expected response time [6]. We can 

propose a Multi-Tenant platform “Uranus”, that is designed to 

overcome the shortcomings of hardware based virtualization 

which lacks scalability for providing a cost effective service to 

the customer and software based multi tenant architecture used in 

cloud computing which lacks in flexibility as the applications 

need to modified or developed from scratch in order to work on 

this platform [3]. ”Uranus” allows LAMP applications to be run 

without requiring any modification in secure, scalable and 

flexible manner. There is architecture of a SaaS platform for 

executing multi-tenant SaaS applications [7]. The platform 

allows configuring the SaaS applications specifications according 

to organizations culture, workflow and business logic. The 

architecture consists of three parts namely-Configuration 

manager which is to configure the application, Runtime engine 

which generates a tenant specific application using codebase and 

metadata and metadata management system which provides 

metadata API for easier access to shared database. There is an 

automated approach to reduce the operational cost of cloud 

service such as cost of facilities, physical IT equipment and 

software, administration costs by optimizing the workloads 

among servers while keeping the number of servers required to 

minimum in a shared resource environment by taking into 

account the configuration of host and the time-varying demand 

of workloads [8]. There is a loosely coupled cloud computing 

architecture which focuses on over all service interaction from 

service provider and service consumer point of view for SaaS 

[11]. The author identifies the necessary components for cloud 

computing SaaS and how they interact with each other focus on 

security and load balancing requirement in cloud computing 

environment while considering the multi-tenant nature of cloud 

computing. 

 

 

III. PROPOSED METHOD 

    Cloud computing is the delivery of computing as a service 

whereby software (SaaS), platform (PaaS), Infrastructure (IaaS) 

are provided to computers over a network. Vendors, namely, 

Salesforce, Google, Microsoft, and Amazon etc have used 

different techniques/architectures for providing these services to 

consumers. Two most widely used architectural techniques being 

multi-tenancy and virtualisation each with its own advantages 

and disadvantages. The hypothesis on the observation that 

through rigorous study of journals, white papers and books that  

both the principle of multi tenancy  and virtualisation are  not 

universally accepted and supported within the software industry, 

and this may be a source of competitive differentiation. 

     The study for the identification of various technical 

alternatives at various levels of the cloud computing architecture 

including front end, application and database level and 

identification of different quantifiable parameters for the decision 

support system to make intelligent and informed architectural 

decisions will also be based on data collected from experts in the 

industry including companies like Accenture, Cognizant, Tavant 

Technologies,Ercisson,GlassBeam,Force.com etc through a 

Questionnaire developed through extensive study of journals, 

books, white papers etc.  

     The comprehensive list of parameters thus developed can be 

used in the development of the decision support system in 

ASP.NET with SQL Server as backend to automate the process 

of architectural decision making thus saving valuable cost and 

time providing benefits to the service provider in terms of 

efficient resource utilization, customer satisfaction, ease of 

maintenance and administration and to the service consumer by 

providing the architecture that meets the business objectives and 

business logic for maximum profitability. 
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      Platform-ASP.net- This platform will be used for building the 

prototype decision support system including the user interfaces, 

application logic and database. Language-C#-This language will 

be used for the coding the logic behind the decision support 

system so that intelligent decisions can be made. The logic will 

be based on the parameters that will identify in the course of 

research work. Database-Sql Server-The database will store the 

values of the parameters identified. Compiler-Microsoft Visual 

Web Developed. The Questionnaire developed through extensive 

study of journals, books, white papers etc. will be used to collect 

data from experts in the industry including companies like 

Accenture, Cognizant, Tavant Technologies, Ercisson, 

GlassBeam, SalesForce.com etc. The data collected will further 

be refined through in depth study of research papers, journals, 

books and further verifies from an expert in the domain. 

 

IV. CONCLUSION 

Having analyzed both architectures on the basis of technology, 

functionality and security, both single-tenant and multi-tenant 

architectures have their own advantages and disadvantages. It is 

important to identify and assess what key aspects are most 

important for your needs. We must consider configurability, 

integration, customizability and security factors and how they 

match your needs. The parameters will take into account the 

essential cloud computing requirements such as load balancing, 

security, configurability of applications to business model and 

workflow, economies of scale, data aggregation and data mining 

etc and provide the most suitable architecture that provides the 

scalability of hardware virtualization and the flexibility of 

software virtualization in multi-tenancy. 

Such a system will automate the process of architectural 

decision making thus saving valuable cost and time providing 

benefits to the service provider in terms of efficient resource 

utilization, customer satisfaction, ease of maintenance and 

administration and to the service consumer by providing the 

architecture that meets the business objectives and business logic 

for maximum profitability. 

We discussed about the existing problem and our proposed 

method for that problem. We described here is multi agent based 

system based query cycling  process in distributed DWH and also 

remove the disadvantage of multi agent approach by placing an 

buffer, so that there will be no need for client to connect at all the 

time to get the results. Now it is not connected approach. Buffer 

will be on client side.  This architecture ensures high 

performance to dynamic content applications even during 

overload conditions such as those during time-of-day effects. We 

have concentrated only on query cycling agent and an iteration 

agent in distributed data warehousing and limit some 

disadvantages of this architecture. In future we can implement 

the remaining agents which we can propose in our system. 
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