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Indexing Mechanism of Multi-Tenant Database Based on Chord
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Abstract  Multi-tenant data management is an important part of supporting SaaS applications
torunefficiently. With the continuous expansion of the tenants, multi-tenant database is deployed
in cloud computing environment. Since every node in clouds stores and processes multi-tenant
data, it needs a peer to peer (P2P) structure to organize multi-tenant data management system.
In this case, a well-organized, scalable multi-tenant indexing mechanism in clouds is critical for
efficient querying. In this paper we proposed a multi-tenant indexing mechanism supporting P2P
structure. For solving the problems of mutual interference of multi-tenant indexes and disordered
distribution of multi-tenant data, we improved the mapping approach of identifier space in Chord,
which makes a single tenant index be stored in the cloud, in isolation and in order. Moreover, we
designed an assignment algorithm of identifier space to evenly and clustered place multi-tenant
indexes and data to nodes, which not only avoids bottleneck of querying performance through P2P
structure, but also reduces data transmission cost. Last we presented a dynamic maintenance
strategy of multi-tenant indexing mechanism to adapt to the scenario of increasing indexes and
tenants by doubling identifier space. Through the extensive experiments, we demonstrate that
the proposed mechanism outperforms centralized indexing mechanism with at least 50% of query

time reduction and 1.5 times throughput increasement.
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Background

Multi-tenant database is an important foundation of
software as a Service (SaaS), and it becomes a popular issue
in this field. One of the greatest characteristics in SaaS is
single- instance and multi-tenancy, i. e., more than one
tenants use an application. Tenants purchase and use
compute resources as needed, which greatly save costs for
tenants. Multi-tenant database can simultaneously provide
data management and access service for multi-tenants. SaaS
application is deployed on top of multi-tenant database and
tenants access their own data in multi-tenant database
through the application.

Indexing mechanism is an important issue of efficient
query in the field of multi-tenant data management. This
paper focuses on establishment and maintenance of highly
efficient indexing mechanism. Most related works address
the problem of index isolation for multi-tenant data in shared
schema. They separately establish indexes for tenants and
tenants only access their own data through isolated index,
which can improve access efficiency. However, massive
multi-tenant data should be deployed in cloud computing
environment. At present multi-tenant indexing mechanism in
clouds has not been discussed yet. The challenging problems

to be solved include how to distribute multi-tenant indexes in

clouds, how to achieve isolation of multi-tenant indexes in
clouds and how to dynamically manage the increasing tenants
and indexes.

This paper proposed a Multi-tenant Indexing Mechanism
Based on Improved Chord Mapping Approach ( MIMC),
which can distribute index entries to nodes in clouds isolated,
orderly and evenly. The presented approach of dynamic index
management can accommodate the scenario of infinitely
increasing number of tenants and their data. As the nodes
form a P2P network, there is no performance bottleneck for
MIMC compared with centralized indexing mechanism.
Experiments show that when tenants are on a large scale,
query efficiency is 2 to 6 times faster and throughput is
improved by 1.5 to 7 times than that of centralized indexing
mechanism.
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