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Research on Index of Multi-Tenant Based on Key-Values for SaaS Application
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Abstract In order to excellently support SaaS application, multi-tenant database system needs to
meet the tenants requirement of isolation and on-demand customization, and then to provide data
storage mechanism and index mechanism that supporting isolation and flexibility. Based on key-
values model, this paper proposes a meta-data driven indexing mechanism, according to tenant
customization requirements, the model constructs respective index metadata for business data of
the tenants, and then achieves isolation & customization effects through metadata-driven mecha-
nism; while the index maintenance strategies are given, in response to tenants access requests,
the model forms and slices the index data as the basic unit and return quickly the result sets. In
this paper, detailed experimental results show that index maintenance and data access of this pro-

gram work with good performance under normal conditions.
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3. if MappingSet (A,B)=null, then
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002 R B
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TenantID TableID MappinglD Columnl Column2 Current Pivot
001 R Mo1 A B 6

& 6 MappingIndex(A>>2)
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001 Mo1 1 3
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Background

A multi-tenant database system for Software as a Service
should offer schemas that are flexible in that they can be ex-
tended for different versions of the application and dynamical-
ly modified while the system is on-line.

There are five techniques until now. In three of these
techniques, the database “owns” the schema in that its struc-
ture is explicitly defined in DDL. Included here is the com-
monly used mapping where each tenant is given their own
private tables, which we take as the baseline, and a mapping
that employs Sparse Columns in Microsoft SQL Server.

These techniques perform well, however they offer only
limited support for schema evolution in the presence of exist-
ing data. Moreover they do not scale beyond a certain level.
In the other two techniques, the application “owns” the sche-
ma in that it is mapped into generic structures in the data-
base. Included here are XML in DB2 and Pivot Tables in
HBase. These techniques give the application complete con-
trol over schema evolution, however they can produce a sig-
nificant decrease in performance. The authors conclude that
the ideal database for SaaS has not yet been developed and of-
fer some suggestions as to how it should be designed.

In order to excellently support SaaS application, multi-

tenant database system needs to meet the tenants requirement
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of isolation and on-demand customization, and then to choose
data storage and index mechanism that supporting isolation
and flexibility. An effective way is to store data including the
key-values based on meta-data. Based on relational database,
this paper proposes a meta-driven indexing mechanism and
according to tenant customization, the model constructs re-
spective index metadata for business data of the tenants;
while the index maintenance strategies are given and in re-
sponse to tenant access requests, the model forms and slicing
the index data. In this paper, detailed experimental results
show that this program works with good performance under
normal conditions.
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