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Research and Realization of Data Storage Model for Multi-tenant under SaaS Mode
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Abstract SaaS mode introduces the multi-tenant environment, which may cause following two concerns raised for data-
base storage:isolation of tenant’s data and expandability of tenant’s data, With research of the data storage and access
mode for multi-tenant environments, this paper pointed out the model of ‘shared schema for data storage and indepen-
dent schema for data access on shared database’. This model separates the schema for data storage and access for SaaS
application, which would resolve the problems of ‘isolation of tenant’s data’. Meantime, the paper pointed out another
XML-based model for multi-tenant data expansion, which would resolve the problem of ‘expandability of tenant’s da-

ta’. Furthermore, the report described the detailed solutions for the two models, which are proven practical and flexible,
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<Cn+m></Cn+m>
<Xml>

B2 7elimERm XML F&

il Schema T, 28 TS S BIH - B
BB F, R AN Sl 4 SR, ST P SR R B A
EE,

3 KHIFR

THEZEH L SQL Server2010 MHHEAET§ .
3.1 “HBMIEREHH Schema FFEHE I 3T Schema 5 5)”
EXRH
EET SaaSERK CRM R4 %, % P Customer Bk R
A Contactor B“Z& F1 7By B H 3T &, Bl an, Frig -
101 B , 3% FE“BYEE Schema—~7E ST ZEM T, QIR K F R4
RUE QBRI P BTSSR B B 2 A B
IR, ER A SaaS N .
—— Ry
USE CrmDB
GO
CREATE SCHEMA schel01
—— R PR A XS A
create view schel01, Customer
as
select * ,fAP P RELE
from dbo. Customer
where tenantlD = 101
with check option
go
create view schel01. Contactor
as
select » , P § REAE
from dbo. Contactor
where tenantID = 101
with check option
go
PN ﬁuﬁﬁ,ﬁgm m
— R R BRI R MDS RS
declare @pwd varchar(128)
set @pwd = hashbytes('MD5’,123456")
exec('CREATE LOGIN userl01 WITH PASSWORD="""-+ @ pwd
+""y
USE test
GO
CREATE USER userl01 WITH DEFAULT_SCHEMA= schel01
BUT R SQL RS S5, BL userl01 B FEHERE, W R BB
AL 101 B8R M T EBSR B S BRI ART,
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LA PR B ToRE, Flin, S 101 £%F Contac-
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Birthday”, #%M“fig XML Schema—KFI LB EMT R
XML FE—~gE# ¥ XML R5 |~ RFER BB 6
BT,
ORIRGE— T B F B XML Schema, E X B FEHERN (ex-
tendCol colName="" colType="" (/>
CREATE XML SCHEMA COLLECTION dbo. ExtendColSchema AS
N'(xs: schema attributeFormDefault="unqualified" elementFormDe-
fault="qualified"
xmlns; xs= "http: //www. w3. org/2001/XMLSchema">
(xs: element name= "extendCol")
(xs: complexType)
(xs; simpleContent)
(xs;extension base="xs;string")
{xs:attribute name= "colName" type="xs:string" />
{xs;attribute name="colType" type="xs;string" />
{/xs; extension)
(/xs; simpleContent)
{/xs;complexType)
(/xs;element)
{/xs:schema)’
GO
QOARBULBIEMY R XML FB
alter table Contactor alter column extendCol XML (ExtendColSche-
ma)
OfgE XML &5l
CREATE PRIMARY XML INDEX idx_extendCol ON Contactor
(extendCol)
Ot aEE BRI RE
create view sch101, Contactor
as
SELECT %
yextendCol. query(’ (/extendCol[ @ colName="email"])"). value(’' (/
extendCol)[1]’, 'varchar(100)') As email
sextendCol. query(’ (/extendCol[ @colName="job"1)").
value(' (/extendCo)[1]', 'varchar(100)’) As job
From dbo. Contactor
WHERE tenantID = 101
with check option
O RFB B3
DBEWYT RFERHNE;
——LL user10l B R, ARBZHESFENHS N 1 HBERA
SELECT CID, -+, email, job
from Contactor
WHERE CID = 1
DIFAGEY RFE A XML 345, 60, Hriga /101
BB AR A 1 9 Email £ "joan. sina. com",Job "Bl F4E£";
INSERT INTO Contactor(tenantID, CID, «+- , extendCol)
VALUES(101,1,+,

"¢ extendCol colName="email" colType="string">joan@sina. com{/
extendCol»
(extendCol colName="job" colType="string")
Bl F4E£(/extendCol) )
OFEH XML FEB I HA, B0, K b E 57 ¥ AR AT
EMAIL &% "joan168, sina. com";
UPDATE Contactor
SET extendCol. modify(
'replace value of (/extendCol[ @colName="email" D[ 1] with

nf

"joan168@sina. com" ")
WHERE Cid=1

D MIBR XML F BB , W B H A2,

ML EEBIRT IR, 2 F XML WEEEYT BEA R &
PR, BT SR R, SR A W AREE, h TH A
P BZBSRET XML I T, R BE R M 204t
H, BEE T B SaaS B F M AR ERER .

GRE ACRE—F SaaS VHEESERFT AL
BRI T Schema 7R EHE 37, Schema T[], AR R B
AR ESE—BEMBE I, & SeaS RE RALH R
BEMPBEEEB ALY ; R, B HETF XML H¥EEY
FRAEY, ARUTHh SR T LA S B, SeaS MRS IR ALFT IR
PETHBE N A M EARDY, ACESTARE TREHEP
BRI ERMNARERRY B, BV AERER MR
SaaS N & REPMELER

2 % X W

[1] Weissman C D,Bobrowski S. The design of the force. com mul-
titenant internet application development platform[ C] // Pro-
ceedings of the ACM SIGMOD International Conference on
Management of Data, 2009. Providence, Rhode Island, USA;
Ugur Cetintemel, 2009 ; 889-896

[2] Frederick C, Gianpaolo C. Architecture strategies for catching
the long tail_OL]. http; //msdn2. microsoft. com/zh-n/architec-
ture/ aa479069, aspx, 2006

(3] ZEBR, ZEE L3, % ETHEERN SeaS 2H P HIE
R PLRBESELT]. W2, 2012,00:110-119

[4] #kem, 5Kk, 2 E R, %. £T Chunk Folding 89 & /i
B EEmLHILT]. (L5, 2011,12,2319-2330

[5] Microsoft Inc. Microsoft SQL Azure [EB/OL]. http://www.
microsoft, com/cz- e/azure/sqlazure, 2012

(6] Aulbach S,Grust T,Jacobs D, et al. Multi-tenant data- bases for
Software as & Service; Schema-mapping Techniques[ C] // Proc.
of ACM Conference on Management of Data. Vancouver, Cana-
da:[s. n. J,2008:1195-1206

[7] Agrawal R,Somani A, Xu Yirong. Storage and Querying of E-
Commerce Data[ C]// VLDB, 2001.149-158

[8] DeCandia G, Hastorun D, Jampani M, et al, Dynamo: Amazon’s
Highly Available Key-value Store{ C]// SOSP, 2007

(9] whfh. EHRMIES AR AR B fr-SaaS MR [M]. LR . R F T
A i et , 2008

[10] k&R EME, KK, % SOA 5EHH. B4 FEMAT]. 3
BRI, 2011,12:6-11

(11] MHR, REE AT, 4. AHESES R R ENEAI] B
IRER K 2224 . B ARABHERR, 2013, 25(1):101-110

+ 197



