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(57) ABSTRACT 

A method for alloWing individual user entities access to 
tables in a database, such as a DB2 database, in an isolated 
manner, that is, Without interfering With each other. For each 
original database table, DDL statements are employed to 
create a neW table. Within the neW table are de?ned the same 

columns that are de?ned in the original database table, as 
Well as an additional column that includes a User Identi? 
cation. AvieW is created having the same name and column 
de?nitions as the original database table, Where the vieW 
selects only the roWs in the neW table in Which the User 
Identi?cation matches a particular user entity. For each 
particular user entity, access is alloWed to the vieW for 
executing DML statements of the application program With 
out modi?cation of the DML statements of the application 
program other than for purposes of developing and testing 
functionality of the application program. 

4 Claims, 2 Drawing Sheets 
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METHOD FOR FACILITATING 
DEVELOPMENT AND TESTING OF 

RELATIONAL DATABASE APPLICATION 
SOFTWARE 

BACKGROUND OF THE INVENTION 

The invention relates generally to relational database 
application software development and testing and, more 
particularly, to a method for alloWing individual user entities 
(e.g. individual users or user groups) access to tables in the 
database in an isolated manner, that is, Without interfering 
With each other. 

Databases are computeriZed information storage and 
retrieval systems that are essential for the operations of 
many businesses. A database manager, also knoWn as a 
database management system (DBMS), is a complex and 
sophisticated computer program that provides a variety of 
tools for de?ning, manipulating data in, controlling access to 
and otherWise managing the database in a variety of Ways. 
A relational database management system (RDBMS) uses 
relational techniques for storing and retrieving data orga 
niZed into tables Which consist (conceptually) of roWs and 
columns of data. The manner in Which data is physically 
stored in the database is handled by the database manager, 
and is not the concern of the user. 

In the context of the invention, a relevant function of the 
database manager is executing the programming statements 
(program code) of an application program Written in a 
language such as SQL (Structured Query Language). SQL is 
used for three kinds of operations, Which have their oWn 
respective subsets of SQL. Thus, data manipulation opera 
tions are directed by Data Manipulation Language (DML) 
statements, and include data retrieval and data modi?cation. 
Data de?nition operations are directed by Data De?nition 
Language (DDL) statements, and include creating and 
removing objects such as tables, indexes and vieWs. Data 
administration or control operations are directed by Data 
Control Language (DCL) statements and alloW a database 
administrator to maintain and coordinate use of the database, 
including granting authorities or privileges to user entities to 
access database objects in speci?c Ways. In addition, there is 
Job Control Language (J CL) Which is used to identify a job 
to the operating system and to describe requirements of the 
job. 
A database typically has many tables, sometimes num 

bering in the hundreds, and each table typically has multiple 
roWs and multiple columns. Within each table, there usually 
is something that uniquely identi?es each roW, and that 
something is knoWn as the primary key. If employed, a 
primary key is de?ned (as a matter of database design and 
as part of the table de?nition) as the column or combination 
of columns that distinguishes a particular roW from all 
others. 

In addition to user tables, that is, tables created by users 
to contain user data, a database contains a variety of system 
tables, Whose function is to hold certain data that the 
database manager itself needs in order to manage the data 
base. The system tables are collectively referred to as the 
database catalog. 
A particular relational database management system in 

combination With Which the invention may be employed is 
knoWn as DB2, a product of International Business 
Machines Corporation (IBM). DB2 runs on mainframe 
computers under operating systems such as OS/390, and 
versions are also available for various personal computer 
operating systems. The invention, hoWever, is not in any 
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2 
Way limited to use in combination With DB2, and may, for 
example, be employed in combination With other relational 
database management systems such as Oracle, Sybase, 
Informix and SQL Server. 
A database can be very complex, involving, as noted 

above, hundreds of tables, and requiring a large data storage 
capacity When “live,” for example, several terabytes. (A 
terabyte is a trillion bytes.) 

Developing, testing and maintaining a relational database 
application program typically requires a team effort, involv 
ing many individual application programmers (also knoWn 
as “users” in the context of the development environment) or 
groups of individual application programmers or users. The 
terminology “user entity” is employed herein to refer to both 
individual users and groups of users. Providing an applica 
tion development and testing environment in Which a plu 
rality of user entities access the database, as a practical 
matter, presents a number of challenging demands, if con 
?icts are to be avoided. Each stage of the testing process has 
varying degrees of complexities and demands on coordinat 
ing testing efforts. 
As a simple example, through DML program statements, 

during development and testing one user entity may be 
uploading data to a table, another user entity may be deleting 
data from the same table, While a third user entity is 
attempting to test a program that accesses the table. Clearly 
there are con?icts. 
As more general examples, during unit testing, tests are 

performed on individual program modules to determine if 
they meet de?ned speci?cations. Individuals Working alone, 
typically a programmer, usually perform unit tests. A very 
limited amount of coordination is necessary for unit testing. 
String testing advances the process With a series of program 
modules to con?rm that they communicate necessary infor 
mation betWeen each other. Then the testing process 
advances to the system level. At various stages, application 
program modi?cations are made and regression testing is 
required to revalidate results. There are additional kinds of 
testing such as performance, stress, production simulation, 
and parallel production testing done prior to implementation 
of an application. 

There are a number of demands speci?c to various stages 
of testing. In the context of the invention, it can be difficult 
to keep track of the test data necessary to repeat the tests and 
re-establish the test data, especially When tests require 
isolation or a prede?ned order to the testing schedule. 
As another example, different program modules serve 

different functions and may need to be isolated or scheduled. 
Examples are purge programs, report programs, and update 
programs. Testing a report program While testing the update 
program may produce unpredictable results. Was the reason 
the reports Were Wrong due to errors in the report program 
or just the fact that the update program changed the data 
before it Was reported? Was the reason the update program 
failed because the purge program removed the data before it 
could be updated? These can be time consuming and frus 
trating questions to ansWer. 

In real-World projects, different components of the system 
are typically in different stages of testing. For example, some 
program modules might still be in unit test While others are 
in string test. AlloWing more than one group of testers to 
perform these tests in the same environment on shared data 
is neither practical nor advised. Different test activities can 
adversely affect one another. Testing in this Way is very 
error-prone and requires extensive coordination activity that 
sloWs project progress and can impede, if not prevent, 
parallel testing. 
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Individual unit tests also have the problem of determining 
Whether the program functioned as expected. Reports and 
screens are fairly easy to verify, but did the data stored go 
through the expected transformation? Did the employee 
given the 10% raise have his salary updated by the correct 
amount in the data store? Was some other employee attribute 
accidentally updated at the same time? 

Using a database management system like DB2 can pose 
additional demands. The very facilities that guarantee pro 
duction data integrity make testing more dif?cult. Thus, the 
DB2 database manager uses a lock mechanism to ensure that 
users reading information get accurate data and that only one 
user can update at a time. For example, assuming a locksiZe 
of page is chosen, if tWo testers (user entities) have data that 
happens to be on the same page, they could prevent each 
other from testing. To make matters Worse, locks are not 
released until commit. On-line debugging facilities can hold 
locks for hours, preventing one or more tests from being able 
to execute. 

The DB2 database manager has a load utility Which is 
often used to re-establish test data. There also are third-party 
replacements for the DB2 load utility. These loads have to be 
done table by table and Job Control Language statements 
developed to accomplish the task. Moreover, While the load 
utility is executing, the tables are unavailable for other 
testing Work. After loads are done, tablespaces may require 
image copies or additional utility operations such as the 
check data utility to make the data available again. 

Referential integrity constraints can cause additional con 
sideration as to hoW the data is saved and loaded, or even 
Which tables are required for testing. Although these con 
straints are bene?cial to the integrity of the application, they 
Will require data in other tables, and consideration in the data 
loading for test purposes. 

There are a number of conventional solutions to these 
demands, each having its oWn draWbacks. Conventional 
solutions generally involve (1) scheduling, (2) creating 
additional environments (multiple copies of the same 
tables), (3) various combinations of the above, or (4) modi 
fying program code and adding additional column(s) to 
tables. 

Simply scheduling testing is by far the easiest solution. 
Thus, Monday is the report program, Tuesday is the update 
program, Wednesday is the Purge program, etc. Monday is 
string test #1; Tuesday is string test #2. Monday is system 
test #1 and Tuesday is regression test #1. The problem is 
time; given enough time, scheduling Would be an easy 
solution to the problems described above. 
A hybrid approach is combining scheduling With key 

assignment. If key values are assigned to various test pro 
cesses, at least some testing can occur in parallel. As an 
example, the report program test uses employees 100 
through 200. The purge program uses employees 200 
through 300, etc. But, What about the department table? It is 
keyed by department number. All employees in the 100 
through 200 ranges must be assigned to departments 10 
through 20 and employees in the 200 through 300 ranges 
must be assigned to departments 20 through 30. DraWbacks 
here are that each additional key must be assigned a range 
for each test group and the relationships propagated prop 
erly. Even so, errors can occur in programs that Will occa 
sionally cause updates to data that is not intended. DB2 lock 
contention can still happen in spite of careful choices of key 
assignments. 

Providing multiple environments is sure Way to avoid 
lock contention. Each user entity is given a set of tables. This 
avoids DB2 load and lock contention problems entirely, but 
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4 
it can be an expensive alternative. It is not unusual for an 
application environment With 400 “live” tables to groW or 
perhaps explode to more than 8000 test and development 
tables. Even With the availability of DB2 alter and migrate 
tools, this alternative becomes very time consuming for 
database administrators (humans). Application program 
modules each have to be bound properly, using the correct 
DB2 table creator. The same program module can be bound 
many times in such an environment. If there is a common 
module that is used in many functions and a change is made 
to it, the module Will have to be bound numerous times and 
tested everyWhere. Another risk of this solution is not 
properly making a table change to all environments. This 
could result in application program code being developed 
against an outdated table de?nition. In general, When mul 
tiple environments are provided, a lot of coordination is 
required for database changes. The more environments, the 
more coordination is required. 

Avariation of using multiple copies of tables is to provide 
multiple DB2 subsystems. Although this variation is an even 
more expensive solution, an advantage is that DB2 creators 
(sometimes referred to as oWner) do not have to be changed. 

Another approach is modifying program code and adding 
additional column(s) to tables. As an example, a pre-pro 
cessor may be employed that reads program source code and 
adds a WHERE clause to each SQL query to point at a 
speci?c data value supplied at execution time. This mini 
miZes the number of environments and usually solves lock 
contention problems. Unfortunately, it requires modi?cation 
of application program source code, and these modi?cations 
can be quite extensive. It additionally requires that several 
coding conventions be adopted to set the additional columns 
properly When a statement to INSERT a roW is executed. 
Pre-processors have to be Written and executed to add the 
WHERE clauses to the SQL source code. When SQL syntax 
changes are made, changes to the pre-processor have to be 
made to recogniZe the neW syntax. 
A related prior art approach is to create a set of test and 

development tables corresponding to the “live” database 
tables. Within each test and development table the same 
columns are de?ned as in the original database Table. 
Another column is added to each test and development table, 
de?ned to include a value that is unique for each tester or 
group of testers (user entity), and also made part of the 
primary key of the table. In addition, a vieW is created 
having the same name and column de?nitions as the corre 
sponding “live” database table, Where the vieW selects only 
the roWs in the test and development table in Which the 
unique value matches a particular user entity. This gives 
each user entity its oWn vieW, or slice, of the table, Which is 
accessed using application program DML statements. Each 
slice is completely isolated from the activities of other 
testers. While an improvement to other prior art approaches, 
this particular approach still has draWbacks. In particular, the 
column added to each test and development table is part of 
the primary key, and therefore must be present. HoWever, the 
added column is omitted from the vieW. As a result of this 
omission, a Data Manipulation Language statement to 
INSERT a roW and accessing only the vieW Would not store 
a value in the added column of the test and development 
table. Accordingly, a pre-processor is still required, although 
not as extensive a pre-processor as in other prior art 
approaches, to modify the INSERT statements of the appli 
cation program being developed or tested so as to reference 
the test and development table for storing a value in the 
added column Which requires a value to be present. More 
over, When development and testing are completed, a pre 
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processor must again be run to remove the modi?cations to 
the INSERT statements of the application program in order 
to correctly access the corresponding “live” database table. 

SUMMARY OF THE INVENTION 

An exemplary embodiment of the invention provides a 
method for facilitating the development and testing, by a 
plurality of individual user entities, of a relational database 
application program Which includes a plurality of Data 
Manipulation Language statements, Which runs under a 
database management system and Which accesses original 
database tables organiZed as roWs of de?ned columns. For 
each original database table, Data De?nition Language 
statements are employed at least a ?rst time to create a 
corresponding neW table. Within the neW table are de?ned 
the same columns that are de?ned in the original database 
table. The neW table includes an additional column that is 
de?ned to include a User Identi?cation. For each original 
database table, Data De?nition Language statements are also 
employed at least a ?rst time to de?ne a vieW created having 
the same name and column de?nitions as the corresponding 
original database table, Where the vieW selects only the roWs 
in the neW table in Which the User Identi?cation matches a 
particular user entity. For each particular user entity, access 
is alloWed to the vieW (created by a match of the User 
Identi?cation With the particular user entity) for executing 
Data Manipulation Language statements of the application 
program, including statements to insert roWs, Without modi 
?cation of the statements of the application program other 
than for purposes of developing and testing functionality of 
the application program. 

Embodiments of the invention accordingly address the 
need for test case isolation, While avoiding the considerable 
problems With the common methods of providing this iso 
lation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a representation of the prior art approach of 
providing multiple development and testing environments, 
giving each user entity is given an identical set of test and 
development tables; and 

FIG. 2 is a representation of an embodiment of the 
invention Wherein one set of test and development tables is 
made, and each user entity is given access to a slice of the 
test and development tables independent of other user enti 
ties. 

DETAILED DESCRIPTION 

FIG. 1 is a simpli?ed representation of the prior art 
approach of giving each user entity its oWn set of tables, in 
other Words, providing multiple environments. In FIG. 1, a 
horiZontal dash line 20 conceptually separates a “live” or 
production environment 22 above from a test and develop 
ment environment 24 beloW. Within the live or production 
environment 22 are live database tables, and Within the test 
and development environment 24 are test and development 
tables used only for development and testing, and not 
necessarily containing real data. (HoWever, it is quite pos 
sible to have a system in development that has no corre 
sponding tables in production, in other Words, no live 
tables.) 

Within the live or production environment 22 of FIG. 1 
are tWo representative tables 26 and 28 of a relational 
database. It Will be appreciated that this is an extremely 
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trivial example, and that a relational database application 
may very Well have hundreds of tables. Table 26 is de?ned 
as a table named DEPARTMENT in Which the roWs have 
tWo columns de?ned as DEPTNO and DEPTNAME, Where 
DEPTNO is the primary key. Table 28 is de?ned as a table 
named EMPLOYEES in Which the roWs have three col 
umns, de?ned as EMPNO, NAME and DEPTNO. EMPNO 
is the primary key, and DEPTNO is a foreign key (from the 
Department table 26). 
The folloWing EXAMPLE 1 is exemplary SOL, more 

particularly Data De?nition Language (DDL) statements, 
for this prior art approach. 

EXAMPLE 1 

CREATE TABLE TS3EMP.DEPARTMENT 

(DEPTNO CHAR(3) NoT NULL 
,DEPTNANE vARCHAR (38) NOT NULL 
,MGRNO CHAR (6) 
,ADMRDEPT CHAR (3) NoT NULL 
,LOCATION CHAR (16) 
,PRIMARY KEY (DEPTNO) ) 
IN TDBEMPO1.S01 

CCSID EBCDIC; 
CREATE UNIQUE INDEX TS3EMP.XDEPT1 

0N TS3EMP.DEPARTMENT 

(DEPTNO AsC) 
USING STOGROUP TEMPIXOl 

PRIQTY 12 
ERAsE No 
CLUsTER 

BUFFERPOOL BPO 
CLosE NO; 

In the foregoing EXAMPLE 1, the DEPARTMENT table 
created, unlike the simpli?ed example of FIG. 1, actually has 
?ve columns de?ned, namely, DEPTNO, DEPTNAME, 
MGRNO, ADMRDEPT and LOCATION. The primary key 
is based on the DEPTNO column only. Also, the creator 
TS3EMP is speci?ed. (Table names are unique by their 
creator (sometimes referred to as oWner) and their name. 
(The name before the dot is the creator and the name after 
the dot is the name of the table.) Usually, but not alWays, the 
creator is used for multiple versions of the same table. So, 
in a development and test environment, one could have for 
example one hundred invoice tables all named INVOICE 
but With different creators. In places Where users can create 
their oWn tables the creator is often the userid or current 
sqlid.) 

Referring again to FIG. 1, in setting up the development 
and test environment 24, the database administrator, using 
appropriate commands and utilities, copies into the devel 
opment and testing environment 24 the DEPARTMENT and 
EMPLOYEES tables 26 and 28 for each user entity. (Copy 
ing the tables means copying the table de?nitions, not 
necessarily all of the data in the tables 26 and 28.) 

In the FIG. 1 example, the table copies for user “A” are 
designated 30 and 32, While the table copies for user “B” are 
designated 34 and 36. ArroWs 38, 40, 42 and 44 represent the 
copying operation. Although tWo user entities are repre 
sented in this example, user “A” and user “B,” in a real 
World example there may be tWenty or more user entities 
(e.g. individual users or user groups). 

The database administrator, again using appropriate com 
mands, gives user “A” authoriZation to access tables 30 and 
32, and gives user “B” authoriZation to access tables 34 and 
36. The database administrator might also load appropriate 
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test data into the test and development tables 30, 32 and 34, 
36, using the utilities such as the DB2 load utility. Other than 
the different creators and authorizations, the de?nitions of 
the tables 34 and 36 are identical to the de?nitions of the 
tables 30 and 32. In this environment, user “A” accesses 
tables 30 and 32 for development and test purposes, and user 
“B” accesses tables 34 and 36 for development and test 
purposes. There is no con?ict, such as lock contention, 
betWeen the tWo users. Each user can develop and test DML 
statements of the application program, accessing the tables 
in the development and test environment 24 by the same 
names as the tables in the live or production environment 22. 

HoWever, and as noted brie?y above in the “Background”, 
the approach of FIG. 1 becomes very time consuming for 
database administrators. If, for example, there is a change in 
a table de?nition, all of the copies in the test and develop 
ment environment 24 must be updated. The approach of 
FIG. 1 also can unduly consume system resources. It is not 
unusual for an application environment With 400 live tables 
to groW to more than 8000 test and development tables. 

FIG. 2 represents a method embodying the invention. In 
FIG. 2, a dash line 50 separates a live or production 
environment 52 above from a test and development envi 
ronment 54 beloW. (Again, it is possible to have a system in 
development that has no live tables in production.) 

In FIG. 2, tables 56 and 58 are production tables identical 
to the DEPARTMENT and EMPLOYEES tables 26 and 28 
of FIG. 1. Or, if not actual live or production tables, the 
tables 56 and 58 have the same table de?nitions as intended 
actual live or production tables, and accordingly are herein 
also referred to as “original” database tables. 

The database administrator, again employing appropriate 
Data De?nition Language (DDL) statements, for each of the 
original database tables 56 and 58, creates Within the test and 
development environment 54 a corresponding neW table 
(and only one corresponding neW table for each original 
table). The neW tables do not have the same names as the 
original tables, but preferably names similar enough to be 
recogniZed as corresponding. In the example of FIG. 2, neW 
tables 66 and 68 are created, respectively named DEPT and 
EMPS. Each of the neW tables 66 and 68 has de?ned Within 
it the same columns that are de?ned in the original database 
table 56 or 58. Thus, neW database table 66 named DEPT has 
de?ned Within it DEPTNO and DEPTNAME columns, the 
same as the original database table 56. Likewise, neW 
database table 68 named EMPS has de?ned Within it three 
columns, EMPNO, NAME and DEPTNO, the same as 
original table 58. In addition, each of the neW tables 66 and 
68 includes an additional column de?ned to include a user 
identi?cation. In this example, the additional column is 
named USERiID. This additional column is also included 
as part of the primary key. Thus, the primary key for the neW 
DEPT table 66 in the development and test environment 54 
combines the USERiID and DEPTNO columns, and the 
primary key for the neW EMPS table 68 in the development 
and test environment 54 combines the USERiID and 
EMPNO columns. 

In addition, the database administrator, again employing 
data de?nition language (DDL) statements, for each of the 
original database tables 56 and 58, de?nes a vieW to be 
created having the same name and column de?nitions as the 
corresponding original database table, Where the vieW 
selects only the roWs of the neW table in Which the user 
identi?cation matches a particular user entity. In the context 
of database management systems, a vieW is a frame through 
Which only particular data that is of concern is seen. AvieW 
is derived from one or more “real” tables, that is, tables that 
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8 
are actually stored in the database, also knoWn as base 
tables. In many respects, a vieW looks and behaves like an 
ordinary database table, but it is in fact a virtual, derived 
construct. A vieW can be displayed and operated on in the 
same manner as a base table. Details regarding a vieW are 

maintained in the database catalog as a system function. 
As each roW of data is subsequently stored in either of the 

neW tables 66 or 68, the value stored in the USERiID 
column is a User Identi?cation corresponding to a particular 
user entity. As a result each user entity, through the vieW, has 
exclusive access to a particular “slice” of data in the neW 
database tables 66 and 68, and yet all users share the same 
neW database tables 66 and 68. Thus, user “A” has access to 
slices 70 and 72 of the neW database tables 66 and 68, and 
user “B” has access to slices 74 and 76 of the neW database 
tables 66 and 68. 
The folloWing EXAMPLE 2 is exemplary SOL, more 

particularly Data De?nition Language (DDL) statements, 
for an approach embodying the invention: 

EXAMPLE 2 

CREATE TABLE TS3EMP.DEPT 

(DEPTNO CHAR (3) NOT NULL 
,sOLLUsER CHAR (08) NOT NULL WITH 

DEFAULT CURRENT SQLID 
,DEPTNANE vARCHAR (36) NOT NULL 
,MGRNO CHAR (6) 
,ADMRDEPT CHAR (3) NOT NULL 
,LOCATION CHAR (16) 
,PRIMARY KEY (SQLLUsERpEPTNO) ) 
IN TDBEMPO1.SO1 

CCSID EBCDIC; 
CREATE UNIQUE INDEX TS3EMP.XDEPT1 

ON TS3EMP.DEPT 

(sQLLUsER, DEPTNO AsC) 
USING STOGROUP TEMPIXOl 

PRIQTY 12 
ERAsE NO 
CLUsTER 

BUFFERPOOL BPO 
CLOsE NO; 

COMMENT ON TABLE TS3EMP.DEPT Is ‘DEPARTMENT’; 
CREATE vIEW TS3EMP.DEPARTMENT 

(DEPTNO 
,DEPTNAME 
,MGRNO 
,ADMRDEPT 
,LOCATION 
)As SELECT 
DEPTNO 

,DEPTNAME 
,MGRNO 
,ADMRDEPT 
,LOCATION 
FROM TS3EMP.DEPT 
WHERE SQLiUSER = CURRENT SQLID 

WIrH CHECK OPTION; 

In the foregoing EXAMPLE 2, the neW DEPT database 
table created, unlike the simpli?ed example of FIG. 2, 
actually has six columns de?ned, namely, DEPTNO, 
SQLLUSER, DEPTNAME, MGRNO, ADMRDEPT and 
LOCATION. Thus, compared to the prior art example of 
EXAMPLE 1, there is an additional column named 
SQLiUSER. The primary key is based on a combination of 
the SQLiUSER and DEPTNO columns. The same creator 
TS3EMP is speci?ed as in the prior art example of 
EXAMPLE 1, above. In addition, the indexes for the neW 
table and the keys for the neW table include the added 
column SQLiUSER as the lead column. Thus, since there 
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must exist an index to support a primary key, it becomes 
important as to Where the added column goes in the primary 
key de?nition. The reason the added column is important for 
the index is that the index provides an access path to the 
data. Since the value of this added column is alWays knoWn 
in a sliced environment during execution, knowing its value 
and having it as part of the index as the lead column points 
the database manager more directly to the data for the slice 
accessed by a particular user entity. 

The “added” column is named SQLiUSER and is 
de?ned to the table as NOT NULL WITH DEFAULT 
CURRENT SQLID. For other DB2 platforms, the de?nition 
Would be NOT NULL WITH DEFAULT CURRENT USER. 
The “NOT NULL” portion of this de?nition means that 
information must be provided in the column. The “WITH 
DEFAULT CURRENT SOLID” (or, for other platforms, 
“WITH DEFAULT CURRENT USER”) portion of this 
de?nition speci?es the default value for the column. CUR 
RENT SQLID is a special register maintained by the data 
base management system, and the stored value speci?es the 
SQL authoriZation ID of a process. The initial value of 
CURRENT SOLID can be provided by the connection or 
sign-on exit routine. If not, the initial value is the primary 
authoriZation ID of the process. In any event, the system Will 
have a value for CURRENT SOLID for each user entity that 
logs on, and that value of CURRENT SOLID Will be unique 
to that particular user entity. 

The CREATE VIEW statement of the foregoing 
EXAMPLE 2 includes the clause “WHERE 
SQLiUSER=CURRENT SQLID.” This “WHERE” clause 
speci?es the criteria that a roW of the neW database table 
(e.g. table 66 or 68 of FIG. 2) must meet in order to be 
included in the vieW. In this case the “WHERE” clause 
speci?es that the value stored in the SQLiUSER column 
match the value stored in the CURRENT SOLID register. 

The WITH CHECK OPTION statement ensures that a 
user entity accessing the vieW does not inadvertently insert 
a roW that does not belong to the user entity. 

The vieW de?ned in EXAMPLE 2 looks like the original 
database table for reference during development and testing. 
In other Words, it has the same name 
(TS3EMP.DEPARTMENT), as Well as the same columns in 
the same order. The value of CURRENT SOLID is resolved 
at execution time. Access to this vieW looks and feels like 
access to the old base table from Which it is derived as 
guaranteed by the database management system, in this 
example DB2. Each user can develop and test DML state 
ments of the application program, accessing the vieWs in the 
development and test environment 54 by the same names as 
the tables in the live or production environment 52. For each 
particular user entity, at execution time the system alloWs 
access to the vieW created by a match of the User Identi? 
cation With the particular user entity for executing Data 
Manipulation Language statements of the application pro 
gram, including statements to insert roWs, Without modi? 
cation of the statements of the application program other 
than for purposes of developing and testing functionality of 
the application program. 

The COMMENT statement places an entry in the remarks 
column of a catalog table sysibm.systables maintained by 
the database manager, for use by utilities that may be 
developed Which require an association of the neW table and 
the vieW. There is one roW of the catalog table sysibm.sys 
tables table for each base table and one roW for each vieW. 
The COMMENT statement as coded puts the association on 
the base table row. 
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10 
As described above in the Background, since the added 

SQLiUSER column of the neW database table is omitted 
from the vieW derived therefrom, there is a problem When 
the application program under development includes a Data 
Manipulation Language statement to INSERT a roW. 
Accessing only the vieW Would not store a value in the added 
column of the neW database table. Embodiments of the 
invention, by de?ning the default for SQLiUSER as CUR 
RENT SQLID, take advantage of a DB2 system function 
Whereby, When an INSERT command is executed, the value 
from the CURRENT SOLID register is automatically stored 
in the SQLiUSER column. 
To summariZe, the database management system creates 

an authoriZation identi?cation for each user entity logging 
on. During the step of employing Data De?nition Language 
statements to create a corresponding neW table, the addi 
tional column is de?ned as NOT NULL and to contain the 
authoriZation identi?cation as a default value. Subsequently, 
When a statement to INSERT a roW accesses a vieW derived 

from a table, the database management system stores 
de?ned default values in any columns of the roW Which are 
present in the table from Which the vieW is derived but Which 
are missing from the vieW. 
When development and testing employing Data Manipu 

lation Language statements of the application program have 
reached a desired stage of completion, the application pro 
gram is ready for execution against the live or production 
database tables, eg the original database tables 56 and 58, 
there are tWo approaches that may be taken, depending upon 
the preference of the database administrator. 
As a ?rst approach, for each original database table, the 

Data De?nition Language (DDL) statements Which created 
the corresponding neW table and de?ned the vieW having the 
same name and column de?nitions as the corresponding 
original database table are simply removed. In other Words, 
the Data De?nition Language (DDL) code is returned to its 
original condition. As a result, that the application program 
can access all roWs of the original database table Without 
modi?cation of the Data Manipulation Language statements 
of the application program. 
As a second approach, for each original database table, 

the Data De?nition Language (DDL) statements Which 
created the corresponding neW table and de?ned the vieW 
having the same name and column de?nitions as the corre 
sponding original database table are modi?ed by removing 
all reference to the User Identi?cation such that access to the 
vieW is not limited to roWs in the neW Table Where the User 
Identi?cation matches a particular user entity. As a result, the 
application program can access through the vieW all roWs of 
the original database table Without modi?cation of the Data 
Manipulation Language statements of the application pro 
gram. 
EXAMPLE 3 beloW is a speci?c example of DDL pro 

gram code to implement the second approach. The code 
EXAMPLE 3 is similar to that of EXAMPLE 2, but With all 
references to SQLiUSER removed. 

EXAMPLE 3 

CREATE TABLE TS3EMP.DEPT 

(DEPTNO CHAR (3) NOT NULL 
,DEPTNAME vARCHAR (36) NOT NULL 
,MGRNO CHAR (6) 
,ADMRDEPT CHAR (3) NOT NULL 
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-continued 

,LOCATION CHAR (16) 
,PRIMARY KEY (DEPTNO) ) 
IN TDBEMPO1.SO1 

CCSID EBCDIC; 
CREATE UNIQUE INDEX TS3EMP.XDEPT1 

0N TS3EMP.DEPT 

(DEPTNO ASC) 
USING STOGROUP TEMPIXOl 

PRIQTY 12 
ERAsE No 
CLUSTER 

BUFFERPOOL BPO 
CLOSE NO; 

CREATE VIEW TS3EMP.DEPARTMENT 

(DEPTNO 
,DEPTNANE 

,ADMRDEPT 
,LOCATION 
)AS SELECT 
DEPTNO 

,DEPTNANE 

,ADMRDEPT 
,LOCATION 
FROM TS3EMP.DEPT; 

With either the ?rst or second approach, an application 
program (using DML) developed using the vieW is guaran 
teed to Work the same When applied to the original database 
tables. Modi?cation of program source code is not required. 

In vieW of the foregoing, it Will be appreciated that, during 
development and testing of a database application program 
by a plurality of individual user entities, each slice is 
completely isolated from the activities of other user entities, 
and this isolation is achieved Without modi?cation of DML 
program code. Users can share or isolate unit test data Within 
a single set of DB2 tables, such that each user entity can 
have one or more “slices” of its oWn test data, each tailored 
to provide repeatable tests for its particular program or 
programs. Multiple string tests that can be eXecuted concur 
rently. Concurrent system testing is facilitated, normally 
performed in units called phases or arti?cial “test days”. 
Each phase or test day builds upon the previous. Normally, 
system testing is linear: Day 1 testing must be completed 
before day 2 testing can begin. Day 2 must be completed 
before day 3 can begin, etc. Employing embodiments of the 
invention, not only can day 1 testing be performed concur 
rently With day 2 testing, but it can also be performed Within 
the same set of DB2 tables. 

While the novel features of the invention have been 
illustrated and described herein, it is realiZed that numerous 
modi?cations and changes Will occur to those skilled in the 
art. It is therefore to be understood that the appended claims 
are intended to cover all such modi?cations and changes that 
fall Within the true spirit and scope of the invention. 
What is claimed is: 
1. A method for facilitating the development and testing, 

by a plurality of individual user entities, of a relational 
database application program Which includes a plurality of 
Data Manipulation Language statements, Which runs under 
a database management system and Which accesses original 
database tables organiZed as roWs of de?ned columns, said 
method comprising, for each original database table: 
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12 
employing Data De?nition Language statements at least a 

?rst time 

to create a corresponding neW table Within Which are 

de?ned the same columns that are de?ned in the 
original database table, and Which includes an addi 
tional column that is de?ned to include a User Identi 

?cation, and 
to de?ne a vieW created having the same name and 

column de?nitions as the corresponding original data 
base table, Where the vieW Selects only the roWs in the 
neW table in Which the User Identi?cation matches a 
particular user entity; and 

for each particular user entity, alloWing access to the vieW 
created by a match of the User Identi?cation With the 
particular user entity for executing Data Manipulation 
Language statements of the application program, 
including statements to insert roWs, Without modi?ca 
tion of the statements of the application program other 
than for purposes of developing and testing function 
ality of the application program. 

2. The method of claim 1, Which further comprises, When 
development and testing employing Data Manipulation Lan 
guage statements of the application program have reached a 
desired stage of completion, for each original database table, 
removing the Data De?nition Language statements Which 
created the corresponding neW table and de?ned the vieW 
having the same name and column de?nitions as the corre 
sponding original database table, such that the application 
program can access all roWs of the original database table 
Without modi?cation of the Data Manipulation Language 
statements of the application program. 

3. The method of claim 1, Which further comprises, When 
development and testing employing Data Manipulation Lan 
guage statements of the application program have reached a 
desired stage of completion, for each original database table, 
modifying the Data De?nition Language statements Which 
created the corresponding neW table and de?ned the vieW 
having the same name and column de?nitions as the corre 
sponding original database table by removing all reference 
to the User Identi?cation such that access to the vieW is not 
limited to roWs in the neW Table Where the User Identi? 
cation matches a particular user entity, and such that the 
application program can access through the vieW all roWs of 
the original database table Without modi?cation of the Data 
Manipulation Language statements of the application pro 
gram. 

4. The method of claim 1, Wherein: 
the database management system creates an authoriZation 

identi?cation for each user entity logging on; Wherein 

during the step of employing Data De?nition Language 
statements at least a ?rst time to create a corresponding 
neW table, the additional column is de?ned as NOT 
NULL and to contain the authoriZation identi?cation as 
a default value; and Wherein 

the database management system, When a statement to 
INSERT a roW accesses a vieW derived from a table, 

stores de?ned default values in any columns of the roW 
Which are present in the table from Which the vieW is 
derived but Which are missing from the vieW. 


