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ENABLING COLLABORATIVE development process . Furthermore , the DDCT provides the 
DEVELOPMENT OF A DATABASE opportunity to maintain a single repository entry for more 
APPLICATION ACROSS MULTIPLE than one DBMS , which simplifies synchronization . 
DATABASE MANAGEMENT SYSTEMS In one embodiment , there is a method for enabling 

5 collaborative development of a database application , the 
RELATED U . S . APPLICATION DATA method comprising : receiving a database generated via a 

first database management system ( DBMS ) ; designating a 
The present patent document is a continuation of U . S . set of tables from the database as a set of static data tables ; 

patent application Ser . No . 14 / 156 , 106 , filed Jan . 15 . 2014 . committing the database and the set of static data tables to 
entitled " ENABLING COLLABORATIVE DEVELOP - 10 a repository ; deploying , from the repository , the database in 
MENT OF A DATABASE APPLICATION ACROSS MUL - a second DBMS ; receiving a change to the database via at 
TIPLE DATABASE MANAGEMENT SYSTEMS ” , the least one of : the first DBMS , and the second DBMS , wherein 
entire contents of which is incorporated herein by reference . the change is represented as metadata that is general to both 

the first DBMS and the second DBMS ; and synchronizing 
FIELD OF THE INVENTION 15 the change to the database within the repository based on the 

metadata . 
The present invention generally relates to collaborative In another embodiment , there is a system for enabling 

software application development . Specifically , the present collaborative development of a database application across 
invention relates to collaborative development of a database multiple database management systems : at least one pro 
application by multiple developers across diverse database 20 cessing unit ; memory operably associated with the at least 
management systems . one processing unit ; and a database development collabo 

ration tool ( DDCT ) storable in memory and executable by 
BACKGROUND OF THE INVENTION the at least one processing unit , the DDCT comprising : a 

development module configured to : receive a database gen 
Software development is oftentimes performed by a group 25 erated via a first database management system ( DBMS ) ; 

or team of developers . Typically , a software project is designate a set of tables from the database as a set of static 
developed through design efforts , test efforts , implementa data tables ; commit the database and the set of static data 
tion efforts and maintenance efforts . There may be different tables to a repository ; and deploy , from the repository , the 
groups and different group members participating in each of database in a second DBMS ; and a synchronization module 
these efforts . Various modeling and other development tools 30 configured to : receive a change to the database via at least 
are used for increased communication and consistency dur - one of : the first DBMS , and the second DBMS , wherein the 
ing development of software projects . change is represented as metadata that is general to both the 
One such tool is a database version control system , which first DBMS and the second DBMS ; and synchronize the 

incorporates changes to a database . However , existing data change to the database within the repository based on the 
base version control systems are specific to a particular 35 metadata . 
database management system ( DBMS ) , and provide for In another embodiment , there is a device storing computer 
synchronization of database scripts or metadata only , mean instructions , which when executed , enables a computer 
ing each developer has to manually process those scripts to system to provide collaborative development of a database 
sync the database . For example , one copy of the database application across multiple database management systems , 
code will be stored , maintained , backed - up , and updated for 40 the computer instructions comprising : receiving a database 
every different DBMS . When changes to the database are to generated via a first database management system ( DBMS ) ; 
be incorporated , the developer who performed the changes designating a set of tables from the database as a set of static 
submits scripts or metadata changes to be available to other data tables ; committing the database and the set of static data 
developers for synchronizing their local databases . These tables to a repository ; deploying , from the repository , the 
synchronization / replication methods are specific to each 45 database in a second DBMS ; receiving a change to the 
DBMS vendor and are performed based on the syntax and database via at least one of : the first DBMS , and the second 
other requirements specific to the particular DBMS . Unfor DBMS , wherein the change is represented as metadata that 
tunately , this requires a complex mechanism for multi - level is general to both the first DBMS and the second DBMS ; and 
support , synchronization , and maintenance of the database synchronizing the change to the database within the reposi 
entries for each specific project . 50 tory based on the metadata . 

SUMMARY OF THE INVENTION BRIEF DESCRIPTION OF THE DRAWINGS 
An approach for enabling collaborative development of a FIG . 1 shows a schematic of an exemplary computing 

database application across multiple , diverse database man - 55 environment in which elements of the present invention may 
agement systems is provided . Specifically , this approach operate ; 
provides a database development and collaboration tool FIG . 2 shows a database development collaboration tool 
( DDCT ) , which can be utilized by multiple developers that operates in the environment shown in FIG . 1 ; 
involved in a particular software project , to enable auto - FIG . 3 shows a flow diagram of an approach for enabling 
mated synchronization and database version control by 60 collaborative development of a database application across 
allowing a database development language and data changes multiple database management systems ; and 
to be stored in a metadata form that is general to more than FIG . 4 shows a flow diagram of an approach for enabling 
one database management system ( DBMS ) . Each developer collaborative development of a database application across 
is united and able to collaborate through the system , thus multiple database management systems . 
ensuring that a change to a database structure and / or data in 65 The drawings are not necessarily to scale . The drawings 
a static data table created in a particular database language are merely schematic representations , not intended to por 
by one developer is automatically incorporated in the overall tray specific parameters of the invention . The drawings are 
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intended to depict only typical embodiments of the inven - and collaboration tool ( DDCT ) , which can be utilized by 
tion , and therefore should not be considered as limiting the multiple developers involved in a particular software proj 
scope of the invention . In the drawings , like numbering ect , to enable automated synchronization and database ver 
represents like elements . sion control by allowing a database development language 

5 and data changes to be stored in a metadata form that is 
DETAILED DESCRIPTION OF THE general to more than one database management system 

INVENTION ( DBMS ) . Each developer is united and able to collaborate 
through the system , thus ensuring that a change to a database 

Exemplary embodiments now will be described more structure and / or data in a static data table created in a 
fully herein with reference to the accompanying drawings , in 10 particular database language by one developer is automati 
which exemplary embodiments are shown . This disclosure cally incorporated in the overall development process . Fur 
may be embodied in many different forms and should not be thermore , the DDCT provides the opportunity to maintain a 
construed as limited to the exemplary embodiments set forth single repository entry for more than one DBMS , which 
herein . Rather , these exemplary embodiments are provided simplifies synchronization . 
so that this disclosure will be thorough and complete and 15 Turning now to FIG . 1 , a computerized implementation 
will fully convey the scope of this disclosure to those skilled 100 of the present invention will be described in greater 
in the art . In the description , details of well - known features detail . As depicted , implementation 100 includes computer 
and techniques may be omitted to avoid unnecessarily system 104 deployed within a computer infrastructure 102 . 
obscuring the presented embodiments . Reference through - This is intended to demonstrate , among other things , that the 
out this specification to " one embodiment , " " an embodi - 20 present invention could be implemented within a network 
ment , ” or similar language means that a particular feature , environment ( e . g . , the Internet , a wide area network ( WAN ) , 
structure , or characteristic described in connection with the a local area network ( LAN ) , a virtual private network 
embodiment is included in at least one embodiment of the ( VPN ) , etc . ) , or on a stand - alone computer system . In the 
present invention . Thus , appearances of the phrases “ in one case of the former , communication throughout the network 
embodiment , ” “ in an embodiment , ” and similar language 25 can occur via any combination of various types of commu 
throughout this specification may , but do not necessarily , all nications links . For example , the communication links can 
refer to the same embodiment . comprise addressable connections that may utilize any com 

Furthermore , the terminology used herein is for the pur - bination of wired and / or wireless transmission methods . 
pose of describing particular embodiments only and is not Where communications occur via the Internet , connectivity 
intended to be limiting of this disclosure . As used herein , the 30 could be provided by conventional TCP / IP sockets - based 
singular forms “ a ” , “ an ” , and “ the ” are intended to include protocol , and an Internet service provider could be used to 
the plural forms as well , unless the context clearly indicates establish connectivity to the Internet . Still yet , computer 
otherwise . Furthermore , the use of the terms " a " , " an " , etc . , infrastructure 102 is intended to demonstrate that some or all 
do not denote a limitation of quantity , but rather denote the of the components of implementation 100 could be 
presence of at least one of the referenced items . It will be 35 deployed , managed , serviced , etc . , by a service provider 
further understood that the terms “ comprises ” and / or " com - who offers to implement , deploy , and / or perform the func 
prising ” , or “ includes ” and / or " including ” , when used in this tions of the present invention for others . 
specification , specify the presence of stated features , Computer system 104 is intended to represent any type of 
regions , integers , steps , operations , elements , and / or com - computer system that may be implemented in deploying 
ponents , but do not preclude the presence or addition of one 40 realizing the teachings recited herein . In this particular 
or more other features , regions , integers , steps , operations , example , computer system 104 represents an illustrative 
elements , components , and / or groups thereof . system for managing change - set delivery . It should be 

Unless specifically stated otherwise , it may be appreciated understood that any other computers implemented under the 
that terms such as “ processing , " " computing , ” “ calculating , " present invention may have different components / software , 
" evaluating , ” or the like , refer to the action and / or processes 45 but will perform similar functions . As shown , computer 
of a computer or computing system , or similar electronic system 104 includes a processing unit 106 capable of 
computing device , that manipulates and / or transforms data receiving changes and delivering them to memory 108 . Also , 
represented as physical quantities ( e . g . , electronic ) within shown is memory 108 for storing a database development 
the computing system ' s registers and / or memories into other collaboration tool ( DDCT ) 118 , a bus 110 , and device 
data similarly represented as physical quantities within the 50 interfaces 112 . 
computing system ' s memories , registers or other such infor - Processing unit 106 refers , generally , to any apparatus that 
mation storage , transmission or viewing devices . The performs logic operations , computational tasks , control 
embodiments are not limited in this context . functions , etc . A processor may include one or more sub 

The word “ exemplary ” is used herein to mean serving as systems , components , and / or other processors . A processor 
an example , instance , or illustration . Any aspect or design 55 will typically include various logic components that operate 
described herein as “ exemplary ” is not necessarily to be using a clock signal to latch data , advance logic states , 
construed as preferred or advantageous over other aspects or synchronize computations and logic operations , and / or pro 
designs . Similarly , examples are provided herein solely for vide other timing functions . During operation , processing 
purposes of clarity and understanding and are not meant to unit 106 collects and routes signals representing outputs 
limit the subject innovation or portion thereof in any manner . 60 from external devices 118 ( e . g . , a graphical user interface 
It is to be appreciated that a myriad of additional or alternate operated by an end - user ) to DDCT 118 . The signals can be 
examples could have been presented , but have been omitted transmitted over a LAN and / or a WAN ( e . g . , T1 , T3 , 56 kb , 
for purposes of brevity . X . 25 ) , broadband connections ( ISDN , Frame Relay , ATM ) , 
As noted above , described herein are approaches for wireless links ( 802 . 11 , Bluetooth , etc . ) , and so on . In some 

enabling collaborative development of a database applica - 65 embodiments , the video signals may be encrypted using , for 
tion across multiple , diverse database management systems . example , trusted key - pair encryption . Different sensor sys 
Specifically , an approach provides a database development tems may transmit information using different communica 
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tion pathways , such as Ethernet or wireless networks , direct sion of database 232 , unless they specify they wish to 
serial or parallel connections , USB , Firewire® , Bluetooth® , retrieve a previous version of the source code in repository 
or other proprietary interfaces . ( Firewire is a registered 240 . 
trademark of Apple Computer , Inc . Bluetooth is a registered First DBMS 238 supports a database schema for use with 
trademark of Bluetooth Special Interest Group ( SIG ) ) . 5 DDTC 218 , the schema definition consisting of one or more 

In general , processing unit 106 executes computer pro data structures that are typically stored on some form of 
gram code , such as program code for operating DDCT 118 , non - volatile media and installed in one or more namespaces . 
which is stored in memory 108 and / or storage system 116 . The schema contains a definition of all classes , their prop 
While executing computer program code , processing unit erties , and associations . In one non - limiting example , the 
106 can read and / or write data to / from memory 108 and 10 database schema covers the following categories : an appli 
storage system 116 . Storage system 116 can include VCRs , cation system ( e . g . , SQL server settings , services , and logs ) ; 
DVRs , RAID arrays , USB hard drives , optical disk record database objects ( e . g . , components / structure of the database 
ers , flash storage devices , and / or any other data processing system such as databases , tables , keys , and columns ) ; secu 
and storage elements for storing and / or processing data . rity ( e . g . , users , roles , authentication login records , and 
Although not shown , computer system 104 could also 15 permission settings for the user and role ) ; physical storage 
include I / O interfaces that communicate with one or more ( e . g . , the physical files and file groups that are used to store 
external devices 118 that enable a user to interact with the data ) ; and bulk data operations ( e . g . , backup , restore , and 
computer system 104 ( e . g . , a keyboard , a pointing device , a bulk copy of data ) . As will be further described below , 
display , etc . ) , e . g . , to submit changes to a database . DDTC 218 enables synchronization of schema that is data 

Turning now to FIG . 2 , operation of DDCT 218 , which 20 base - agnostic , i . e . , capable of functioning with any vendor ' s 
provides database development collaboration , will be database management system . 
described in greater detail . In exemplary embodiments , Development module 230 is further configured to allow 
DDCT 218 enables automated synchronization and version first user 234 to designate a set of static data tables 242 , 
control by storing all data definition language ( DDL ) and which are also committed to the repository 240 . During the 
data changes in a metadata form that is database manage - 25 commit process , first user 234 marks one or more tables 
ment system agnostic and can be utilized by multiple users from database 232 as static data tables ( also referred to 
( e . g . , developers ) involved in a particular project . As shown , herein as “ dictionary tables ” ) . Static data tables refer to one 
DDCT 218 comprises a development module 230 config or more database tables that map term identifiers to term 
ured to receive a database 232 generated by a first user 234 definitions , which define application states , e . g . , initial state . 
via a first database management system ( DBMS ) 238 , and 30 Data in these tables is pre - populated before application 
commit database 232 to a repository 240 . First DBMS 238 deployment and is shared and synchronized between devel 
may include functions for inserting data in database 232 , opers during application development . During an applica 
updating data in database 232 , and / or deleting data from tion ' s life - cycle , a restricted group of users ( e . g . , application 
database 232 . Exemplary database management systems administrators , database administrators ) are allowed to 
include Oracle Database , IBM DB2® , Microsoft SQL 35 update the contents of these tables . A non - limiting list of 
Server® , and MySQLTM ( Oracle is a trademark of the Oracle exemplary static data tables includes application roles , geo 
Corporation having an address at 500 Oracle Parkway , graphical locations , categories , etc . 
Redwood City , Calif . 94065 , DB2 is a trademark of Inter - In an exemplary embodiment , structural information and 
national Business Machines Corporation having an address data from set of static data tables 242 are defined by first user 
at 1 New Orchard Road , Armonk , N . Y . 10504 , Microsoft 40 234 as metadata 244 that is general to more than one DBMS 
SQL Server is a trademark of the Microsoft Corporation and more than one operation system ( OS ) . Due to the use of 
having an address at One Microsoft Way , Redmond , Wash . static data tables 242 , only a single copy of the database 
98052 , and MySQL is a trademark of the Oracle Corpora scripts is stored in repository 240 , and database 232 may be 
tion . ) deployed in multiple DBMS because it is not particular to 

Structured English Query Language ( SQL ) defines a 45 any specific DBMS . 
standard language that many databases recognize . SQL , for When a subsequent developer ( e . g . , second user 250 ) 
example , includes commands such as , INSERT , UPDATE , checks out database 232 from repository 240 , it is deployed , 
and DELETE for manipulating data in a database . First and static data tables 242 are populated with data . To 
DBMS 238 may allow first user 234 to cause additional accomplish this , DDCT 218 comprises a synchronization 
commands to be executed prior to the operation of an SQL 50 module 252 configured to deploy , from repository 240 , 
command . For example , first DBMS 238 may allow triggers database 232 in a second DBMS 254 , and receive a change 
to be added to the SQL commands so that when a command to database 232 ( e . g . , add , alter , or delete table , create 
is called , other code is triggered for execution prior to the trigger , alter view , and / or insert / update / delete data ) from 
performance of the called SQL command . In addition , first first user 234 or second user 250 via a user interface or API . 
DBMS 238 may be capable of storing sequences that store 55 In one embodiment , the change is received from second user 
a value that is used in an ordered manner in database 232 . 250 via second DBMS 254 and written in a database 
For example , database 232 may store a sequence that is language corresponding to second DBMS 254 , wherein 
representative of a serial number . Each time a serial number second DBMS 254 has a different DB type than first DBMS 
is obtained from the sequence , the value of the sequence is 238 . In exemplary embodiments , this change includes a 
incremented . 60 change to a database structure and / or a change to the data 

During implementation , first user 234 creates database from set of static data tables 242 . In the case of a database 
232 in a first database development language ( e . g . , via a structural change , all changes are kept intact regardless of 
programming user interface ) or , alternatively , inserts some w hat database language they are written . Synchronization 
data into an existing database . The source code of database module allows a single repository entry for both first DBMS 
232 is then committed , i . e . , submitted to repository 240 such 65 238 and second DBMS 254 , and greatly simplifies the 
that when other users do an UPDATE or a checkout from process of keeping these database specific implementations 
repository 240 , they will receive the latest committed ver in - synch without requiring specific RDBMS knowledge , 
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which eliminates the work needed to implement each change performs an editing operation in a user copy of a data file to 
manually to the corresponding RDBMS repository entries . revise a first data unit that was deleted in a master copy of 
As such , second user 250 operating with second DBMS 254 the data file by an intervening change , then the editing 
( e . g . , Oracle® ) is not required to have specific knowledge of operation resulting in the revision of the first data unit would 
first DBMS 238 ( e . g . , MySQL® ) in order to propagate 5 conflict with the editing operation resulting in the deletion of 
his / her change ( s ) . The change ( s ) to database 232 may be the first data unit in the master copy . 
generated by second user 250 in any database language , and Updates to the database include content updates and / or 
automatically synched in repository 240 regardless of the metadata updates . As the term is used herein , content 
particular database language used by first user 234 to create updates refer to any editing operation made to the substan 
database 232 10 tive content of the database . For example , content updates 

In one embodiment , synchronization module 252 is con - for a word processing document can include added para 
figured to generate a set of new tables 258 in response to the graphs ( i . e . , or sections thereof ) , deleted paragraphs ( i . e . , or 
change to the database structure from second user 250 , and section thereof ) , revised paragraphs ( i . e . , or sections 
add the new tables 258 to set of static data tables 242 . Here , thereof ) , and additions , deletions , and / or changes to tables , 
second user 250 is prompted to mark new tables 258 as 15 charts , images , or other such objects . In another embodi 
static / dictionary tables . ment , content updates for a presentation document can 
Once the change ( s ) is made to database 232 , it is syn - include added , deleted , and / or revised pictures , text , anima 

chronized with the version of database 232 initially com tions , sounds , and other such data objects . 
mitted to repository 240 based on metadata 244 . Synchro Metadata edits / updates refer to changes made to metadata 
nization , as the term is used herein , refers to the sending 20 of the database . Non - limiting examples of metadata include 
and / or receiving of one or more version updates between a content locks , presence information , and other such data . 
master copy of database 232 and one or more user copies of Presence information indicates which users have indicated 
database 232 to create a common version of database 232 . an intention to edit an aspect of the database . Content locks 
For example , each user periodically may send to the master inhibit editing of any content within the lock by users that do 
copy a version update representing a latest version of 25 not own the lock . For example , content locks may inhibit 
database 232 and periodically may receive from the master editing conflicts by indicating which portions of the database 
copy a version update representing a current version of the have been claimed by another user . In some embodiments , 
master copy ( e . g . , which may reflect edits performed by the content locks can prevent a user from editing a portion 
other users ) . In an exemplary embodiment , synchronization of the database that has been claimed by another user . In 
module 252 is configured to receive a change to the schema 30 other embodiments , however , the user can choose to break 
of database 232 or data in static data tables 242 and the content lock and edit the portion of the database . In such 
automatically synchronize after one or more changes are cases , the authoring application can warn the user that 
complete . Any change to the database structure or data in conflicts may arise when editing the locked portion . 
static data tables 242 is then committed to repository 240 . Turning now to FIG . 3 , a flow diagram of a process 300 
Instead of working in silos , each user will be united and 35 for enabling collaborative development of a database appli 
collaborate through DDCT 218 , thus ensuring that any cation across multiple database management systems is 
change performed by one user is automatically incorporated shown . Process 300 begins , and at step 302 developer A 
into the overall development process . Unlike traditional ( e . g . , first user 234 ) creates a new database or , optionally , 
approaches , embodiments of the invention provide the abil - inserts some data into an existing database . At 304 , Devel 
ity to replicate only a subset of the database schema and 40 oper A commits the new database to a code repository , and 
data , which as been updated since the last replication . marks one or more tables as dictionary tables during the 

Furthermore , synchronization module 252 provides the commit process ( 306 ) . At 308 , all database structural infor 
ability to define check - in and check - out operations relative mation ( e . g . , database schema ) and data from dictionary 
to the schema and / or content of database 232 . In one tables are committed to the repository . At 310 , Developer B 
embodiment , synchronization module 252 is configured to 45 ( e . g . , second user 250 ) checks out the database from the 
report the change ( s ) to database 232 ( e . g . , a simple log repository . The database is created , and the dictionary tables 
utility on metadata 244 ) by listing changes applied by each are populated with data . Next , at 312 , developer A or B 
user , when a subsequent user " checks - in ” a final version of makes changes to the database structure ( e . g . , add , alter , or 
database 232 . delete tables , create trigger , alter view , etc . ) and / or inserts / 
Due to the collaborative nature of the development envi - 50 updates / deletes data in the database . The database is then 

ronment provided herein , conflict resolution is beneficial for synchronized with the repository at 314 , and at 316 it is 
resolving concurrent and / or conflicting changes to database determined if any structural changes have been made to the 
232 . In one embodiment , DDCT 218 comprises a conflict database structure . If yes , at 318 one or more new tables are 
resolution module 260 configured to enable a user ( e . g . , an created , and the developer is prompted to mark the newly 
administrator , first user 234 , and / or second user 250 to 55 created table ( s ) as a dictionary table ( 320 ) . The structural 
resolve editing conflicts arising when synchronizing changes are then committed to the repository at 322 . Alter 
changes to database 232 . In general , editing conflicts may natively , at step 318 , no tables are created and , instead , the 
arise when the master copy of the database changes ( e . g . , database structural changes at 316 are committed to the 
editing operations are performed on the master copy ) repository . Next , at 324 , it is determined whether any 
between when a user copy is obtained and the user copy is 60 changes are made to the data in the dictionary tables . If yes , 
synchronized with the master copy , or between synchroni - the data changes are committed to the repository at 326 . 
zations . Such changes to the master copy will be referred to However , if no changes were made , synchronization is 
herein as “ intervening changes . ” completed at 328 and process 300 ends . 

An editing operation performed on a user copy of the It can be appreciated that the approaches disclosed herein 
database results in an editing conflict , e . g . , when the editing 65 can be used within a computer system to enable collabora 
operation interferes with an intervening change made to the tive development of a database application across multiple 
master copy ( i . e . , or vice versa ) . For example , if a user database management systems , as shown in FIG . 1 . In this 
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case , DDCT 118 can be provided , and one or more systems application across multiple database management systems , 
for performing the processes described in the invention can wherein , at 402 , a database generated via a first DBMS is 
be obtained and deployed to computer infrastructure 102 . To received . At 404 , a set of tables from the database is 
this extent , the deployment can comprise one or more of ( 1 ) designated as a set of static data tables . At 406 , the database 
installing program code on a computing device , such as a 5 and the set of static data tables are committed to a repository . 
computer system , from a computer - readable medium ; ( 2 ) At 408 , the database is deployed from the repository in a 
adding one or more computing devices to the infrastructure ; second , different DBMS . At 410 , a change to the database is 
and ( 3 ) incorporating and / or modifying one or more existing received via the first or second DBMS , the change repre 
systems of the infrastructure to enable the infrastructure to sented as metadata that is general to more than one DBMS . 
perform the process actions of the invention . 10 Finally , at 412 , the change to the database is synchronized 

The exemplary computer system 104 may be described in within the repository based on the metadata . 
the general context of computer - executable instructions , The process flowcharts of FIGS . 3 - 4 illustrate the archi 
such as program modules , being executed by a computer . tecture , functionality , and operation of possible implemen 
Generally , program modules include routines , programs , tations of systems , methods and computer program products 
people , components , logic , data structures , and so on , that 15 according to various embodiments of the present invention . 
perform particular tasks or implements particular abstract In this regard , each block in the flowchart may represent a 
data types . Exemplary computer system 104 may be prac - module , segment , or portion of code , which comprises one 
ticed in distributed computing environments where tasks are or more executable instructions for implementing the speci 
performed by remote processing devices that are linked fied logical function ( s ) . It should also be noted that , in some 
through a communications network . In a distributed com - 20 alternative implementations , the functions noted in the 
puting environment , program modules may be located in blocks might occur out of the order noted in the figures . For 
both local and remote computer storage media including example , two blocks shown in succession may , in fact , be 
memory storage devices . executed substantially concurrently . It will also be noted that 
Many of the functional units described in this specifica - each block of flowchart illustration can be implemented by 

tion have been labeled as modules in order to more particu - 25 special purpose hardware - based systems that perform the 
larly emphasize their implementation independence . For specified functions or acts , or combinations of special pur 
example , a module may be implemented as a hardware pose hardware and computer instructions 
circuit comprising custom VLSI circuits or gate arrays , As noted above , some of the embodiments may be 
off - the - shelf semiconductors such as logic chips , transistors , embodied in hardware . The hardware may be referenced as 
or other discrete components . A module may also be imple - 30 a hardware element . In general , a hardware element may 
mented in programmable hardware devices such as field refer to any hardware structures arranged to perform certain 
programmable gate arrays , programmable array logic , pro - operations . In one embodiment , for example , the hardware 
grammable logic devices or the like . Modules may also be elements may include any analog or digital electrical or 
implemented in software for execution by various types of electronic elements fabricated on a substrate . The fabrica 
processors . An identified module or component of execut - 35 tion may be performed using silicon - based integrated circuit 
able code may , for instance , comprise one or more physical ( IC ) techniques , such as complementary metal oxide semi 
or logical blocks of computer instructions which may , for conductor ( CMOS ) , bipolar , and bipolar CMOS ( BiCMOS ) 
instance , be organized as an object , procedure , or function . techniques , for example . Examples of hardware elements 
Nevertheless , the executables of an identified module need may include processors , microprocessors , circuits , circuit 
not be physically located together , but may comprise dis - 40 elements ( e . g . , transistors , resistors , capacitors , inductors , 
parate instructions stored in different locations which , when and so forth ) , integrated circuits , application specific inte 
joined logically together , comprise the module and achieve grated circuits ( ASIC ) , programmable logic devices ( PLD ) , 
the stated purpose for the module . digital signal processors ( DSP ) , field programmable gate 

Further , a module of executable code could be a single array ( FPGA ) , logic gates , registers , semiconductor device , 
instruction , or many instructions , and may even be distrib - 45 chips , microchips , chip sets , and so forth . The embodiments 
uted over several different code segments , among different are not limited in this context . 
programs , and across several memory devices . Similarly , Also noted above , some embodiments may be embodied 
operational data may be identified and illustrated herein in software . The software may be referenced as a software 
within modules , and may be embodied in any suitable form element . In general , a software element may refer to any 
and organized within any suitable type of data structure . The 50 software structures arranged to perform certain operations . 
operational data may be collected as a single data set , or may In one embodiment , for example , the software elements may 
be distributed over different locations including over differ include program instructions and / or data adapted for execu 
ent storage devices , over disparate memory devices , and tion by a hardware element , such as a processor . Program 
may exist , at least partially , merely as electronic signals on instructions may include an organized list of commands 
a system or network . 55 comprising words , values or symbols arranged in a prede 

Furthermore , as will be described herein , modules may termined syntax , that when executed , may cause a processor 
also be implemented as a combination of software and one to perform a corresponding set of operations . 
or more hardware devices . For instance , a module may be For example , an implementation of exemplary computer 
embodied in the combination of a software executable code system 104 ( FIG . 1 ) may be stored on or transmitted across 
stored on a memory device . In a further example , a module 60 some form of computer readable media . Computer readable 
may be the combination of a processor that operates on a set media can be any available media that can be accessed by a 
of operational data . Still further , a module may be imple computer . By way of example , and not limitation , computer 
mented in the combination of an electronic signal commu - readable media may comprise “ computer storage media ” 
nicated via transmission circuitry . and “ communications media . ” 

The program modules carry out the methodologies dis - 65 " Computer - readable storage device ” includes volatile and 
closed herein , as illustrated in FIG . 4 . Shown is a method non - volatile , removable and non - removable computer stor 
400 for enabling collaborative development of a database able media implemented in any method or technology for 
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storage of information such as computer readable instruc 5 . The method according to claim 1 , wherein the first 
tions , data structures , program modules , or other data . DBMS has a first DBMS type and the second DBMS has a 
Computer storage device includes , but is not limited to , second DBMS type different than the first DBMS type . 
RAM , ROM , EEPROM , flash memory or other memory 6 . A system for enabling collaborative development of a 
technology , CD - ROM , digital versatile disks ( DVD ) or other 5 database application across multiple database management 
optical storage , magnetic cassettes , magnetic tape , magnetic systems , the system comprising : 
disk storage or other magnetic storage devices , or any other at least one processing unit ; 
medium which can be used to store the desired information memory operably associated with the at least one pro 
and which can be accessed by a computer . cessing unit ; and 

" Communication media ” typically embodies computer 10 a database development collaboration tool ( DDCT ) stor 
readable instructions , data structures , program modules , or able in memory and executable by the at least one 
other data in a modulated data signal , such as carrier wave processing unit , the DDCT comprising : 
or other transport mechanism . Communication media also a development module configured to : 
includes any information delivery media . receive a database generated via a first database 

The term " modulated data signal ” means a signal that has 15 management system ( DBMS ) ; 
one or more of its characteristics set or changed in such a designate a set of tables from the database as a set of 
manner as to encode information in the signal . By way of static data tables ; 
example , and not limitation , communication media includes commit the database and the set of static data tables 
wired media such as a wired network or direct - wired con to a repository ; and 
nection , and wireless media such as acoustic , RF , infrared , 20 deploy , from the repository , the database in a second 
and other wireless media . Combinations of any of the above DBMS ; and 
are also included within the scope of computer readable a synchronization module configured to : 
media . receive a change to the database ; and 

It is apparent that there has been provided an approach for synchronize the change to the database , the synchro 
enabling collaborative development of a database applica - 25 nizing comprising : 
tion across multiple database management systems . While if the chance is to a structure of the database , 
the invention has been particularly shown and described in generating a set of new tables in response to 
conjunction with a preferred embodiment thereof , it will be receiving the chance to the structure of the 
appreciated that variations and modifications will occur to database ; 
those skilled in the art . Therefore , it is to be understood that 30 adding the new tables to the set of static data 
the appended claims are intended to cover all such modifi tables ; 
cations and changes that fall within the true spirit of the receiving an indication that the set of new tables 
invention . are static tables ; and 

committing the structure chance to the repository ; 
What is claimed is : 35 or 
1 . A method for enabling collaborative development of a if the chance is to data in a table of the set of static 

database application , the method comprising : data tables of the database , committing the data 
receiving a database in a first database language , via a first chance to the repository . 

database management system ( DBMS ) ; 7 . The system according to claim 6 , wherein the change 
designating a set of tables from the database as a set of 40 is represented as metadata general to multiple operating 

static data tables ; systems . 
committing the database and the set of static data tables to 8 . The system according to claim 6 , the synchronization 

a repository ; module further configured to report the change to the 
deploying , from the repository , the database in a second database . 
DBMS ; 45 9 . The system according to claim 6 , wherein the database 

receiving a change to the database in a second database is generated by a first user , and wherein the change to the 
language ; and database is generated by a second user . 

synchronizing the change to the database within the 10 . The system according to claim 6 , wherein the first 
repository , the synchronizing comprising : DBMS has a first DBMS type and the second DBMS has a 
if the change is to a structure of the database , 50 second DBMS type different than the first DBMS type . 

generating a set of new tables in response to receiv - 11 . A computer - readable storage device storing computer 
ing the change to the structure of the database ; instructions , which when executed , enables a computer 

adding the new tables to the set of static data tables ; system to provide collaborative development of a database 
receiving an indication that the set of new tables are application across multiple database management systems , 

static tables ; and 55 the computer instructions comprising : 
committing the structure change to the repository ; or receiving a database in a first database language , via a first 

if the change is to data in a table of the set of static data database management system ( DBMS ) ; 
tables of the database , committing the data change to designating a set of tables from the database as a set of 
the repository . static data tables ; 

2 . The method according to claim 1 , wherein the change 60 committing the database and the set of static data tables to 
is represented as metadata general to multiple operating a repository ; 
systems . deploying , from the repository , the database in a second 

3 . The method according to claim 1 , further comprising DBMS ; 
reporting the change to the database . receiving a change to the database in a second database 

4 . The method according to claim 1 , wherein the database 65 language ; and 
is generated by a first user , and wherein the change to the synchronizing the change to the database within the 
database is generated by a second user . repository , the synchronizing comprising : 
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if the change is to a structure of the database , 
generating a set of new tables in response to receiv 

ing the change to the structure of the database ; 
adding the new tables to the set of static data tables ; 
receiving an indication that the set of new tables are 5 

static tables ; and 
committing the structure change to the repository ; or 

if the change is to data in a table of the set of static data 
tables of the database , committing the data change to 
the repository . 

12 . The computer - readable storage device according to 
claim 11 , wherein the change is represented as metadata 
general to multiple operating systems . 

13 . The computer - readable storage device according to 
claim 11 , wherein the database is generated by a first user , 15 
and wherein the change to the database is generated by a 
second user . 

14 . The computer - readable storage device according to 
claim 11 , wherein the first DBMS has a first DBMS type and 
the second DBMS has a second DBMS type different than 20 
the first DBMS type . 

* * * * * 


