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MINIMIZE DOWNTIME WITH IMMEDIATE UPGRADE
OF DATA IN DATABASES

BACKGROUND

[0001] Databases are used by various organizations to manage large amounts of
data. Generally, databases provide an organized mechanism for storing, managing
and retrieving electronically stored data. Database tables include columns and rows
that define cells that include associated data entries. In general, a cell includes an
associated pointer that points to data stored in computer-readable memory that

populates the cell.

[0002] In some instances, data stored within a database is to be upgraded. To
perform the upgrade process, the database is taken offline, such that the data stored
within the database is inaccessible to an organization’s customers and even the
organization itself. Further, the processes used to upgrade the data can result in
errors (e.g., an incorrect database configuration) that have to be resolved before the

database can be made accessible again.

SUMMARY

[0003] This specification describes systems, methods, and computer programs
for upgrading data in databases. In general, implementations of the present
disclosure minimize cost, risk and downtime resulting from a database upgrade
process by upgrading current data first to bring the database back online without
having to wait for all historical data to be upgraded. Risk can further be minimized by
implementing a quality assured upgrade process that requires minimal change to be
compatible with a separation of current data and historical data and that preserves
verification steps to ensure that the database upgrade results in the correct database

configuration.

[0004] Innovative aspects of the subject matter described in this specification may
be embodied in methods that include the actions of determining a cut-off date,

defining a first group of data within a first table based on the cut-off date, defining a
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second group of data within the first table based on the cut-off date, providing the
second group of data in a second table, converting the first group of data from a first
data structure to a second data structure to provide converted first data within the
first table, making the converted first data available for access over a network,
converting the second group of data from the first data structure to the second data
structure to provide converted second data in the second table, and making the

converted second data available for access over the network.

[0005] Other embodiments of these aspects include corresponding systems,
apparatus, and computer programs, configured to perform the actions of the

methods, encoded on computer storage devices.

[0006] These and other embodiments may each optionally include one or more of
the following features: the first group of data includes post cut-off date data; the
second group of data includes pre cut-off date data; the actions further include
identifying one or more partitions of the first table as including the first group of data
based on the cut-off date; providing the second group of data in the second table
includes switching the one or more partitions of the first table to the second table;
converting the first group of data and converting the second group of data each
includes executing one or more scripts; the one or more scripts are executed to
convert both the first group of data and the second group of data; the one or more
scripts each include a table variable that is generic to the first table and the second
table; the actions further include enabling foreign key constraints before converting
the first group of data; the actions further include: enabling foreign keys before
converting the second group of data, and enabling the foreign keys after switching
the converted second data to the first table; the actions further include: receiving
user input commanding a pause when converting the second group of data, and
completing execution of an intermediate conversion in response to receiving the user
input; the data includes transaction data; the transaction data includes booking data
associated with at least one of a travel reservation, a car rental reservation and a
hotel reservation; making the converted first data available for access over the
network occurs before switching the converted second data to the first table; making
the converted second data available for access over the network includes switching

the converted second data to the first table; the actions further include: determining
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that the database does not include partitioned tables, and copying the database to
provide a copied database in response to determining that the database does not
include partitioned tables, wherein the second table is provided in the copied
database; converting the first group of data from a first data structure to a second
data structure to provide converted first data within the first table further includes
providing partitions with the first table; converting the second group of data from the
first data structure to the second data structure to provide converted second data in
the second table further includes providing partitions in the second table; making the
converted first data available for access over the network includes moving the
converted first data to the copied database; the actions further include entering the
converted first data into reserved partitions of the second table; and making the
converted first data available for access and making the converted second data
available for access occur concurrently by making the second table available for

access over the network.

[6007] The details of one or more embodiments of the subject matter described in
this specification are set forth in the accompanying drawings and the description
below. Other potential features, aspects, and advantages of the subject matter will

become apparent from the description, the drawings, and the claims.

DESCRIPTION OF DRAWINGS

[0008] FIG. 1 depicts an example system that can execute implementations of the

present disclosure.

[0008] FiGs. 2A-2C depict data upgrading in accordance with implementations of

the present disclosure.

[0010] FIG. 3 depicts data upgrading in accordance with implementations of the

present disclosure.

[0011] FIG. 4 is a flowchart of an example process that can be executed in

accordance with implementations of the present disclosure.

[0012] Like reference symbols in the various drawings indicate like elements.
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DETAILED DESCRIPTION

[0013] Implementations of the present disclosure are generally directed to
updating data stored within a database, and include a database upgrade process
that minimizes cost, risk and downtime. In some implementations, current data is
upgraded first and is made accessible without waiting for historical data to be
upgraded. Current data can include data that has been generated and/or stored to
the database after a selected cut-off data and historical data can include data that
has been generated and/or stored to the database on or before the selected cut-off
date. In accordance with implementations of the present disclosure, historical data is
switched out of one or more database tables, and current data within the one or
more database tables is upgraded. The database is brought online with the
upgraded current data. In some implementations, the owner of the database can test
the upgraded current data (e.g., to ensure that there are no failures and/or system
crashes), and the database is brought online upon successful completion of the
testing. The historical data is upgraded. In some implementations, upgrading of the
historical data is initiated during testing of the upgraded current data. In some cases,
upgrading of the historical data is completed before testing of the upgraded current
data is complete. Upon upgrading the historical data, the historical data is switched

back into the one or more database tables where current data resides.

[0014] FIG. 1 depicts an example system 100 that can be used to execute
database updating in accordance with implementations of the present disclosure.
The example system 100 includes a computing device 102 that communicates with
one or more server systems 104 through one or more networks 106. The computing
device 102 can include one or more of several types of computing devices. Example
computing devices can include a desktop computer, a laptop computer, a smart
phone, a personal digital assistant (PDA), a tablet computer, or any other suitable
computer device. The computing device 102 can include one or more processors
configured to execute instructions stored by a computer-readable medium for
performing various device operations, such as input/output, communication, data

processing, and the like.
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[0015] The one or more server systems 104 can include one or more servers 110
(e.g., a server farm) including one or more processors configured to execute
instructions stored by a computer-readable medium for performing various server
operations. The one or more server systems 104 may also include one or more data
stores 112 provided as computer-readable memory for storing data. The networks
106 can be provided as wired and/or wireless networks, and may include a packet-
based network, such as a TCP-IP network. The networks106 may include a local
area network (e.g., an intranet), a wireless local area network (WLAN) or WiFi
network, a Third Generation (3G) or Fourth Generation (4G) mobile
telecommunications network, a wide area network, the Internet, or any appropriate

combination thereof.

[0016] In general, the one or more server systems 104 can process and store
data related to travel commerce in database form. Example data can include booking
data associated with fravel bookings. Example booking data can include, but is not
limited to, transport reservation data (e.g., airline, train and/or boat reservation), hotel
reservation data and/or car rental reservation data. The computing device 102 can
be used by one or more users 108 to access travel commerce data in the database
and/or to perform administration activities with the database. By way of non-limiting
example, the user 108 can access the database using the computing device 102 to
upgrade the data stored within the database in accordance with implementations of

the present disclosure.

[0017] The example system 100 can further include one or more computing
devices 116 that communicate with the one or more server systems 104 through the
networks 106. The computing device 116 can include one or more of several types
of computing devices. Example computing devices can include a desktop computer,
a laptop computer, a smart phone, a personal digital assistant (PDA), a tablet
computer, or any other suitable computer device. The computing device 116 can
include one or more processors configured to execute instructions stored by a
computer-readable medium for performing various device operations, such as

input/output, communication, data processing, and the like.

[6018] In some implementations, a customer 118 can interact with a back-end

application that is executed on the one or more servers 104. By way of non-limiting
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example, the customer 118 can include a traveler, or an intermediary for the traveler,
such as a travel agent. The customer 118 can interact with the one or more servers
104 reserve or purchase a variety of travel services by accessing a travel commerce
system, which in turn communicates with third parties that offer additional services
(e.g., hotel rentals, car rentals, travel insurance, etc.). The example system 100 can
be used to retrieve pricing and availability information from the third parties and

transmit reservation and purchase requests for the additional travel services.

[6018] The example system 100 can generate transactional data and
configuration data that is stored in a database of the one or more server systems
104. The transactional data can include sales data, orders data and booking data.
Example booking data can include passenger name, a record locator number, the
number of checked bags, an origin location, a destination location, special services
requested, car rental data, hotel reservation data and the like. Example configuration
data can include availability data, system settings and the like. The data can be
stored in computer-readable memory and can be organized, or otherwise referenced
using one or more tables. In some implementations, the tables can include partitions
that further organize the underlying data. Example partitions can include time-based
partitions (e.g., hourly, daily, weekly, monthly or yearly). A partitioning key can be
provided that enables rapid inserts of data into the tables and that can be used to
separate the data that should be upgraded immediately, as discussed in further
detail herein. Generally, a partitioning key includes one or more columns that are

used to determine the partition in which a particular row of data is stored.

[0020] The data stored in the database conforms to a data structure that is
supported by the database. Periodically, the database may be upgraded to update
the data structure of the underlying data to a newer version. For purposes of
discussion, an example upgrade from version 1.0 to version 2.0 will be referenced
herein. Accordingly, the underlying data structure may be converted from a first data
structure to a second data structure. By way of non-limiting example, the data
structure may by upgraded to add booking data (e.g., an amount charged for excess
baggage), to delete booking data and/or to merge booking data. While the data is
being upgraded, the database system is taken offline, during which time the data is

not accessible. The upgrade processes of the present disclosure are transferrable
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from one database to another with minimal customization. For example, a file to
manage disabling foreign key constraints is provided which can be used for any
database. That is, the underlying code that can be used to execute the upgrade

processes can be re-used across users, customers and different database systems.

[0021] FIGs. 2A-2C depict data upgrading in accordance with some
implementations. Referring now to FIG. 2A, an example database table 200
(base.table) is depicted. The database table 200 includes table entries 202 that are
each populated with data (D). The data (D) can include transactional data. In the
example database table 200, the database entries 202 are divided into partitions (P)
204. The example database table 200 includes partitions P1 to Pn. As discussed
above, the partitions can be based on a time and/or date associated with the data
(D), and can include hourly partitions, daily partitions, weekly partitions, monthly
partitions or yearly partitions. By way of non-limiting example, and for discussion

purposes, the pariitions 204 can be provided as weekly partitions.

[0022] In accordance with implementations of the present disclosure, the data
underlying the database table 200 is to be converted from a first data structure to a
second data structure. For example, the first data structure can correspond to
version 1.0 and the second data structure can correspond to version 2.0. A cut-off
date 206 is determined. For example, an owner of the data (e.g., an airline) can
provide a defined cut-off date to a user that performs the upgrade process. By way of
non-limiting example, if the upgrade is being performed on 2011-07-01, the cut-off
date could be provided as 2011-06-01.

[0023] A partition corresponding to the cut-off date 206 is identified. In some
implementations, the partition corresponding to the cut-off date can include a
partition within which the cut-off date lies. In some implementations, the partition
corresponding to the cut-off date can include a partition immediately following the
partition within which the cut-off date lies. In some implementations, the partition
corresponding to the cut-off date can include a partition immediately preceding the
partition within which the cut-off date lies. Continuing with the non-limiting example
above, all partitions that include data on or after 2011-06-01 can be identified
partitions as including post cut-off date data. For example, a weekly partition would

include all days from Sunday through Saturday. Because June 1 falilson a
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Wednesday, the previous Tuesday and Sunday would be provided in the partition.

Smaller partitions (e.g., daily) minimize the impact of this inadvertent inclusion.

[0024] in the example database table 200, the partition P79 corresponds to the
cut-off date 206. Accordingly, data (D) in the partitions P1 to P79 is considered to be
pre cut-off date data 208 and data (D) in the partitions P80 to Pn is considered to be
post cut-off date data 210. The pre cut-off date data 208 is switched to another
database table 220 (deferred.table). For example, a metadata operation can be
performed to provide pointers to populate cells of the database table 220 with the
data (D) of partitions P1 to P79. The metadata operation can also be performed 1o
remove pointers such that the database table 200 is no longer populated with the
data (D) of partitions P1 to P79. As discussed in further detail herein, conversion of

the pre cut-off date data 208 is deferred.

[0025] Referring now to FIG. 2B, the post cut-off date data 210 is converted to
provide converted post cut-off date data 210'. In some implementations, the data can
be processed using standardized scripts (e.g., SQL scripts) that convert the data
structure from version 1.0 to version 2.0. In some implementations, foreign key
constraints are enabled based on system views and the list of tables for the
transaction data package. By enabling the foreign key constraints before conversion,
any potential problems where the scripts do not properly account for the required
data relationships can be recognized. After conversion of the post cut-off date data,
the database system is brought back online, such that the converted post cut-off

date data 210" is available.

[0026] The pre cut-off date data 208 of the database table 220 is converted o
provide converted pre cut-off date data 208'. in some implementations, the data can
be processed using the standardized scripts that convert the data structure from
version 1.0 to version 2.0. In some implementations, conversion of the pre cut-off
date data 208 is deferred until after conversion of the post cut-off date data 210 is
complete. In some implementations, conversion of the pre cut-off date data 208 can
occur partially in parallel with conversion of the post cut-off date data 210. As
discussed above, the amount of post cut-off date data can be significantly less than

the amount of pre cut-off date data. Consequently, although conversion of the post
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cut-off date data and conversion of the pre cut-off date data can begin in parallel,

conversion of the pre cut-off date data will be completed much sooner.

[0027] In some implementations, a menu item is provided in the install package to
handle the upgrade of deferred data (i.e., the pre cut-off date data). When the menu
item is selected, the data (D) recorded previously in the database table 220 can be
displayed to a user performing the upgrade (e.g., user 108 of FIG. 1). In some
implementations, different scripts can be used to convert the pre cut-off date data
and the post cut-off date data of the different tables (e.g., base.data and
deferred.data). In some implementations, the table names can be replaced with a
variable (e.g., sglecmd variable) when generating scripts to be applied during the
upgrade. In this manner, the same scripts can be used to convert the pre cut-off date
data and the post cut-off date data of the different tables (e.g., base.data and
deferred.data). Further, a tool can be implemented to ensure that this variable is
used in all scripts. By way of non-limiting example, the tool can implement the
following scripting convention: [OriginalSchema).[TableName]. Generally, and in
some implementations, conversion of the pre cut-off date data can include disabling
foreign keys and running the upgrade scripts (e.g., with “deferred” as the
TARGETSCHEMA sglemd variable). In some implementations, a schema compare
routine may be forgone during execution of the upgrade process. For example, a
schema compare routine may fail as a consequence of the deferred schema name.
The schema will be assured to be identical at the end, because the partitions cannot
be switched back to the database table 200 if it is not identical. Similarly, it could not

have been switched out had the schema been different.

[0028] In some implementations, an upgrade can include a series of smaller,
incremental upgrades. By way of non-limiting example, the upgrade can include a
series of upgrades that go from version 1.0 to version 1.1, from version 1.1 to
version 1.2, and from version 1.2 to version 2.0. After each of the smaller upgrades
is performed, the database table 220 can be updated. In some instances, the user
may want to pause the upgrade of the pre cut-off date data. For example, the
database system may need to be brought back online before the upgrade is
complete, or if the upgrade process is consuming significant system resources that

may be required for normal production activity. The upgrade process can be stopped
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by the user (e.g., by clicking on a stop button provided in a user interface). If the
upgrade process is in the middle of an incremental upgrade (e.g., from version 1.1 to
version 1.2), the incremental upgrade is completed and the database table 220 is
updated. The upgrade process can be subsequently re-started (e.g., by clicking on a

run button in the user interface) to continue upgrading to version 2.0.

[06029] After conversion, the converted pre cut-off date data 208’ is switched back
to the database table 200. For example, a metadata operation can be performed to
provide pointers to populate cells of the database table 200 with the converted data
(D'} of partitions P1 to P79. The metadata operation can also be performed to
remove pointers such that the database table 220 is no longer populated with the
data (D) of partitions P1 to P79. In some implementations, the metadata operation to
change the pointers for P1 to P79 can be provided as a single step operation. For
example, the metadata operation can begin with P1 to P79 pointed at the database
table 200, and the operation changes the pointer to point P1 to P79 to the database
table 220. Consequently, the converted pre cut-off date data 208' and the converted
post cut-off date data 210" are both available and the conversion process is

complete.

[0030] Referring now to FIG. 3, an original database 300 that includes to-be
converted data might not include partitioned tables prior to execution of the
conversion process. In some implementations, the original database 300 is copied to
provide a copied database 302. A cut-off date 304 is determined and the data in
each of the database tables 300, 302 is differentiated as either pre cut-off date data
306 or post cut-off date data 308.

[0031] The post cut-off date data 308 is purged from the copied database 302,
leaving the pre cut-off date data 306. For example, post cut-off date data 308 of the
copied database 302 can be deleted from computer-readable memory. The pre cut-
off date data 306 is converted to provide converted pre cut-off date data 306’
arranged in at least one partitioned table 312. In some implementations, the data can
be processed using the standardized scripts that convert the data structure from
version 1.0 to version 2.0. The partitioned table 312 can include reserved table

entries 314.
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[0032] The pre cut-off date data 306 is purged from the original database 300,
leaving the post cut-off date data 308. For example, pre cut-off date data 306 of the
original database 300 can be deleted from computer-readable memory. The post
cut-off date data 308 is converted to provide converted post cut-off date data 308
arranged in at least one partitioned table 320. In some implementations, the data can
be processed using the standardized scripts that convert the data structure from
version 1.0 to version 2.0. The converted post cut-off date data 308’ is moved to the
copied database 302 and is entered into the reserved table entries 314 of the
partitioned table 312. The database system is brought back online such that the
converted pre cut-off date data 306" and the converted post cut-off date data 308'are

available.

[0033] FIG. 4 is a flowchart of an example process 400 that can be executed in
accordance with implementations of the present disclosure. In some
implementations, the process 400 may be performed by the system 100, and will be
described as such for the purpose of clarity. A cut- off date is determined (402). For
example, the cut-off date can be provided by an entity that owns the database. Itis
determined whether base database table(s) is (are) partitioned (404). If the base
database table(s) is (are) partitioned, the database system is taken offline (406). Pre
cut-off date data in the base database table(s) is switched to a deferred table(s)
(408). For example, and as discussed above, a metadata operation can be provided

to change data pointers.

[0034] Post cut-off date data is converted (410). For example, and as discussed
above, the post cut-off date data is processed to convert the data from a first data
structure to a second data structure. The database system is brought back online
making the converted post cut-off date data available (412). The pre cut-off date data
is converted (414). For example, and as discussed above, the pre cut-off data is
processed to convert the data from the first data structure to the second data
structure. The converted pre cut-off data is switched back to the base table(s) (416).
For example, and as discussed above, a metadata operation can be provided to

change data pointers.

[0035] If the database table(s) is (are) partitioned, the database is copied (418).

For example, the data of the database is replicated and stored in computer-readable
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memory. Post cut-off date data is purged from the copied database (420). For
example, post cut-off date data can be deleted from computer-readable memory. Pre
cut-off date data of the copied database is converted (422). For example, and as
discussed above, the pre cut-off data is processed to convert the data from the first
data structure to the second data structure. The database system is taken offline
(424). The pre cut-off data is purged from the original database (426). For example,

pre cut-off date data can be deleted from computer-readable memory.

[6038] The post cut-off date data is converted (428). For example, and as
discussed above, the post cut-off date data is processed to convert the data from the
first data structure to the second data structure. The converted post cut-off date data
is moved from the original database to the copied database (430). In some
implementations, the converted post cut-off date data is copied to computer-readable
memory associated with the copied database and is deleted from computer-readable
memory associated with the original database. The converted post cut-off date data
is switched into tables containing the converted pre cut-off date data (432). The
database system is brought online (434) such that the converted data is accessible

from the copied database.

[0037] Implementations of the present disclosure can be used to realize one or
more of the following advantages. A quality assured certified package for production
upgrades can be implemented to reduce risk (e.g., the correct database
configuration results) and effort (e.g., time and cost). In some estimations, the time
required to perform upgrades can be reduced by 90 to 95 percent (e.g., by only
requiring upgrade of the current data before bringing the database system back
online). In accordance with some implementations, minimal change is required to be
compatible with a separation of current and historical data, and verification steps are
preserved that ensure the correct database configuration is achieved. Cost is also
reduced by implementing standardized coding across a broad range of customers
(i.e., avoiding the need to create customized database code to support a small
number of customers). Management and support costs are also reduced through the
standardized process, which eliminates the need for customized procedures.
Downtime of the database system is also minimized. For example, customers are

willing to wait for access to historical data if they are able to access current data that
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is upgraded and available in a short period of time. By limiting the data that must be
upgraded before getting the database system back online, the downtime of the

database system is reduced.

[0038] Implementations of the present disclosure and all of the functional
operations provided herein can be realized in digital electronic circuitry, or in
computer software, firmware, or hardware, including the structures disclosed in this
specification and their structural equivalents, or in combinations of one or more of
them. Implementations of the present disclosure can be realized as one or more
computer program products, i.e., one or more modules of computer program
instructions encoded on a computer readable medium for execution by, or to control
the operation of, data processing apparatus. The computer readable medium can be
a machine-readable storage device, a machine-readable storage substrate, a
memory device, a composition of matter effecting a machine-readable propagated
signal, or a combination of one or more of them. The term “data processing
apparatus” encompasses all apparatus, devices, and machines for processing data,
including by way of example a programmable processor, a computer, or multiple
processors or computers. The apparatus can include, in addition to hardware, code
that creates an execution environment for the computer program in question, e.g.,
code that constitutes processor firmware, a protocol stack, a database management

system, an operating system, or a combination of one or more of them.

[0038] A computer program (also known as a program, software, software
application, script, or code) can be written in any form of programming language,
including compiled or interpreted languages, and it can be deployed in any form,
including as a stand alone program or as a module, component, subroutine, or other
unit suitable for use in a computing environment. A computer program does not
necessarily correspond to a file in a file system. A program can be stored in a
portion of a file that holds other programs or data (e.g., one or more scripts stored in
a markup language document), in a single file dedicated to the program in question,
or in multiple coordinated files (e.g., files that store one or more modules, sub
programs, or portions of code). A computer program can be deployed to be
executed on one computer or on multiple computers that are located at one site or

distributed across multiple sites and interconnected by a communication network.
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[0040] The processes and logic flows described in this disclose can be performed
by one or more programmable processors executing one or more computer
programs to perform functions by operating on input data and generating output.
The processes and logic flows can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, e.g., an FPGA (field programmable

gate array) or an ASIC (application specific integrated circuit).

[0041] Processors suitable for the execution of a computer program include, by
way of example, both general and special purpose microprocessors, and any cne or
more processors of any kind of digital computer. Generally, a processor will receive
instructions and data from a read only memory or a random access memory or both.
Elements of a computer can include a processor for performing instructions and one
or more memory devices for storing instructions and data. Generally, a computer will
also include, or be operatively coupled to receive data from or transfer data to, or
both, one or more mass storage devices for storing data, e.g., magnetic, magneto
optical disks, or optical disks. However, a computer need not have such devices.
Moreover, a computer can be embedded in another device, e.g., a mobile telephone,
a personal digital assistant (PDA), a mobile audio player, a Global Positioning
System (GPS) receiver, to name just a few. Computer readable media suitable for
storing computer program instructions and data include all forms of non volatile
memory, media and memory devices, including by way of example semiconductor
memory devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic
disks, e.g., internal hard disks or removable disks; magneto optical disks; and CD
ROM and DVD-ROM disks. The processor and the memory can be supplemented

by, or incorporated in, special purpose logic circuitry.

[0042] To provide for interaction with a user, implementations of the present
disclosure can be implemented on a computer having a display device, e.g., a CRT
(cathode ray tube) or LCD (liquid crystal display) monitor, for displaying information
to the user and a keyboard and a pointing device, e.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds of devices can be
used to provide for interaction with a user as well; for example, feedback provided to

the user can be any form of sensory feedback, e.g., visual feedback, auditory
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feedback, or tactile feedback; and input from the user can be received in any form,

including acoustic, speech, or tactile input.

[0043] While this disclosure includes some specifics, these should not be
construed as limitations on the scope of the disclosure or of what may be claimed,
but rather as descriptions of features of example implementations of the disclosure.
Certain features that are described in this disclosure in the context of separate
implementations can also be provided in combination in a single implementation.
Conversely, various features that are described in the context of a single
implementation can also be provided in multiple implementations separately or in
any suitable subcombination. Moreover, although features may be described above
as acting in certain combinations and even initially claimed as such, one or more
features from a claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or

variation of a subcombination.

[0044] Similarly, while operations are depicted in the drawings in a particular
order, this should not be understood as requiring that such operations be performed
in the particular order shown or in sequential order, or that all illustrated operations
be performed, to achieve desirable results. In certain circumstances, multitasking
and parallel processing may be advantageous. Moreover, the separation of various
system components in the implementations described above should not be
understood as requiring such separation in all implementations, and it should be
understood that the described program components and systems can generally be
integrated together in a single software product or packaged into multiple software

products.

[0045] Thus, particular implementations of the present disclosure have been
described. Other implementations are within the scope of the following claims. For
example, the actions recited in the claims can be performed in a different order and
still achieve desirable results. A number of implementations have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the disclosure. For example, various forms of
the flows shown above may be used, with steps re-ordered, added, or removed.

Accordingly, other implementations are within the scope of the following claims.
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CLAIMS:
1. A computer-implemented method for updating data within a database,
comprising:

determining a cut-off date;

defining a first group of data within a first table based on the cut-off date;

defining a second group of data within the first table based on the cut-off date;

providing the second group of data in a second table;

converting the first group of data from a first data structure to a second data
structure to provide converted first data within the first table;

making the converted first data available for access over a network;

converting the second group of data from the first data structure to the second
data structure to provide converted second data in the second table; and

making the converted second data available for access over the network.

2. The method of claim 1, wherein the first group of data comprises post cut-off
date data.
3. The method of claim 1, wherein the second group of data comprises pre cut-

off date data.

4. The method of claim 1, further comprising identifying one or more partitions of

the first table as including the first group of data based on the cut-off date.

5. The method of claim 4, wherein providing the second group of data in the
second table comprises switching the one or more partitions of the first table to the

second table.

6. The method of claim 1, wherein converting the first group of data and

converting the second group of data each comprises executing one or more scripts.

7. The method of claim 6, wherein the one or more scripts are executed to

convert both the first group of data and the second group of data.
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8. The method of claim 6, wherein the one or more scripts each comprise a table

variable that is generic to the first table and the second table.

9. The method of claim 1, further comprising enabling foreign key constraints

before converting the first group of data comprises.

10.  The method of claim 1, further comprising:
enabling foreign keys before converting the second group of data; and
enabling the foreign keys after switching the converted second data to the first
table.

11.  The method of claim 1, further comprising:

receiving user input commanding a pause when converting the second group
of data; and

completing execution of an intermediate conversion in response to receiving

the user input.

12. The method of claim 1, wherein the data comprises transactional data.

13. The method of claim 12, wherein the transaction data comprises booking data
associated with at least one of a travel reservation, a car rental reservation and a

hotel reservation.

14.  The method of claim 1, wherein making the converted first data available for
access over the network occurs before switching the converted second data to the
first table.

15.  The method of claim 1, wherein making the converted second data available
for access over the network comprises switching the converted second data to the
first table.
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16.  The method of claim 1, further comprising:
determining that the database does not include partitioned tables; and
copying the database to provide a copied database in response to
determining that the database does not include partitioned tables, wherein the

second table is provided in the copied database.

17.  The method of claim 16, wherein converting the first group of data from a first
data structure to a second data structure to provide converted first data within the

first table further comprises providing partitions with the first table.

18.  The method of claim 16, wherein converting the second group of data from
the first data structure to the second data structure to provide converted second data

in the second table further comprises providing partitions in the second table.

19.  The method of claim 16, wherein making the converted first data available for
access over the network comprises moving the converted first data to the copied

database.

20. The method of claim 19, further comprising entering the converted first data

into reserved partitions of the second table.

21.  The method of claim 16, wherein making the converted first data available for
access and making the converted second data available for access occur

concurrently by making the second table available for access over the network.

22.  Asystem comprising:
onhe or more computers; and
a computer-readable medium coupled to the one or more computers having
instructions stored thereon which, when executed by the one or more computers,
cause the one or more computers to perform operations for updating data within a
database, the operations comprising:
determining a cut-off date;

defining a first group of data within a first table based on the cut-off date;
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defining a second group of data within the first table based on the cut-off
date;

providing the second group of data in a second table;

converting the first group of data from a first data structure to a second
data structure to provide converted first data within the first table;

making the converted first data available for access over a network;

converting the second group of data from the first data structure to the
second data structure to provide converted second data in the second table;
and

making the converted second data available for access over the network.

23. A computer storage medium encoded with a computer program, the program
comprising instructions that when executed by one or more computers cause the
one or more computers to perform operations for updating data within a database,
the operations comprising:

determining a cut-off date;

defining a first group of data within a first table based on the cut-off date;

defining a second group of data within the first table based on the cut-off date;

providing the second group of data in a second table;

converting the first group of data from a first data structure to a second data
structure to provide converted first data within the first table;

making the converted first data available for access over a network;

converting the second group of data from the first data structure to the second
data structure to provide converted second data in the second table; and

making the converted second data available for access over the network.
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