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(57) Abstract: The present disclosure relates to methods and
systems for processing files containing record data. The meth-
od comprising splitting the record data into several record
data parts and storing the record data parts in a database, for
each of the record data parts, adding an entry identifying the
record data part to one of one or more queues, for each of the
entries added to the one or more queues, retrieving the entry
and processing the record data part identified by the entry by

one of a plurality of processing servers. The disclosure fur-

ther describes comprising a database for a system for the
same.
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METHODS AND SYSTEMS FOR PROCESSING FILES

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is a PCT International Application of, and claims priority to,
European Patent Application No. 15155691.7 filed February 19, 2015. The entire disclosure of

the above application is incorporated herein by reference.

FIELD
[0002] The present disclosure generally relates to information processing methods
and systems. In particular, the present disclosure describes methods and systems for efficiently

processing files containing record data.

BACKGROUND
[0003] This section provides background information related to the present disclosure
which is not necessarily prior art.
[0004] File processing systems require the use of file processing servers which are

capable of processing the file provided. In existing real time file processing systems, there is a
requirement for providing a processing server which is capable of processing all the files. For
example, when a large number of users upload files online for processing, there is considerable
demand on the server which is processing the file. A file may comprise multiple records which
are processed one after another by the same processor. Therefore, it is necessary to design and
configure the system in advance taking into consideration the load factor that the processing
server may encounter. However, it is not always possible to determine in advance the load on the
processing server. Therefore, there is a requirement to provide scalability of servers to enable

distributed processing while also maintaining integrity by avoiding multiple processing.

SUMMARY
[0005] This section provides a general summary of the disclosure, and is not a
comprehensive disclosure of its full scope or all of its features. Aspects and embodiments of the

disclosure are also set out in the accompanying claims.
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[0006] The above objective is achieved by providing more processing servers where
required and removing the processing servers when not required. In particular, the present
disclosure provides a solution by providing a system and method where a raw file comprising
multiple records is processed concurrently in a distributed architecture by multiple processing
Servers.

[0007] A first embodiment of the disclosure is related to a method of processing a file
containing record data, comprising the steps of splitting the record data into several record data
parts and storing the record data parts in a database. For each of the record data parts, an entry
identifying the record data part is added to one of one or more queues. For each of the entries
added to the one or more queues, the entry is retrieved and the record data part identified by the
entry is processed by one of a plurality of processing servers.

[0008] By splitting the file and storing the parts individually in the database, it is
possible to process the parts separately, thereby allowing multiple file processing at the same
time. Adding an entry into a queue provides any processor the possibility to retrieve the data and
process only the retrieved data from the database. The method according to the disclosure leads
to a more scalable and distributed model in which servers can be added and removed depending
on the load.

[0009] A database is an organized collection of data. Database management systems
(DBMSs) are computer software applications that interact with the user, other applications, and
the database itself to capture and analyze data. Existing general-purpose DBMSs are designed to
allow the definition, creation, querying, update, and administration of databases. Administration
of a database includes enforcing data security, maintaining data integrity, dealing with
concurrency control, and recovering information that has been corrupted by some event such as
an unexpected system failure. In the present disclosure, access by the processing servers to the
data stored in the database is (typically) done through a DBMS. Storing the different data parts
of the file to be processed in a database allows taking advantage of the above-mentioned features
of existing DBMSs, to ensure integrity of data such that no two processors can access and
process the same data from the database.

[0010] According to a second embodiment of the disclosure, in the method according
to the first embodiment, an entry identifying a record data part is a primary key for the record

data part stored in the database. The primary key by definition uniquely identifies entries of a



WO 2016/133999 PCT/US2016/018237

database and is therefore suitable for serving as an entry in the queue which identifies a record
data part stored in the database. Furthermore, by using the primary key as an entry identifying
the data, features of existing databases or database management systems are triggered by which
transactional security is maintained by implicitly locking the unprocessed record in the database
when retrieving to process thereby ensuring that no other server is processing at the same time.

[0011] According to a third embodiment of the disclosure, in the method according to
any of the first or second embodiments, the file additionally contains header data comprising
common data relating to several record data parts. The header data contains common information
of the record data thereby reducing the amount of information on each record and thus the need
to process it repeatedly.

[0012] According to a fourth embodiment of the disclosure, the method according to
the third embodiment further comprises the steps of storing the header data in the database,
adding one or more entries identifying the header data to one or more queues, and for each of the
entries identifying the header data, retrieving the entry and processing the header data identified
by the entry by one of the plurality of processing servers. By storing the header in the database, it
is possible to process the header data and thereby allow header processing of multiple files at the
same time. Adding an entry into a queue provides any processor the possibility to retrieve the
data and process only the retrieved data from the database.

[0013] According to a fifth embodiment of the disclosure, in the method according to
the fourth embodiment of the disclosure, an entry identifying header data is a primary key for
that header data stored in the database. The primary key is suitable for serving as an entry in the
queue which identifies header data stored in the database. Furthermore, by using the primary key
as an entry identifying the data, features of existing databases or database management systems
are triggered by which transactional security is maintained by implicitly locking the unprocessed
header data in the database when retrieving to process thereby ensuring that no other server is
processing at the same time.

[0014] According to a sixth embodiment of the disclosure, in the method according to
the fourth or fifth embodiment, the one or more queues to which the one or more entries
identifying the header data are added are separate from the one or more queues to which the
entries identifying the record data parts are added. This ensures that a queue only has entries to

particular data, thereby avoiding a processor from mistakenly processing other data from the
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queue and only processing the data according to a predetermined order and maintaining the
integrity of data.

[0015] According to a seventh embodiment of the disclosure, in the method
according to any one of the third to sixth embodiment, the entries identifying the record data
parts are added to the one or more queues only after the header data has been processed. This
ensures that the data is processed in order so that all the common data is processed which is
required for processing record data prior to processing the record data.

[0016] According to an eighth embodiment of the disclosure, the method according to
the seventh embodiment, when embodying the fourth embodiment, further comprises the step of
successful processing of the header data, transmitting the processed header data to the database
with information indicating the start of the processing of the record data parts. This ensures that
the system knows that the transmission of the entries identifying the record data parts to the
queues can now start.

[0017] According to a ninth embodiment of the disclosure, in the method according
to any one of the preceding embodiments, the file additionally contains trailer data comprising
data for indicating whether the processing of the file is complete.

[0018] According to a tenth embodiment of the disclosure, the method according to
the ninth embodiment of the disclosure further comprises the steps of storing the trailer data in
the database, adding one or more entries identifying the trailer data to one or more queues, and
for each of the entries identifying the trailer data, retrieving the entry and processing the trailer
data identified by the entry by one of the plurality of processing servers. By storing the trailer in
the database, it is possible to process the trailer data and thereby allow trailer processing of
multiple files at the same time. Adding an entry into a queue provides any processor the
possibility to retrieve the data and process only the retrieved data from the database.

[0019] According to an eleventh embodiment of the disclosure, in the method
according to the tenth embodiment of the disclosure, an entry identifying trailer data is a primary
key for that trailer data stored in the database. The primary key is suitable for serving as an entry
in the queue which identifies trailer data stored in the database. Furthermore, by using the
primary key as an entry identifying the data, features of existing databases or database

management systems are triggered by which transactional security is maintained by implicitly
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locking the unprocessed trailer data in the database when retrieving to process thereby ensuring
that no other server is processing at the same time.

[0020] According to a twelfth embodiment of the disclosure, in the method according
to the any one of the tenth or eleventh embodiments, the one or more queues to which the one or
more entries identifying the trailer data are added are separate from the one or more queues to
which the entries identifying the record data parts are added.

[0021] According to a thirteenth embodiment of the disclosure, in the method
according to any one of the tenth to twelfth embodiments, when embodying the fourth
embodiment, the one or more queues to which the one or more entries identifying the trailer data
are added are separate from the one or more queues to which the one or more entries identifying
the header data are added. This ensures that a queue only has entries to particular data, thereby
avoiding a processor from mistakenly processing other data from the queue and only processing
the data according to a predetermined order and maintaining the integrity of data.

[0022] According to a fourteenth embodiment of the disclosure, in the method
according to any of the tenth to thirteenth embodiments of the disclosure, when embodying the
third embodiment, the one or more entries identifying the trailer data are added to the one or
more queues only after the header data has been processed.

[0023] According to a fifteenth embodiment of the disclosure, the method according
to any one of the tenth to fourteenth embodiments of the disclosure, the trailer data identified by
the one or more entries is processed by the processing servers only after the record data parts
have been processed. Since the trailer data indicates the status of the processing, processing the
trailer data after processing of the header data and record data ensures that the trailer data is
processed in order to correctly indicate the processing status of the file.

[0024] According to a sixteenth embodiment of the disclosure, in the method
according to the fifteenth embodiment, the trailer data identified by the one or more entries is
processed by the processing servers after a predetermined time after adding the one or more
entries identifying the trailer data to the one or more queues. This delay is provided so that all
record data parts can be processed before the trailer data is processed in order to ensure that the
status of processing is correctly provided.

[0025] According to a seventeenth embodiment of the disclosure, in the method

according to any of the preceding embodiments, an entry from a queue is retrieved by a
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processing server either by periodically polling the queue by the processing server or by the
entry being pushed to the processing server. By providing a periodic polling of the queue, the
processing servers can ensure that the data is processed immediately without a delay and also
using the processing time efficiently. On the other hand, using the push mechanism by the queue
to push the data to the processing server ensures that the processing server does not have to keep
polling for a long duration.

[0026] According to an eighteenth embodiment of the disclosure, in the method
according to any one of the preceding embodiments of the disclosure, the processing server
retrieves an entry from the queue depending on whether or not the processor is currently free to
process. By doing so, the processing servers can ensure that the data is processed utilizing the
processing time efficiently.

[0027] According to a nineteenth embodiment of the disclosure, in the method
according to any of the preceding embodiments, when a processing server retrieves an entry and
while it processes the data identified by the entry, the database locks access to the data to avoid
duplicate processing of the data. This provides for maintaining integrity of data such that no two
processors can access and process the same data from the database at the same time.

[0028] According to a twentieth embodiment of the disclosure, in the method
according to any of the preceding embodiments of the disclosure, the processing servers access
the data stored in the database through a database management system (DBMS).

[0029] According to a twenty first embodiment of the disclosure, in the method
according to the twentieth embodiment of the disclosure, the database management system is
designed to allow enforcement of data security, maintaining data integrity, dealing with
concurrency control, and/or recovering of information that has been corrupted by some event
such as an unexpected system failure. Since many existing DBMSs already have such
administration features, a system according to the disclosure which allows for data integrity and
which ensures that no two processors can access and process the same data from the database at
the same time can be implemented easily and in a cost-efficient manner, taking advantage of the
features of such existing DBMSs. In particular, transactional security can be maintained by
implicitly locking an unprocessed record in the database when retrieving it to process, thereby

ensuring that no other server is processing it at the same time. As mentioned above, this can be
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achieved, e.g., by using an identifier added to the queues the primary key identifying the row and
pointing to the record to be processed.

[0030] According to a twenty second embodiment of the disclosure, in the method
according to any of the preceding embodiments of the disclosure, the database contains, for a
data part in the database identified by an entry in a queue, information regarding the time when
the most recent attempt to process the data part was made. This provides for further integrity of
the data. The database maintains a retry count which counts the number of attempts and a pickup
data value which maintains a timestamp with the date and time when the last attempt to access
the data was made.

[0031] A twenty third embodiment of the disclosure is related to a computer program
having instructions which when executed by a computing system cause the computing system to
perform the method according to any of the first to twentieth embodiments.

[0032] A twenty fourth embodiment of the disclosure relates to a system for
processing files comprising a database and a plurality of processing servers, the system being
configured to perform the method according to any of the first to twentieth embodiments.

[0033] Further areas of applicability will become apparent from the description
provided herein. The description and specific examples and embodiments in this summary are
intended for purposes of illustration only and are not intended to limit the scope of the present
disclosure. In addition, the above and other features will be better understood with reference to

the followings Figures which are provided to assist in an understanding of the present teaching.

DRAWINGS

[0034] The drawings described herein are for illustrative purposes only of selected
embodiments and not all possible implementations, and are not intended to limit the scope of the
present disclosure.

[0035] With that said, the present disclosure is further described in the detailed
description which follows, in reference to the noted plurality of drawings, by way of non-limiting
examples of embodiments of the present disclosure, in which like reference signs represent like
elements throughout the views of the drawings. In the following, the numbering of the
embodiments does not coincide with the number of the embodiments in the above summary of

the disclosure.
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[0036] Fig. 1 illustrates an overall system implementing the present disclosure.

[0037] Fig. 2 illustrates a schematic flow diagram of an embodiment of the method of
the present disclosure.

[0038] Corresponding reference numerals indicate corresponding parts throughout

the several views of the drawings.

DETAILED DESCRIPTION

[0039] Exemplary embodiments will now be described more fully with reference to
the accompanying drawings. The description and specific examples included herein are intended
for purposes of illustration only and are not intended to limit the scope of the present disclosure.

[0040] The present disclosure will now be described in accordance with the system
shown in Fig. 1. The system for file processing is provided with a user interface on a client
computer (1). The user interface allows the user to upload a file to the system. The client devices
may be connected to a server through the Internet or locally, and the file uploading may be
implemented through an API on the client device or by another mode. However, a skilled person
will understand that the file can be provided for processing through other means.

[0041] In the present embodiment, the file is a remittance file comprising multiple
remittance records for performing transactions. A remittance file is merely used as an example as
it illustrates a file with multiple records which require a high level of data integrity. However, a
skilled person will understand that this system is not limited to such a file but any file having
multiple records or which can be sub-divided into multiple parts so that each part can be
processed independently. The file contains three components, namely header data, record data
and trailer data, functions of which will be explained in detail subsequently. In the present
example, the remittance file can contain up to twenty thousand records containing payment
information.

[0042] The file is processed by a server (2) to split and store the components in a
database (3). In the present embodiment, the server is a CANserver (Current Account Number
Server); however any other server which performs the functions of the server can be used for the
present disclosure. The database (3) is connected to the server (2) for storing the different

components of the file and the multiple records containing payment information, for example.
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[0043] One or more queues (4a, 4b, 4¢) are provided and are connected to the server.
A plurality of processing servers (5a, 5b, 5c) is connected to the queues and the database. A
processing server could be the server (2) which also performs the function of a processing server.
In the present disclosure, the processing servers implement the Java Messaging Service
functionality which enables the processing servers to listen to the queues, e.g. by periodically
polling the queues. However, the queue can also be configured to send the information
periodically to the processing server by pushing.

[0044] Now the method implemented by the system will be explained in detail with
reference to the flow diagram of Fig. 2.

[0045] A file is provided to the server through the user interface provided on the
client system. The server then splits the file into raw data parts comprising one or more header
data parts, several record data parts and one or more trailer data parts. The record data comprises
multiple records. The record data parts along with the header data (parts) and trailer data (parts)

are stored in the database (3).

Header data processing

[0046] The header data comprises common data relating to several record data parts.
For example, in the remittance file, the header data may include common data such as currency
details, date, etc. The server adds one or more entries identifying the header data to a header
queue. In the present embodiment, the entry identifying header data is a primary key for that
header data stored in the database and the primary key acts as a link to the particular data on the
database. The header queue is one of the different queues, and is provided as a separate queue in
the system. However, it is not necessary that a separate queue is provided but a single queue
which performs the function of different queues can be provided instead.

[0047] The processing servers (5a, Sb, 5¢) which process the header data listen to the
header queue to see if there are new entries identifying header data. As soon as one of the
processing servers retrieves an entry identifying header data, the header data which is identified
by the entry is processed by the processing server. The processing server queries the database (3)
for the appropriate header data relating to the entry and then processes the header data on the
database (3). The database (3) identifies the header relating to the entry and returns the header

data for processing. When the processing server processes the data identified by the entry, the
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database (3) locks access to the data to avoid duplicate processing of the data. After completion
of the processing of the header data, the server (2) writes back the processed header data to the

database (3) and confirms the processing of the header data.

Record data processing

[0048] Following the successful processing of the header data, the server (2) retrieves
from the database (3) the entries identifying the record data parts to be added to one or more
queues. An entry identifying a record data part is a primary key for the record data part stored in
the database (3). A record data part of the file in the particular embodiment is information
concerning a transaction which needs to be processed. It may contain information such as the
beneficiary’s name, address, bank account and the amount to be remitted.

[0049] The server (2) then adds one or more entries identifying the record data part to
a record queues (4b), which can also be called “detail queue”. It must be noted that the entries
identifying the record data parts are added to the queue and processed only after the header data
has been processed.

[0050] In the present disclosure, an entry identifying a record data part is a primary
key for that record data part stored in the database (3), and the primary key acts as a link to the
particular data on the database (3). Similar to the header queue, the record queue is one of the
different queues provided as a separate queue in the system. In the present embodiment, the
record queue is separate from the header queue. However, it is not necessary that a separate
queue is provided and a single queue which performs a function of different queues can be
provided instead.

[0051] The processing servers (5b) which processes the record data parts listen to the
record queue for entries identifying record data. One of the processing servers retrieves an entry
from the queue depending on whether or not the processor is currently free to process. As soon
as the processing server retrieves the entry identifying a record data part, the record data part
which is identified by the entry is processed by the processing server. The processing server
queries the database (3) for the appropriate record data part relating to the entry and then
processes the record data part on the database (3). The database (3) identifies the record data part
relating to the entry and returns the record data part for processing. More than one processing

server can simultaneously read the entries from the queue, access the database (3) and
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simultaneously process record data parts. This providing of multiple processing servers which
can simultaneously read the database and process the data allows for scalability of processing by
adding more processing servers when necessary.

[0052] The present disclosure also provides for maintaining integrity of data such that
no two processors can access and process the same data from the database (3). When a
processing server processes the data identified by the entry, the database (3) locks access to the
data to avoid duplicate processing of the data. For further integrity of the data, the database (3)
maintains a retry count which counts the number of attempts and a pickup data value which

maintains a timestamp with the date and time when the last attempt to access the data was made.

Trailer data processing

[0053] Trailer data is provided which indicates whether the processing of the file is
complete. After completion of the processing of the header data, the server (2) inserts processed
header data to the database (3) to confirm the processing of the header data. Only after the header
data has been processed, the server (2) adds one or more entries identifying the trailer data to a
trailer queue (4c¢). In the present embodiment, the entry identifying trailer data is a primary key
for that trailer data stored in the database (3), and the primary key acts as a link to the particular
data on the database (3). The trailer queue is one of the different queues provided as a separate
queue in the system. In the present embodiment, the trailer queue is separate from the header
queue and the record queue. However, it is not necessary that a separate queue is provided, and a
single queue which performs the function of different queues can be provided instead.

[0054] The processing servers (5a, 5b, 5¢) which process the trailer data listen to the
trailer queue for entries identifying trailer data. However, the processing servers retrieve and
process the trailer data identified by the one or more entries only after a predetermined time after
the entries are added to the queue. This delay is provided so that all record data parts can be
processed before the trailer data is processed. One of the processing servers then retrieves an
entry from the queue and processes trailer data. This means that on successful completion of the
processing of all the record data parts, the trailer data is processed and the completed trailer data
is then recorded on the database (3). In the absence of successful completion, the trailer data is
marked as not completed. This will initiate further processing of the remaining uncompleted

record processing by other processing servers.

11
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[0055] In all the above, the processing servers retrieve the entry from the queue
depending on whether or not the processor is currently free to process. The processing server is
capable of processing all the data and does not have to be a standalone processing server for
processing different data components such as header, record and trailer data. The same
mechanism used for maintaining integrity of the data when processing the record data is also
implemented for maintaining the integrity of other data types.

[0056] As a skilled person will understand, this method and system can be used on
any file processing intensive task where the file can be sub-divided into multiple parts capable of
being processed concurrently. The components of header, trailer and record are merely used as
examples and other data types may be provided and implemented in the present disclosure.

[0057] The functions and/or steps and/or operations included herein, in some
embodiments, may be described in computer executable instructions stored on a computer
readable media (e.g., in a physical, tangible memory, etc.), and executable by one or more
processors. The computer readable media is a non-transitory computer readable storage medium.
By way of example, and not limitation, such computer-readable media can include RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used to carry or store desired program code in
the form of instructions or data structures and that can be accessed by a computer. Combinations
of the above should also be included within the scope of computer-readable media.

[0058] Further, it should be appreciated that one or more aspects of the present
disclosure transform a general-purpose computing device into a special-purpose computing
device when configured to perform the functions, methods, and/or processes described herein.

[0059] With that said, exemplary embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those who are skilled in the art. Numerous
specific details are set forth such as examples of specific components, devices, and methods, to
provide a thorough understanding of embodiments of the present disclosure. It will be apparent
to those skilled in the art that specific details need not be employed, that example embodiments
may be embodied in many different forms and that neither should be construed to limit the scope
of the disclosure. In some example embodiments, well-known processes, well-known device

structures, and well-known technologies are not described in detail.
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[0060] The present disclosure is not limited to the embodiment(s) described herein
but can be amended or modified without departing from the scope of the present disclosure.
Additionally, it will be appreciated that in embodiments of the present disclosure some of the
above-described steps may be omitted and/or performed in an order other than that described. It
will be appeciated that the payment card may be manufactured using steps such as, providing a
card member; providing a plurality of programmable chips, at least one of which is releasably
attached to the card member; each programmable chip has an associated personal identification
number (PIN); and providing a control chip which is operable for selecting one of the
programmable chips to be active during a transacton.

[0061] It will further be appreciated that elements of any embodiment disclosed
herein may be combined interchangeably with elements of any other embodiment, except where
such elements may be mutually exclusive. The above-described embodiments are, therefore, to
be considered in all respects to be illustrative and not restrictive.

[0062] The terminology used herein is for the purpose of describing particular
exemplary embodiments only and is not intended to be limiting. As used herein, the singular

6, 9% Gk

forms “a,” “an,” and “the” may be intended to include the plural forms as well, unless the context

EEINT3 9 el

clearly indicates otherwise. The terms “comprises,” “comprising,” “including,” and “having,” are
inclusive and therefore specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof. As described
above, the method steps, processes, and operations described herein are not to be construed as
necessarily requiring their performance in the particular order discussed or illustrated, unless
specifically identified as an order of performance. It is also to be understood that additional or

alternative steps may be employed. As used herein, the term “and/or” includes any and all

combinations of one or more of the associated listed items.

b3 EEINT3

[0063] When a feature is referred to as being “on,” “engaged to,” “connected to,”

“coupled to,” “attached to,” “associated with,” “included with,” or “in communication with”
another feature, it may be directly on, engaged, connected, coupled, attached, associated,
included, or in communication to or with the other feature, or intervening features may be

present.

13
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CLAIMS

What is claimed is:

1. A method of processing a file containing record data, the method comprising:

splitting the record data into several record data parts and storing the record data parts in
a database;

for each of the record data parts, adding an entry identifying the record data part to one of
one or more queues; and

for each of the entries added to the one or more queues, retrieving the entry and

processing the record data part identified by the entry by one of a plurality of processing servers.

2. The method of claim 1, wherein an entry identifying a record data part is a

primary key for the record data part stored in the database.

3. The method of claim 1, wherein the file additionally contains header data
comprising common data relating to several record data parts; and
further comprising:
storing the header data in the database;
adding one or more entries identifying the header data to one or more queues; and
for each of the entries identifying the header data, retrieving the entry and
processing the header data identified by the entry by one of the plurality of processing

SCrvers.

4. The method of claim 3, wherein an entry identifying header data is a primary key

for that header data stored in the database.

5. The method of claim 3, wherein the entries identifying the record data parts are

added to the one or more queues only after the header data has been processed.

14
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6. The method of claim 5, further comprising, on successful processing of the header
data, transmitting the processed header data to the database with information indicating the start

of the processing of the record data parts.

7. The method of claim 3, wherein the file additionally contains trailer data
comprising data for indicating whether the processing of the file is complete; and
further comprising:
storing the trailer data in the database;
adding one or more entries identifying the trailer data to one or more queues; and
for each of the entries identifying the trailer data, retrieving the entry and
processing the trailer data identified by the entry by one of the plurality of processing
servers;
wherein the one or more entries identifying the trailer data are added to the one or more

queues only after the header data has been processed.

8. The method of claim 3, wherein the one or more queues to which the one or more
entries identifying the header data are added are separate from the one or more queues to which

the entries identifying the record data parts are added.

9. The method of claim 1, wherein the file additionally contains trailer data
comprising data for indicating whether the processing of the file is complete; and
further comprising:
storing the trailer data in the database;
adding one or more entries identifying the trailer data to one or more queues; and
for each of the entries identifying the trailer data, retrieving the entry and
processing the trailer data identified by the entry by one of the plurality of processing

SCrvers.

10.  The method of claim 9, wherein an entry identifying trailer data is a primary key

for that trailer data stored in the database.
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11.  The method of claim 9, wherein the trailer data identified by the one or more
entries is processed by the processing servers only after the record data parts have been
processed, and after a predetermined time after adding the one or more entries identifying the

trailer data to the one or more queues.

12.  The method of claim 9, wherein the one or more queues to which the one or more
entries identifying the trailer data are added as separate from the one or more queues to which

the entries identifying the record parts are added.

13.  The method of claim 9, wherein the one or more queues to which the one or more
entries identifying the trailer data are added are separate from the one or more queues to which

the one or more entries identifying the header data are added.

14.  The method of claim 1, wherein, when a processing server retrieves an entry and
while it processes the data identified by the entry, the database locks access to the data to avoid

duplicate processing of the data.

15.  The method of claim 1, wherein the processing servers access the data stored in
the database through a database management system which is designed to allow enforcement of
data security, maintain data integrity, deal with concurrency control, and/or recover information

that has been corrupted by some event such as an unexpected system failure.

16. The method of claim 1, wherein the database contains, for a data part in the
database identified by an entry in a queue, information regarding the time when the most recent

attempt to process the data part was made.
17.  The method of claim 1, wherein an entry from a queue is retrieved by a processing

server either by periodically polling the queue by the processing server or by the entry being

pushed to the processing server.
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18.  The method of claim 1, wherein the processing server retrieves an entry from the

queue depending on whether or not the processor is currently free to process.

19. A non-transitory computer readable storage media including executable
instructions, which when executed by at least one processor, cause the at least one processor to:

split record data into several record data parts and store the record data parts in a
database;

for each of the record data parts, add an entry identifying the record data part to one of
one or more queues; and

for each of the entries added to the one or more queues, retrieve the entry and process the

record data part identified by the entry by one of a plurality of processing servers.

20. A system for processing a file comprising a database and a plurality of processing
servers, the system configured to:

split record data into several record data parts and store the record data parts in the
database;

for each of the record data parts, add an entry identifying the record data part to one of
one or more queues; and

for each of the entries added to the one or more queues, retrieve the entry and process the

record data part identified by the entry by one of the plurality of processing servers.
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