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STRUCTURED DATA STORAGE

BACKGROUND

Computer systems typically comprise short-term memory and long-term

memory. Short-term memory typically uses dynamic RAM, which typically provides

quick access to data stored within the RAM. Long-term memory, such as that provided

by a hard disk, provides relatively slow access to stored data, but normally retains the

data even after power has been turned off. Accordingly, computers use data stored in

short-term memory to manipulate and process the data, and use long-term memory to

store the data when the data is not being processed.

Users (including various computer processes) typically save the data to disk

when finished working with the program and data. Also, users load the stored data

from the disk to short-term memory so that the data can be viewed and/or manipulated.

However, as the amount of data becomes more voluminous and complex, these

operations can require considerable amounts of time to save and to load.

SUMMARY

This summary is provided to introduce a selection of concepts in a simplified

form that are further described below in the Detailed Description Section. This

summary is not intended to identify key features or essential features of the claimed

subject matter, nor is it intended to be used as an aid in determining the scope of the

claimed subject matter.

According to aspects of various described embodiments, implementations are

provided for a method for implementing structured data storage. Backend data is

"core" or "backbone" information that is typically central to the task that a user is

trying to accomplish. Backend data can be received from a computer program product

such as a hard disk or other long term data storage. The backend data is structured

using nodes that are associated with a unique identifier such as a GUTD. The nodes are

addressable using the unique identifier, and backend data items are associated with

corresponding addressable nodes such that the backend nodes can be quickly accessed.

Front-end data is typically more related to how the backend data is obtained, used, and

presented. Front-end data can be received from a computer program product such as a



hard disk or other long term data storage. The front-end data is structured using nodes

that are associated with a unique identifier such as a GUID. The nodes are addressable

using the unique identifier, and front-end data items are associated with corresponding

addressable nodes such that the front-end nodes can be quickly accessed.

According to another aspect, a system for implementing structured data

storage includes a file writer for saving backend data from a computer program to a

computer program product, a backend data loader for receiving backend data from a

computer program product, a front-end data loader for receiving front-end data from a

computer program product, and a display module for displaying the particular backend

data item in response to received front-end data for displaying the particular data item.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments are described with reference to

the following figures, wherein like reference numerals refer to like parts throughout the

various views unless otherwise specified.

FIGURE 1 illustrates an example computing device that may be used according

to an embodiment;

FIGURE 2 illustrates an example data storage format for structured data

storage; and

FIGURE 3 illustrates an example operational flow 300 for structured data

storage.

DETAILED DESCRIPTION

Various embodiments are described more fully below with reference to the

accompanying drawings, which form a part hereof, and which show specific exemplary

embodiments for practicing the invention. However, embodiments may be

implemented in many different forms and should not be construed as limited to the

embodiments set forth herein; rather, these embodiments are provided so that this

disclosure will be thorough and complete, and will fully convey the scope of the

invention to those skilled in the art. Embodiments may be practiced as methods,

systems or devices. Accordingly, embodiments may take the form of a hardware

implementation, an entirely software implementation or an implementation combining



software and hardware aspects. The following detailed description is, therefore, not to

be taken in a limiting sense.

Embodiments may be implemented as a computer process, a computer system

(including mobile hand-held computing devices) or as an article of manufacture such as

a computer program product. The computer program product may be a computer

storage medium readable by a computer system and encoding a computer program of

instructions for executing a computer process. The computer program product may

also be a propagated signal on a carrier readable by a computing system and encoding a

computer program of instructions for executing a computer process.

The logical operations of the various embodiments are implemented (1) as a

sequence of computer implemented steps running on a computing system and/or (2) as

interconnected machine modules within the computing system. The implementation is

a matter of choice dependent on the performance requirements of the computing system

implementing the embodiment. Accordingly, the logical operations making up the

embodiments described herein are referred to alternatively as operations, steps or

modules.

FIGURE 1 illustrates an example computing device that may be used according

to an embodiment. The example system for implementing the invention includes a

computing device, such as computing device 100. Computing device 100 may be

configured as a client, a server, a mobile device, or any other computing device that

interacts with data in a network based collaboration system. In a very basic

configuration, computing device 100 typically includes at least one processing unit 102

and system memory 104. Depending on the exact configuration and type of computing

device, system memory 104 may be volatile (such as RAM), non-volatile (such as

ROM, flash memory, etc.) or some combination of the two. System memory 104

typically includes an operating system 105, one or more applications 106, and may

include program data 107. In accordance with this embodiment, a server queuing

system 108, which is described in detail below, is typically implemented within

applications 106.

Computing device 100 may have additional features or functionality. For

example, computing device 100 may also include additional data storage devices

(removable and/or non-removable) such as, for example, magnetic disks, optical disks,



or tape. Such additional storage is illustrated in FIGURE 1 by removable storage 109

and non-removable storage 110. Computer storage media may include volatile and

nonvolatile, removable and non-removable media implemented in any method or

technology for storage of information, such as computer readable instructions, data

structures, program modules, or other data. System memory 104, removable

storage 109 and non-removable storage 110 are all examples of computer storage

media. Computer storage media includes, but is not limited to, RAM, ROM,

EEPROM, flash memory or other memory technology, CD-ROM, digital versatile

disks (DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic disk

storage or other magnetic storage devices, or any other medium which can be used to

store the desired information and which can be accessed by computing device 100

using file writers and loaders. Any such computer storage media may be part of device

100. Computing device 100 may also have input device(s) 112 such as keyboard,

mouse, pen, voice input device, touch input device, etc. Output device(s) 114 such as a

display, speakers, printer, etc. may also be included.

Computing device 100 also contains communication connections 116 that allow

the device to communicate with other computing devices 118, such as over a network.

Networks include local area networks and wide area networks, as well as other large-

scale networks including, but not limited to, intranets and extranets. Communication

connection 116 is one example of communication media. Communication media may

typically be embodied by computer readable instructions, data structures, program

modules, or other data in a modulated data signal, such as a carrier wave or other

transport mechanism, and includes any information delivery media. The term

"modulated data signal" means a signal that has one or more of its characteristics set or

changed in such a manner as to encode information in the signal. By way of example,

and not limitation, communication media includes wired media such as a wired

network or direct-wired connection, and wireless media such as acoustic, RF, infrared

and other wireless media. The term computer readable media as used herein includes

both storage media and communication media.

FIGURE 2 illustrates an example data storage format for structured data

storage. Window 200 comprises an example file structure that is used in structured

data storage. Node 210 is a root node, which typically comprises subordinate nodes in

a tree-like structure. For example, node 210 comprises node 220 (which is used to



store "backend" data) and node 250 (which is used to store "front-end" data).

Additional subordinate (or "child") nodes can be used to store attributes and other

information that are related to a superior (or "parent") node.

Each node is typically associated with a GUID (e.g., a unique identifier) that

allows nodes to be uniquely specified and addressed. As an example, a GUID for a

node can be "hashed" to provide an address for a unique key such that the physical

address of the node can be quickly located. Child nodes can be related to parent nodes

by associating any child node GUIDs with a parent node (so that the resulting structure

can be, for example, traversed by following associated links). The nodes can contain

information for accessing elements within fixed-length and variable-length structures.

Accordingly, the resulting structure can be quickly accessed to implement efficient

searching and loading of data.

Saving and retrieving information to and from a disk is typically time

consuming, and is usually at least an inconvenience for the user who often has to wait

for the information to be loaded. Storing the data in a structured format allows data to

be efficiently received by a program and relatively quickly presented to a user

requesting the data through the program interface.

As demonstrated in window 200, the data to be manipulated by a user of an

application program is organized as backend data and front-end data. The application

program can be a program such as a project management tool. As such, a user can

manage a project by using both the back-end data and the front-end data, which are

typically entered by the user, manipulated and organized using the program, and stored

on disk for later retrieval. The data is structured such that a program accessing the data

typically loads the backend information first, followed by the front-end information

(which typically is used for interfacing with the backend data).

Backend data (such as represented by node 250) is "core" or "backbone"

information that is typically central to the task that a user is trying to accomplish. (In

comparison, front-end data, discussed below, is more related to how the backend data is

obtained, used, and presented). For example, backend data of a project management

program comprises information (typically stored as child nodes 222 of parent node

220) such as task name, resources calendars, assignments, lookup tables, constraints,

and the like.



Task names can comprise a name (or number) of a task that is associated with a

project. Resources can comprise people (or other resources) that are associated with

the task. Calendars can be used to specify dates and/or times for the task, assignments

can be used to associate resources with tasks. Lookup tables can be used to store, for

example, heuristics or other types of organized knowledge related to accomplishing the

task. Constraints can be used to limit when, for example, certain resources are

available.

The contents of node 224 (related to "tasks") have been exposed to show further

child nodes. The child nodes can be used to represent fixed data for a given property,

table indexes, actual data (such as the task name), GUID-based hash location, and

indexes to data (from hashed locations or other indexes). Both the GUID hash and

indexes to child nodes of back-end data can be pre-computed and then stored such that

the pre-computed hashes and indexes can be used (without substantial computation,

such as computing the hash function for the GUID) as the data is being loaded by the

program.

Front-end data (such as represented by node 250) is more related to how the

backend data is obtained, used, and presented. For example, front-end information

used by a project management program comprises information (typically stored as child

nodes 252 of parent node 250) information such as external data links, import/export

map information, forms, macro language programs, front-end tables, views, and filters,

project reports, groups, toolbars, custom field information and the like.

For example, external data links, import map information (e.g., from a spread

sheet), and forms can be used to obtain backend data. Macro language programs,

filters, and groups can be used to manipulate the obtained backend data. Forms, tables,

filters, project reports, groups, toolbars, and custom field information can be used to

control how the backend data is displayed. (Combinations of the above functions can

be accomplished, such as manipulating and displaying data by filtering.)

The various views (e.g., the front-end information for displaying backend data)

can be stored in node 254. Which of the views are visible (at the time the program is

closed, for example) can be stored in node 256. The information stored in nodes 254

and 256 are used by the program to determine which view was last used such that the

program can quickly search for and locate the particular backend data that was last



being used by the user. The program can thus quickly restore the view because (for

example) the backend data has already been loaded into memory, and the related

hashes of the GXJIDs and related indexes have been pre-computed for quick

referencing.

FIGURE 3 illustrates an example operational flow 300 for structured data

storage. At operation 302, backend data is received. The backend data can be received

from a computer program product such as a hard disk or other long term data storage.

The backend data is structured using nodes that are associated with a unique identifier

such as a GUTD. The nodes are addressable using the unique identifier, and backend

data items are associated with corresponding addressable nodes such that the backend

nodes can be quickly accessed.

The backend data items can be located using a pre-computed hash value for the .

data item. The pre-computed hash values can be located with other backend data.

Additionally, the backend data items can be located using pre-computed and

predetermined indexes for the data item. The pre-computed indexes can be located

with other backend data.

At operation 304, front-end data is received. The front-end data can be received

from a computer program product and is typically stored in association with the

backend data. The backend data and front-end data can also be sibling nodes The

front-end data is structured using nodes that are associated with a unique identifier such

as a GUTD. The nodes are addressable using the unique identifier, and front-end data

items are associated with corresponding addressable nodes such that the front-end

nodes can be quickly accessed.

The front-end data also comprises information for displaying a particular

backend data item of received backend data. The display information can comprise

information such as display information related to a view of a particular backend data

item when last viewed by a user.

The front-end data items can be located using a pre-computed hash for the data

item. The pre-computed hash can be located with other backend data. Additionally,

the front-end data items can be located using pre-computed and predetermined indexes

for the data item. The pre-computed indexes can be located with other front-end data.



At operation 306, backend data is displayed using information from the front-

end data. In general, the front-end information describes how the backend data can be

displayed. For example, the front-end information can store information related to a

view of backend data as last viewed by a user. Also, in various embodiments, the

backend data can be displayed before loading all of the front-end data. Additionally,

the receiving order of the front-end data can be set by heuristics, such as "load in order

of most recently viewed," and "load front-end data that can be navigated to by the last

view saved."

Reference has been made throughout this specification to "one embodiment,"

"an embodiment," or "an example embodiment" meaning that a particular described

feature, structure, or characteristic is included in at least one embodiment of the present

invention. Thus, usage of such phrases may refer to more than just one embodiment.

Furthermore, the described features, structures, or characteristics may be combined in

any suitable manner in one or more embodiments.

One skilled in the relevant art may recognize, however, that the invention may

be practiced without one or more of the specific details, or with other methods,

resources, materials, etc. In other instances, well known structures, resources, or

operations have not been shown or described in detail merely to avoid obscuring

aspects of the invention.

While example embodiments and applications of the present invention have

been illustrated and described, it is to be understood that the invention is not limited to

the precise configuration and resources described above. Various modifications,

changes, and variations apparent to those skilled in the art may be made in the

arrangement, operation, and details of the methods and systems of the present invention

disclosed herein without departing from the scope of the claimed invention.



CLAIMS

What is claimed is:

1. A computer-implemented method for receiving structured data,

comprising:

receiving backend data from a computer program product, wherein the

backend data is structured using nodes, wherein the nodes are associated with a unique

identifier and the nodes are addressable using the unique identifier, and wherein

particular back-end data items are associated with corresponding addressable nodes;

receiving front-end data from a computer program product; wherein the

front-end data is structured using nodes, wherein the nodes are associated with a unique

identifier and the nodes are addressable using the unique identifier, and wherein the

front-end data comprises information for displaying a particular backend data item of

the received backend data; and

displaying the particular backend data item in response to received front-

end data for displaying the particular data item.

2. The method of Claim 1, wherein the received front-end data for

displaying the particular backend data item is addressed using a unique identifier that is

associated with the received front-end data for displaying the particular data item.

3. The method of Claim 1, wherein the displayed particular backend data

item is located using a pre-computed hash for the data item, wherein the pre-computed

hash is located within the received backend data.

4. The method of Claim 1, wherein the received particular backend data

items are addressable using pre-computed hash function results that are stored in the

received backend data.

5. The method of Claim 1, wherein the received particular backend data

items are addressable using pre-computed indexes that are stored in the received

backend data.



6. The method of Claim 1, wherein the backend data is received before the

front-end data is received.

7. The method of Claim 1, wherein the information for displaying a

particular backend data item comprises information relating to a last used view of

backend information.

8. A system for receiving structured data, comprising:

a file writer for saving backend data from a computer program to a

computer program product, wherein the backend data is structured using nodes,

wherein the nodes are associated with a unique identifier and the nodes are addressable

using the unique identifier, and wherein particular back-end data items are associated

with corresponding addressable nodes, and for saving front-end data, wherein the front-

end data is structured using nodes, wherein the nodes are associated with a unique

identifier and the nodes are addressable using the unique identifier, and wherein the

front-end data comprises information for displaying a particular backend data item of

the received backend data;

a backend data loader for receiving backend data from a computer

program product;

a front-end data loader for receiving front-end data from a computer

program product; and

a.display module for displaying the particular backend data item in

response to received front-end data for displaying the particular data item.

9. The system of Claim 8, wherein the received front-end data for

displaying the particular backend data item is addressed using a unique identifier that is

associated with the received front-end data for displaying the particular data item.

10. The system of Claim 8, wherein the displayed particular backend data

item is located using a pre-computed hash for the data item, wherein the pre-computed

hash is located within the received backend data.



11. The system of Claim 8, wherein the received particular backend data

items are addressable using pre-computed hash function results that are stored in the

received backend data.

12. The system of Claim 8, wherein the received particular backend data

items are addressable using pre-computed indexes that are stored in the received

backend data.

13. The system of Claim 8, wherein the backend data is received before the

front-end data is received.

14. The system of Claim 8, wherein the information for displaying a

particular backend data item comprises information relating to a last used view of

backend information.

15. A system for receiving structured data, comprising:

means for receiving backend data from a computer program product,

wherein the backend data is structured using nodes, wherein the nodes are associated

with a unique identifier and the nodes are addressable using the unique identifier, and

wherein particular back-end data items are associated with corresponding addressable

nodes;

means for receiving front-end data from a computer program product;

wherein the front-end data is structured using nodes, wherein the nodes are associated

with a unique identifier and the nodes are addressable using the unique identifier, and

wherein the front-end data comprises information for displaying a particular backend

data item of the received backend data; and

means for displaying the particular backend data item in response to

received front-end data for displaying the particular data item.

16. The system of Claim 15, wherein the received front-end data for

displaying the particular backend data item is addressed using a unique identifier that is

associated with the received front-end data for displaying the particular data item.



17. The system of Claim 15, wherein the received particular backend data

items are addressable using pre-computed hash function results that are stored in the

received backend data.

18. The system of Claim 15, wherein the received particular backend data

items are addressable using pre-computed indexes that are stored in the received

backend data.

19. The system of Claim 15, wherein the backend data is received before the

front-end data is received.

20. The system of Claim 15, wherein the information for displaying a

particular backend data item comprises information relating to a last used view of

backend information.









A. CLASSIFICATION OF SUBJECT MATTER

G06F 17/40(2006.01)1, G06F 1 7/30(2006.01)1, G06F 1 7/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8 G06F G06Q G06T

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
KOREAN PATENTS AND APPLICATIONS FOR INVENTIONS SINCE 1975

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PAJ, FPD, USPAT, eKIPASS, IEEE, YAHOO, GOOGLE "STRUCTRED 1111DATA 1111NODE 1111 TREE 111TDENTIFIER"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No

Y US 6314434 Bl (FUJITSU LIMITED) 6 NOVEMBER 2001 (2001-1 1-06) 1-5, 8-12, 15-18

see the abstract, figure 1, column 4 line 18-column 5 line 55

A 6-7, 13-14, 19-20

Y US 6516320 Bl (PLIANT TECHNOLOGIES, INC ) 04 FEBURARY 2003 (2003-02-04) 1-5, 8-12, 15-18

see the abstract, figure 2, column 3 line 15 - column 13 line 17

A 6-7, 13-14, 19-20

A US 6516390 Bl (EMC CORPORATION) 04 FEBRUARY 2003 (2003-02-04) 1-20

see the abstract, figures 3 and 5, column 6 line 45 - column 7 line 43

A US 2004/02 18203 A 1 (IBM CORPORATION) 04 NOVEMBER 2004 (2004- 11-04) 1-20

see the abstract, figure 1, paragraph [0025] - [0045]

Further documents are listed in the continuation of Box C See patent family annex

* Special categories of cited documents "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance, the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of citation or other "Y" document of particular relevance, the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

30 MAY 2007 (30 05 2007) 31 MAY 2007 (31.05.2007)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701, CHEKAL Hyun
Republic of Korea

Facsimile No 82-42-472-7140 Telephone No 82-42-481-5667

Form PCT/ISA/210 (second sheet) (April 2007)



Patent document Publication Patent family Publication
cited in search report date member(s) date

US063 14434 06.11.2001 JP11296544A2 29.10.1999

US6314434BA 06.11.2001

US065 16320 04.02.2003 AU200035163A1 28.09.2000

AU200035163A5 28.09.2000

EP01159692A1 05.12.2001

US6516320B1 04.02.2003

US6516320BA 04.02.2003

W0200054184A1 14.09.2000

US065 16390 04.02.2003 US6516390B1 04.02.2003

US6516390BA 04.02.2003

US20040218203A1 04.11.2004 CA2523427AA 11.11.2004

CA2523427A1 11.11.2004

CN1781073A 31.05.2006

EPO 16233 15A2 08.02.2006

JP 18525566 09.11.2006

JP2006525566T2 09.11.2006

KR1020060008306 26.01.2006

KR2006008306A 26.01.2006

US2004218203A1 04.11.2004

US2004218203AA 04.11.2004

W02004097620A2 11.11.2004

W02004097620A3 14.07.2005

Form PCT/ISA/210 (patent family annex) (April 2007)


	front-page
	description
	claims
	drawings
	wo-search-report

