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(57) ABSTRACT 

Methods are provided to de?ne and describe the creation, 
architecture and embodiment of Intelligent Molecular 
Object data (“IMO”, hereinafter “Intelligent Object”). The 
Intelligent Object is a softWare product invented to enable 
uni?ed user presentation, accessing, routing and function 
ally integrated processing of potentially (but not necessarily) 
diverse data. Each Intelligent Object provides a uni?ed, 
interactive user interface to uniquely identi?ed, functionally 
integrated data from potentially heterogeneous, data content 
from potentially diverse database back-ends and/or data 
resources. Said data content includes but is not limited to 
data such as gene sequence data, protein expression data, 2D 
gel electrophoresis data, chemical structure data, bio-assay 
data, image data, text data, audio data or other data from an 
extensible variety of data types and structures. Intelligent 
Object technology improves data usability and rate of access 
to query-relevant elements, attributes and other meta-data, 
and provides means for functional multidimensional analy 
sis. The technology provides real-time integrated access to 
previously incompatible data, including synchronized 
access to off-line and/or latent response data and signi? 
cantly reduces response time for queries of large datasets. 
The technology provides data management and access 
across diverse hardWare and softWare platforms and research 
applications. The technology secures data for global net 
Work use and exchange, and provides extensible options, 
including oWnership management, data integrity, use-track 
ing, and selective access. Additionally, Intelligent Object 
handling and storage technology for customization, analysis, 
and exchange is provided. Methods including softWare 
processes, sets of instructions, procedural rules, and look-up 
tables are provided to de?ne and describe: Intelligent Object 
creation; uni?ed functional presentation; unique data object, 
content, user and session identi?cation; user and session 
authentication and permission for data access; dynamic root 
data and meta-data routing of multidimensional, vectorized 
content information; data logging, auditing, status manage 
ment and validation state alerting; raW data matrix and 
matrix structure de?nition; meta-data indexing and query 
optimization; functional content and attribute de?nition for 
database or application access and routing for said database 
or application; direct data-to-data information interchange; 
graphical data vieWing and analysis; and text annotation 
integration for diversi?ed data in networked Life Sciences 
applications environments. 
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architecture, data management, and software architecture; 
and more particularly to system, method, computer program 
product, and data structure and architecture, data manage 
ment, and softWare architecture in the life sciences, biotech 
nology, therapeutic diagnostic and intervention, pharmaceu 
ticals, and bioinformatics. 

BACKGROUND 

[0024] As demand for effective Information Technology 
(IT) softWare to provide global data access and integrated 
scienti?c and business solutions has groWn, signi?cant chal 
lenges have become evident. A central problem poses 
access, integration, and utiliZation of large amounts of neW 
and valuable information generated in each of the major 
industries. Lack of uni?ed, global, real-time data access and 
analysis is detrimental to crucial business processes, Which 
include neW product discovery, product development, deci 
sion-making, product testing and validation, and product 
time-to-market. Additionally, the importance of functionally 
integrating multiple dimensions of heterogeneous data in the 
?eld, such as protein expression data, chemical structure 
data, bioassay data and clinical text data, is recogniZed (Lin, 
D., et al., 2001). 
[0025] With the completion of the sequence of the human 
genome and the continued effort in understanding protein 
expression in the life sciences, a Wealth of neW genes are 
being discovered that Will have potential as targets for 
therapeutic intervention. As a result of this neW information, 
hoWever, Biotech and Pharmaceutical companies are droWn 
ing in a ?ood of data. In the Life Sciences alone, approxi 
mately 1 Terabyte of data is generated per company and day, 
of Which currently the vast majority is unutiliZed for several 
reasons. 

[0026] Data are contained in diversi?ed system environ 
ments using different formats, heterogeneous databases and 
have been analyZed using different applications. These 
applications may each apply different processing to those 
data. Competitive softWare, based on proprietary platforms 
for netWork and applications analysis, have utiliZed data 
platform technologies such as SQL With open database 
connectivity (ODBC), component object model (COM), 
Object Linking and Embedding (OLE) and/or proprietary 
applications for analysis as evidenced in patents from such 
companies as Sybase, Kodak, IBM, and Cellomics in US. 
Pat. No. 6,161,148, No. 6,132,969, No. 5,989,835, No. 
5,784,294, for data management and analysis, each of Which 
patents are hereby incorporated by reference. Because of this 
diversity, despite the fact that the seamless integration of 
public, legacy and neW data is crucial to ef?cient drug 
discovery and life science research, current data mining 
tools cannot handle all data and analyZe their functional 
relationships simultaneously. There is a signi?cant lack of 
data handling methods, Which can utiliZe these data in a 
secure, manageable Way. The shortcomings of these tech 
nologies are evident Within heterogeneous softWare and 
hardWare environments With global data resources. Despite 
the fact that the seamless integration of public, legacy and 
neW data is crucial to ef?cient research (particularly in the 
life sciences), product discovery (such as for example drug, 
or treatment regime discovery) and distribution, current data 
mining tools cannot handle or validate all diverse data 
simultaneously. 
[0027] With the expansion of high numbers of dense data 
in a global environment, user queries often require costly 
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massive parallel or other supercomputer-oriented processing 
in the form of mainframe computers and/or cluster servers 
With various types of netWork integration softWare pieced 
together for translation and access functionality as evi 
denced by such companies as NetGenics, IBM and Chan 
nelPoint in Us. Pat. No. 6,125,383 No. 6,078,924, No. 
6,141,660, No. 6,148,298, each of Which patents are herein 
incorporated by reference—(e.g. Java, CORBA, “Wrap 
ping”, XML) and netWorked supercomputing hardWare as 
evidenced by such companies as IBM, Compaq and others 
in patents such as for example US. Pat. Nos. 6,041,398, 
5,842,031, each of Which is hereby incorporated by refer 
ence. Even With these expensive softWare and hardWare 
infrastructures, signi?cant time-delays in result generation 
remain the norm. 

[0028] In part due to the ?ood of data and for other reasons 
as Well, there is a signi?cant redundancy Within the data, 
making queries more time consuming and less ef?cient in 
their results. Tools are not yet in place Which can effectively 
detect data redundancy over heterogeneous data types and 
netWork environments, especially of data content subsets 
Within data ?les, and provide ranked and validated multiple 
addressing and/or removal of said redundant data. The ?ood 
of neW and legacy data results in a signi?cant redundancy 
Within the data making queries more time consuming and 
less ef?cient in their results. 

[0029] With the advent of distinct differentiations in the 
?eld of genomics, proteomics, bioinformatics and the need 
for informed decision making in the life sciences, the state 
of object data is crucial for their overall validation and 
Weight in complex, multi-disciplinary queries. This is even 
more important due to inter-dependencies of a variety of 
data at different states. Furthermore, because biological data 
describe a “snapshot” representing a unique moment of 
complex processes at a de?ned state of the organism, data 
obtained at any time refer to this unique phase of metabo 
lism. Thus, in order to account for meaningful comparison, 
only data in similar states can be utiliZed. Therefore, there is 
a groWing need for an object data state processing engine, 
Which alloWs to continuously monitor, govern, validate and 
update the data state based on any activities of intelligent 
molecular objects in real-time. Currently, these capabilities 
are not broadly available for netWork data structures, and 
they are not available for data structures integrating hetero 
geneous data over distributed netWork environments. 

[0030] With the advent of distinct differentiations in the 
?eld of genomics, proteomics, bioinformatics and the need 
for informed decision making in the life sciences, access to 
all data is crucial for overall validation and Weight in 
complex, multi-disciplinary queries. This is even more 
important due to inter-dependencies of a variety of data at 
different states. The current individual data translation 
approach does not support these needs. Most of these 
problems require real-time processing; automated, instant 
data translation of data from different sources; and integra 
tion of heterogeneous applications and analytical compo 
nents for their solutions. Data contained in diversi?ed sys 
tem environments may use different formats, heterogeneous 
databases and different applications, each of Which may 
apply different processing to those data. Therefore, there is 
a groWing and unmet need for an automated object data 
translation engine, Which alloWs for bi-directional transla 
tion of multidimensional data from various sources into 
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intelligent molecular objects in real-time. Currently, data 
translation processes betWeen different data types are time 
consuming and require administrative exchange of informa 
tion on data structures application programming interfaces 
(API’s) and other dependencies, as required by the latest 
technologies such as Incellico’s CELL, IBM’s Discovery 
Link, Netgenic’s Synergy and Tripos’ MetaLayer solutions 
(Haas et al 2001). These processes, although available and 
used, have a number of shortcomings. Despite the fact that 
the rapid seamless integration of public, legacy and neWly 
emerging data is crucial to ef?cient drug discovery and life 
science research, unique “Wrappers” or translation layers 
must currently be designed and programmed in order to 
translate each of those data sets correctly, and even With this 
manual integration, multiple data types and dimensions of 
data interdependencies are not made available, or “function 
ally integrated” for detailed qualitative and quantitative 
comparison and analysis across data types and dimensions. 
These solutions currently require signi?cant effort and 
resources in both, softWare development and data process 
ing, and the need for improvements such as those offered by 
this invention are recogniZed. 

[0031] An additional consideration, Which is prohibitive to 
change toWards a more homogeneous infrastructure is the 
missing of ?uently de?nable object representation de?nition 
protocols to prepare and present data objects for uni?ed, 
functionally integrated interaction Within heterogeneous 
environments. There is a lack of de?ned sets of user inter 
action and environment de?nition protocols needed to pro 
vide means for intelligent data mining and optimiZation of 
multidimensional analysis to achieve validated solutions. 
Data currently are interacted With and presented in diverse 
user interfaces With dedicated, unique features and proto 
cols, preventing universal, uni?ed user access. Thus, a 
homogeneous, uni?ed presentation such as a ?exibly net 
Work-enabled graphical user interface, Which integrates 
components from diverse applications and laboratory sys 
tems environments over a variety of connections and pro 
tocols, is highly desirable, but currently non-existent for 
real-time data access and analysis utiliZing diverse applica 
tions and data. 

[0032] Finally, an additional consideration, Which is pro 
hibitive to change toWards a homogenous data and applica 
tions infrastructure, is cost. The cost to bring legacy systems 
up to date, to retool a company’s intranet-based softWare 
systems, to create a uni?ed environment utiliZing existing 
softWare products and tools such as CORBA, JAVA, XML, 
SQL and classic data Warehousing techniques, can be time 
consuming and expensive. Conventional practices require 
retooling and/or translating at both application and hardWare 
layers, as evidenced by such companies as Unisys and IBM 
in US. Pat. Nos. 6,038,393, 5,634,015, and may be pro 
hibitively expensive for smaller and medium-siZed compa 
nies or groups Wishing to access this type of functionality. 

[0033] Because of the constraints outlined above, it is 
nearly impossible to extract useful, functionally integrated 
information from the entity of data Within reasonable com 
puting time and efforts. For these reasons, the development 
of comprising a unique architecture and system, comprising 
a unique application framework, data structure, and database 
structure, is unavailable and needed to overcome these 
obstacles (Hobbs, D. W. 2001). 
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No. 6,134,581, and No. 6,146,027; each of Which are 
incorporated by reference. 

SUMMARY 

[0036] The invention provides structure, method, com 
puter program and computer program product for an intel 
ligent object. An Intelligent Object, advantageously enabled 
in computer program softWare code or instructions, provides 
methods for: data and user identi?cation and status man 
agement; functional integration of, and access to, potentially 
diverse data over a variety of computing infrastructures; 
integration of multiple data types and dimensions for ef? 
cient and accurate multidimensional, parallel queries and 
analyses; for diversi?ed data content and dynamic applica 
tions needs in heterogeneous local and/or netWorked com 
puting and applications environments, especially in Life 
Sciences computing and applications environments. 

[0037] Methods for creation of Intelligent Objects are 
provided Which, upon user initiation, queries, data acquisi 
tion protocols or data import requests invoke the unique 
object identi?er property pane through a uni?ed functional 
presentation layer. The unique object identi?er property 
pane assigns each neW data object a globally unique iden 
ti?cation upon creation and generates a minimum set of 
functional property panes Within the object, Which account 
for uni?ed vieWing and processing. Once the object’s state 
recording is started, active identi?cation for all connections 
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to and activities on the Intelligent Object are listed Within the 
unique object identi?er property pane, containing a real-time 
record of the entries. Methods for user and session authen 
tication, permission or denial for data access, security and 
oWnership management, highly selective data access and 
routing, Intelligent Object handling and storage are imme 
diately provided. 
[0038] An object root router component de?nes the origin 
of the object Within the network, directs storage of the object 
Within the database and reports the location of the object to 
the unique object identi?er property pane. 

[0039] An interactive content routing component de?nes 
Where data content is located and Where query-relevant 
content and/or results Will be directed Within the netWork for 
analysis or presentation and reports the location of the data 
content to the unique object identi?er property pane. 

[0040] Astatus management component provides methods 
for data status validation, logging, use-tracking, auditing, 
synchroniZation, rollback enabled by the command history 
and non-destructive vector processing, and other state man 
agement and alerting protocols. The status management 
component communicates With an external object state 
engine component to monitor data integrity and to record the 
command history according to G*P-compliant LIMS 
requirements (such as, for example, GLP, GCP, GMP, ISO 
9001, CDER, CFIR) Within the object state engine (OSE) 
property pane, Where the information is updated and pro 
vided for real-time vieWing. This information includes 
detailed activity logging, such as data acquisition state, 
calibration information, applied transformation or analysis 
processes, local and remote access attempts, access permis 
sion and denial, data integrity alerts, ranking status and 
regulatory validation states. 

[0041] A raW data matrix property pane Within the Intel 
ligent Object provides an overvieW of the full raW data 
content subset including content attribute information, 
source location, data type and comments regarding data 
content referred to by the Intelligent Object, regardless of 
originating data type or structure. 

[0042] A matrix structure descriptor component provides 
methods for data ?eld mapping of heterogeneous raW data to 
govern access to individual data subsets (byte-level Work 
space assignment) and to enable direct vectoriZed access to 
individual data ?elds. 

[0043] A meta-data index property pane Within the Intel 
ligent Object provides a vieWer for automatically generated 
or user-de?ned index information and brief meta-descrip 
tions (“data-about-data”) such as, but not limited to, speci?c 
data functionality or relationships to other data or data 
inter-dependencies based upon multi-parametric clustering, 
queries or application of certain analytical tools or a com 
bination thereof to the data. This pane utiliZes a meta-data 
index interface to communicate With external processing 
engines to create an index of descriptive data information 
and to provide this meta-data to the object pane descriptor 
component, Which integrates relevant pane information for 
access and presentation. 

[0044] Additionally, the meta-data index is used to inte 
grate results of clustering and/or other data analyses and 
provides sets of rules to optimiZe access and routing based 
upon dynamically established query relationship trees 
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regarding speci?c data functionality and/or meta-data 
description. The meta-data index is also used to rank param 
eters such as data quality, validation state, signi?cance, 
recency and accessibility to enable optimiZed access and 
routing based on data type, topic and content attributes to 
prede?ne analytical queries. 

[0045] An object pane descriptor component compiles an 
overvieW of the Intelligent Object property pane character 
istics to provide functional content and attribute de?nitions 
to access and route data content and applications. The object 
pane descriptor component exchanges the information With 
components and access interfaces to provide de?nitions 
required for dynamic addressing, functional linking and 
vectoriZed access and routing of data content and processing 
results. 

[0046] The application translator link interacts With an 
external data and applications handler, such as the Intelligent 
Object Handler, and an object access manager component to 
provide a dynamic list and interactive overvieW of applica 
tions, application components and data resources. The appli 
cation translation link enables interactive linking and inte 
gration of the applications, applications components and 
data resources, according to user requirements and available 
resources. 

[0047] The object access manager determines relevant 
property panes and selectively directs their content for 
functional presentation and access Within a given application 
or database environment. Additionally, the object access 
manager interacts With external object translation engines to 
detect, de?ne and address required and/or available data 
sources and to direct access and routing requests for speci?c 
data content to linked applications and/or databases and to 
functionally integrate data content With a variety of appli 
cations. The object access manager also provides content 
attribute based algorithms to enable applications integration 
and inter-application communication. 

[0048] An object query interface routes results of Boolean 
comparisons and other algorithms applied to content 
attributes according to the Intelligent Object pane descriptor 
relationships. This component also passes aggregated results 
from object-to-object direct information interchange to an 
external result aggregation engine for further processing and 
relays signi?cant query outcomes back to the object pane 
descriptor property pane for presentation to the user. 

[0049] An object graph previeW property pane is included 
as a limited resolution image/graphics vieWer for quick 
graphical data revieW of Intelligent Objects, and additionally 
provides linking to detailed vieWing as Well as launching of 
content-speci?c analysis tools. The pane also includes an 
object graph previeW processing component, Which 
accounts for generation of such a limited resolution image/ 
graphics (“thumbnail”) from non-graphical raW data content 
and Which passes the image back to the object graph previeW 
property pane. 

[0050] An optional text annotation property pane Within 
the Intelligent Object provides a location for customiZed text 
annotations, referencing, de?nitions and integration of links 
to external textual resources. An optional text annotation 
interface links external components or applications such as 
text editors to alloW for customiZation, formatting, revieW 
ing and processing of the information through external 
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editors and Which allows to pass this information back to the 
text annotation property pane and to provide integrated 
support for text mining algorithms utilizing external distrib 
uted learning and/or knowledge extraction engines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] FIG. 1 depicts an embodiment of the uni?ed user 
interface of an Intelligent Object shoWing its unique object 
identi?er (UID) property pane. 

[0052] FIG. 2 depicts an embodiment of the user interface 
of an Intelligent Object shoWing its object state engine 
(OSE) property pane With the status management compo 
nent report. 

[0053] FIG. 3 depicts an embodiment of the user interface 
of an Intelligent Object shoWing the object graph previeW 
(OGP) property pane, comprising a limited resolution 
image/graphics vieWer. 

[0054] FIG. 4 depicts an embodiment of the major ele 
ments, components, access interfaces and their relationships, 
shoWing the relationship of the Intelligent Object to an 
external Intelligent Object Handler (IOH), its components 
and access interfaces, the legacy domain of existing data 
content, applications, and devices, and an external Intelli 
gent Object Pool (IOP). 

[0055] FIG. 5 depicts an embodiment of an exemplary 
hardWare con?guration for the Intelligent Object and its 
enabling architecture. 

[0056] FIG. 6 depicts an embodiment of Intelligent 
Objects comprised Within an overall softWare platform 
architecture (Sentient IT Platform) for one exemplary and 
advantageous embodiment. 

[0057] FIG. 7 depicts an embodiment of Intelligent 
Objects providing a conceptual overvieW of multiple dimen 
sions of (or “multidimensional”) direct information inter 
change Within and betWeen Intelligent Objects. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0058] The method described herein remedies problems 
and constraints identi?ed in the Background by alloWing 
interactive, Intelligent Obj ect-based communication directly 
betWeen functionally related attributes of heterogeneous 
data. This alloWs for comparison and extraction of all 
relevant content in a fast, unique and automated manner, 
Within diverse netWork environments, Without the need of 
upgrading or replacing current computer systems. The Intel 
ligent Molecular Object technology provides a ?exible glo 
bal standard, Which alloWs for seamless integration and 
real-time ansWers to complex, multidimensional and inter 
dependent queries. Intelligent Molecular Object technology 
provides a frameWork for highly ef?cient scale-up and 
dynamically changing application needs in bioinformatics 
and the life sciences. 

[0059] Methods are provided to de?ne and describe a 
speci?c embodiment of architecture for Intelligent Object 
(IMO) 200 data structures. Intelligent Objects contain hier 
archical, multi-layered property panes (Property Panes) 
1000 for uni?ed user presentation and functional interactiv 
ity, as Well as components (Components) 1002 and access 
interfaces (Interfaces) 1004 to provide data status manage 
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ment, self-organiZing data, and parallel data-to-data infor 
mation interchange and processing, Within local computing 
environments and/or over heterogeneous global computing 
netWorks. 

[0060] This exemplary embodiment of the Intelligent 
Object (IMO) 200 provides interactive, secure, property 
driven functional access to and integration of data content 
queried, presented and analyZed, utiliZing a variety of raW 
data sources, applications and analytical components. 

[0061] More particularly, aspects and embodiments of the 
invention provide (among others) an Intelligent Object, 
advantageously enabled in softWare, provides methods for: 

[0062] (1) Data and user identi?cation and status man 
agement, including: 

[0063] Uni?ed presentation and global unique iden 
ti?cation of the Intelligent Object; 

[0064] Identi?cation, authentication and logging of 
users, sessions, and data content activity locally 
and/or over networks; 

[0065] Dynamic routing of root object data, meta 
data and data content locally and/or over netWorks; 

[0066] Data status, data integrity and validation state 
alerting and management; 

[0067] (2) Functional integration of, and access to, 
potentially diverse data over a variety of computing 
infrastructures, including: 
[0068] Functional content and attribute de?nition for 

database and application access and routing; 

[0069] Automated raW data matrix and matrix struc 
ture de?nition; 

[0070] Automated translation of multiple data types 
and dimensions for uni?ed processing and analysis; 

[0071] Functional integration of multiple data types 
and dimensions for uni?ed processing and analysis; 

[0072] (3) Integration of multiple data types and dimen 
sions for efficient and accurate multidimensional, par 
allel queries and analyses, including: 

[0073] Meta-data indexing and query optimiZation; 

[0074] Direct data-to-data information exchange; 

[0075] VectoriZed exchange of information subsets; 

[0076] Data-enabled parallel processing; 

[0077] Non-destructive cache-based processing; 

[0078] Graphical data previeW and detailed vieWing; 

[0079] Automated functional integration and launch 
ing of applications and activation of data related to 
Intelligent Object data content; 

[0080] Automated assembly of applications and com 
ponents for vieWing and/or analysis relevant to 
speci?ed data types and contents; and 

[0081] Custom text annotation, linking and embed 
ding of existing text. 

[0082] These features and capabilities may be applied to 
diversi?ed data content and dynamic applications needs in 
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heterogeneous local and/or networked Life Sciences com 
puting and applications environments, as Well as to other 
applications and environments. 

[0083] The invention provides structure, method, com 
puter program and computer program product for an intel 
ligent object. An Intelligent Object, advantageously enabled 
in computer program softWare code or instructions, provides 
methods for: data and user identi?cation and status man 
agement; functional integration of, and access to, potentially 
diverse data over a variety of computing infrastructures; 
integration of multiple data types and dimensions for ef? 
cient and accurate multidimensional, parallel queries and 
analyses; for diversi?ed data content and dynamic applica 
tions needs in heterogeneous local and/or netWorked com 
puting and applications environments, especially in Life 
Sciences computing and applications environments. 

[0084] Methods for creation of Intelligent Objects are 
provided Which, upon user initiation, queries, data acquisi 
tion protocols or data import requests invoke the unique 
object identi?er property pane through a uni?ed functional 
presentation layer. The unique object identi?er property 
pane assigns each neW data object a globally unique iden 
ti?cation upon creation and generates a minimum set of 
functional property panes Within the object, Which account 
for uni?ed vieWing and processing. Once the object’s state 
recording is started, active identi?cation for all connections 
to and activities on the Intelligent Object are listed Within the 
unique object identi?er property pane, containing a real-time 
record of the entries. Methods for user and session authen 
tication, permission or denial for data access, security and 
oWnership management, highly selective data access and 
routing, Intelligent Object handling and storage are imme 
diately provided. 

[0085] An object root router component de?nes the origin 
of the object Within the netWork, directs storage of the object 
Within the database and reports the location of the object to 
the unique object identi?er property pane. 

[0086] An interactive content routing component de?nes 
Where data content is located and Where query-relevant 
content and/or results Will be directed Within the netWork for 
analysis or presentation and reports the location of the data 
content to the unique object identi?er property pane. 

[0087] Astatus management component provides methods 
for data status validation, logging, use-tracking, auditing, 
synchroniZation, rollback enabled by the command history 
and non-destructive vector processing, and other state man 
agement and alerting protocols. The status management 
component communicates With an external object state 
engine component to monitor data integrity and to record the 
command history according to G*P-compliant LIMS 
requirements (such as, for example, GLP, GCP, GMP, ISO 
9001, CDER, CFIR) Within the object state engine (OSE) 
property pane, Where the information is updated and pro 
vided for real-time vieWing. This information includes 
detailed activity logging, such as data acquisition state, 
calibration information, applied transformation or analysis 
processes, local and remote access attempts, access permis 
sion and denial, data integrity alerts, ranking status and 
regulatory validation states. 

[0088] A raW data matrix property pane Within the Intel 
ligent Object provides an overvieW of the full raW data 
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content subset including content attribute information, 
source location, data type and comments regarding data 
content referred to by the Intelligent Object, regardless of 
originating data type or structure. 

[0089] A matrix structure descriptor component provides 
methods for data ?eld mapping of heterogeneous raW data to 
govern access to individual data subsets (byte-level Work 
space assignment) and to enable direct vectoriZed access to 
individual data ?elds. 

[0090] A meta-data index property pane Within the Intel 
ligent Object provides a vieWer for automatically generated 
or user-de?ned index information and brief meta-descrip 
tions (“data-about-data”) such as, but not limited to, speci?c 
data functionality or relationships to other data or data 
inter-dependencies based upon multi-parametric clustering, 
queries or application of certain analytical tools or a com 
bination thereof to the data. This pane utiliZes a meta-data 
index interface to communicate With external processing 
engines to create an index of descriptive data information 
and to provide this meta-data to the object pane descriptor 
component, Which integrates relevant pane information for 
access and presentation. 

[0091] Additionally, the meta-data index is used to inte 
grate results of clustering and/or other data analyses and 
provides sets of rules to optimiZe access and routing based 
upon dynamically established query relationship trees 
regarding speci?c data functionality and/or meta-data 
description. The meta-data index is also used to rank param 
eters such as data quality, validation state, signi?cance, 
recency and accessibility to enable optimiZed access and 
routing based on data type, topic and content attributes to 
prede?ne analytical queries. 
[0092] An object pane descriptor component compiles an 
overvieW of the Intelligent Object property pane character 
istics to provide functional content and attribute de?nitions 
to access and route data content and applications. The object 
pane descriptor component exchanges the information With 
components and access interfaces to provide de?nitions 
required for dynamic addressing, functional linking and 
vectoriZed access and routing of data content and processing 
results. 

[0093] The application translator link interacts With an 
external data and applications handler, such as the Intelligent 
Object Handler, and an object access manager component to 
provide a dynamic list and interactive overvieW of applica 
tions, application components and data resources. The appli 
cation translation link enables interactive linking and inte 
gration of the applications, applications components and 
data resources, according to user requirements and available 
resources. 

[0094] The object access manager determines relevant 
property panes and selectively directs their content for 
functional presentation and access Within a given application 
or database environment. Additionally, the object access 
manager interacts With external object translation engines to 
detect, de?ne and address required and/or available data 
sources and to direct access and routing requests for speci?c 
data content to linked applications and/or databases and to 
functionally integrate data content With a variety of appli 
cations. The object access manager also provides content 
attribute based algorithms to enable applications integration 
and inter-application communication. 
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[0095] An object query interface routes results of Boolean 
comparisons and other algorithms applied to content 
attributes according to its object pane descriptor relation 
ships. This component also passes aggregated results from 
object-to-object direct information interchange to an exter 
nal result aggregation engine for further processing and 
relays signi?cant query outcomes back to the object pane 
descriptor property pane for presentation to the user. 

[0096] An object graph previeW property pane is included 
as limited resolution image/graphics vieWer for quick 
graphical data revieW of Intelligent Objects, and additionally 
provides linking to detailed vieWing as Well as launching of 
content-speci?c analysis tools. The pane also includes an 
object graph previeW processing component, Which 
accounts for generation of such a limited resolution image/ 
graphics (“thumbnail”) from non-graphical raW data content 
and Which passes the image back to the object graph previeW 
property pane. 

[0097] An optional text annotation property pane Within 
the Intelligent Object provides a location for customiZed text 
annotations, referencing, de?nitions and integration of links 
to external textual resources. An optional text annotation 
Interface, Which links external components or applications 
such as text editors to alloW for customiZation, formatting, 
revieWing and processing of the information through exter 
nal editors and Which alloWs to pass this information back to 
the text annotation property pane and to provide integrated 
support for text mining algorithms utiliZing external distrib 
uted learning and/or knoWledge extraction engines. 

[0098] For reasons of explanation, these methods, com 
ponents and processes Will be described in a fashion that 
does not represent the entity of simultaneous and/or inter 
active actions as they occur. HoWever, it should be noted that 
the system herein described is composed of bi-directionally 
interactive components and interfaces Which perform certain 
tasks simultaneously, or in a rapidly alternating fashion. 

[0099] Examples of enabling code are provided to de?ne 
and describe a single exemplary embodiment, Which utiliZes 
Microsoft C++ as the exemplary programming language. 

[0100] Additionally, softWare development tools not lim 
ited to Visual C++, Microsoft Foundation Classes (MFC), 
DIB image transformations and matrix-based graphical con 
tent generation Were utiliZed to enable this speci?c embodi 
ment. The overall architecture, its application across varied 
domains, its processing engines and its access interfaces are 
in no Way limited to the utiliZation of Microsoft C++ or the 
WindoWs 32-bit operating system environment. It is readily 
apparent to anyone skilled in the art that other enabling 
softWare codes or enabling techniques may also be used, 
including for example Java, XML and other markup lan 
guages, and/or other similar techniques. 

[0101] The Intelligent Object may be compiled to run on 
multiple platforms, including, but not limited to, UNIX, 
Linux, Macintosh OS 9 and 10, or any WindoW 32-bit 
operating systems. The folloWing hardWare speci?cations 
are provided to de?ne and describe the requirements for a 
speci?c exemplary embodiment, implemented for a 32-bit 
Microsoft WindoWs environment. 

[0102] The inventive system, architecture, method, and 
computer program and computer program product of the 
Intelligent Object as Well as other core elements and mod 
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ules described herein and in the related applications identi 
?ed herein, may be used in a variety of computing and 
netWork or connectivity environments as are knoWn in the 
art and advantageously are hardWare and operating system 
agnostic. For example, the invention may be practiced With 
the great majority of contemporary personal computers, 
Workstations, mainframes, as Well as notebook and other 
portable computing devices and all manner of information 
appliances. 
[0103] It is clear to anyone skilled in the art that these 
requirements are provided by Way of instruction regarding a 
speci?c embodiment of the technology, and that the imple 
mentation of the Intelligent Object is not limited only to the 
particular embodiments described. 

[0104] Aspects and features of the invention are noW 
demonstrated and described relative to the interaction a 
scientist or other investigator or user Would have With the 
inventive system, method, and computer program or com 
puter program interface. In this demonstration example, data 
from 2-Dimensional Gel Electrophoresis (2DE) typically 
exhibit an intrinsic complexity due to the reproducibility 
challenges inherent in this multi-step experimental tech 
nique. Each of such gel comprises over 2000 individual 
peptide spots that relate in its entity to a de?ned stage in the 
cell metabolism. Such image data Were used in a global 
query to obtain characteristics of signi?cant protein expres 
sion in human liver cells at different disease states. Only 
larger peptides With isoelectric points (pI’s) betWeen 5.0-7.0 
and Within a siZe range of >96000 Dalton (DA) Were of 
therapeutic interest and only validated experiments Were 
included. 

[0105] With reference to FIG. 1, there is shoWn a repre 
sentation of the user interface implementation of an Intelli 
gent Object (IMO) shoWing its unique object identi?er pane 
(UID). It contains Intelligent Object creation data; the loca 
tion of the Intelligent Object on the netWork; information 
routing information; user data, session and connection veri 
?cation and security settings such as speci?c encryption 
level, passWord protected or locally restricted data access. 

[0106] The depiction in FIG. 2 is a representation of the 
user interface implementation of an Intelligent Object (IMO) 
shoWing its object state engine (OSE) property pane and its 
comprise status management component. In the displayed 
example, the experimental state is validated and the raW data 
integrity veri?ed. Means for a quick revieW of the Intelligent 
Object history are provided including signi?cant events 
since its creation such as calibration, analysis and annotation 
as Well as alerts such as access violations. 

[0107] The illustration in FIG. 3 depicts an intelligent 
object graph previeW (OGP) property pane example for 
2-Dimensional Gel Electrophoresis protein expression data. 
The loW-resolution image vieWer depicts an overvieW of the 
entire gel. The tree-styled content attribute in the right side 
of the upper part in the object pane describes the analytical 
techniques used in the experiment. A button “View And 
AnalyZe” launches appropriate application modules and/or 
analytical tools for non-destructive data analysis. The loWer 
part of the pane contains descriptive comments about the 
content inserted by the creator of the Intelligent Object. With 
reference to FIG. 4, one embodiment of the inventive 
intelligent object, also or alternatively referred to as the 
intelligent molecular object (IMO), is described. Other 
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embodiments may include selected elements from the FIG. 
4 embodiment, and/or have additional added elements. The 
depiction in FIG. 4 represents elements of the invention and 
their relationships, shoWing the relationship of the Intelli 
gent Object to an external Intelligent Object Handler (IOH), 
its components and access interfaces, the legacy domain of 
existing data content, applications, and devices, and an 
external Intelligent Object Pool (IOP). In the ?gure, unbro 
ken lines ending With arroWs on each end represent bi 
directional communication betWeen exemplary property 
panes, components and access interfaces; dashed lines end 
ing With arroWs on each end represent bi-directional com 
munication betWeen optional property panes, components 
and access interfaces; and, crossed lines do not represent 
connections. 

[0108] In order that there be some appreciation for the 
manner in Which computer hardWare, local and/or global 
netWorks, public and private data resources and databases 
interoperate, FIG. 5, FIG. 6, and FIG. 7 represents exem 
plary hardWare and architecture con?guration for the Intel 
ligent Object and its enabling architecture and interactive 
content routing features. 

[0109] With reference to FIG. 5, all major elements Within 
the diagram beloW may be bi-directionally connected over a 
variety of netWork protocols. The minimum hardWare 
requirement is de?ned by a single machine. In an exemplary 
embodiment, as beloW, tWo laptop computers are connected 
in a client/server con?guration to a Workstation to one 
another in a peer-to-peer con?guration, and via the Work 
station directly to a laboratory instrument, such as a gene 
sequencer or gel electrophoresis machine. In this ?gure, 
dotted bi-directional lines 248 represent options for “any 
to-any” connectivity enabled via use of Intelligent Objects 
as central accessing and routing components. Any-to-any 
options include but are not limited to LAN, WAN, peer-to 
peer (e.g. data, applications, memory and processor sharing 
betWeen tWo or more laptops, Workstations, etc.), server 
server, Portal, ASP and other uni?ed, distributed, parallel 
and grid netWork options. Connectivity protocols include 
and are not limited to PPP, http, TCP/IP, and ftp over 
multiple platforms. With reference to FIG. 6, there is 
illustrated a representation of an embodiment of Intelligent 
Objects comprised Within an exemplary softWare platform 
architecture (Sentient IT Platform). This embodiment 
depicts the Intelligent Object (IMO) comprised as a core 
element group, along With components (Processing Engines) 
and access interfaces required for the Sentient IT Platform. 

[0110] FIG. 7 depicts an embodiment of Intelligent 
Objects providing a conceptual overvieW of interactive 
content routing for multiple dimensions of (or “multidimen 
sional”) direct information interchange Within and betWeen 
Intelligent Objects. In the embodiment of FIG. 7, each 
property pane provides an overvieW of certain properties of 
the comprised data and its relationships. For example, 
property panes describe Intelligent Object oWnership and 
activity history, but also complex, multiple relationships to 
other data and applications. VectoriZed data content infor 
mation and results of data content comparison and analysis, 
data annotation, text references, validation status and the 
like may be ?exibly interconnected in a functional manner 
via these panes and their related components and access 
interfaces. User vieWing and interactivity to de?ne or re?ne 
(Without Writing to the data content) Intelligent Object 
property pane content presentation and relationship connec 

Oct. 24, 2002 

tivity for neW queries, customiZation and the like takes place 
through property panes presented at the uni?ed presentation 
layer. 
[0111] The folloWing exemplary embodiment is de?ned 
by a core set of processing components and access interfaces 
described in detail beloW. Alternative embodiments may or 
may not have corresponding or additional processing com 
ponents, access interfaces and property panes With unique, 
functionality-driven properties. In this exemplary embodi 
ment, the set of property panes 1000, processing compo 
nents 1002 and their corresponding access interfaces 1004 
are de?ned as folloWs. 

[0112] A unique object identi?er (UID) 1006 property 
pane enables uni?ed user vieWing of object creation infor 
mation, e-signature authentication, access privilege infor 
mation and common security elements related to each data 
object and to corresponding data content. This information 
comprises a 128-bit, alphanumeric, globally unique intelli 
gent object identi?cation string, unique user identi?cation, 
unique computer identi?cation, unique session identi?ca 
tion, login time, user netWork address, and date and time 
record of the start of the last connected session (See FIG. 2). 
The Intelligent Object’s (IMO) 200 creator/oWner, routing 
information and content attributes as Well as information on 
currently connected users, current session information, 
access permissions, authentication, routing and are reported 
to and presented via this pane and are updated dynamically. 

[0113] An interactive content router (ICR) 1008 compo 
nent bi-directionally communicates With the unique object 
identi?er and also interacts With the object pane descriptor 
(OPD) 1026 to de?ne Where data content is located, Where 
and hoW it Will be accessed and directed Within the netWork, 
and Which distributes data content according to a given 
queries, reporting the speci?c content origination and rout 
ing information to the unique object identi?er (UID) 1006 
property pane. 
[0114] An object root router (ORR) 1010 component 
bi-directionally communicates With the unique object iden 
ti?er interface (UIDi) 1012 and interactive content router 
(ICR) 1008 to de?ne the origin of the Intelligent Object 
(IMO) 200 Within the netWork, addresses object queries and 
reports this information to the unique object identi?er (UID) 
1006 property pane. The object root router (ORR) 1010 
enables secure local and/or remote identi?cation of and 
interactive access to the Intelligent Object, utiliZing and 
reporting access and routing information comprising the 
unique object identi?er, data content and data object ranking 
and oWnership information, object root addressing and rout 
ing information, activity logging and reporting of all con 
nected users. 

[0115] A unique object identi?er access interface (UIDi) 
1012 gates direct access and routing to all or selected areas 
of the data content, according to authentication and permis 
sion and/or denial based on unique data, user and session 
authentication, and Intelligent Object (IMO) 200 security 
and content routing permissions. 
[0116] An example of enabling code for the implementa 
tion of the unique object identi?er (UID) 1006 property pane 
is shoWn in the folloWing. 
[0117] Various selected aspects and features of the inven 
tion are noW described relative to six examples. It Will be 
appreciated that these examples are not intended to cover, 
address, or describe all of the inventive features. Example 1 
shoWs a speci?c embodiment of enabling code, providing 
instructions utiliZed for the exemplary embodiment of the 
unique object identi?er (UID) processing component. 
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Example 2 shows a speci?c embodiment of enabling code, 
providing instructions utilized for the exemplary embodi 
ment of the interactive content router (ICR) processing 
component. Example 3 shoWs a speci?c embodiment of 
enabling code, providing instructions utiliZed for the exem 
plary embodiment of the object state engine (OSE) property 
pane and its status management component. Example 4 
shoWs a speci?c embodiment of enabling code, providing 
instructions utiliZed for the exemplary embodiment for 
opening of multiple object data With similar content Within 
a de?ned Intelligent Object directory. Example 5 shoWs a 
speci?c embodiment of enabling code, providing instruc 
tions utiliZed for the exemplary embodiment of the object 
graph previeW (OGP) property pane and its module launch 
component. Example 6 shoWs a speci?c embodiment of 
enabling code, providing instructions utiliZed for the exem 
plary embodiment of the raW data matrix (RDM) property 
pane and its data link insertion component. 

EXAMPLE 1 

[0118] Using message mapping, the IMO UID pane is 
initialiZed to receive the folloWing CString data via DoDa 
taExchange command: a unique object UID as a 128 bit 
global identi?er string; an entry on the last connection to the 
object, including login time, date, netWork, computer 
address and user identi?er; a counter for concurrent con 
nections to the object and a list containing information on 
each connection; and the object creator string containing the 
unique user global identi?er. 

[0119] This information is then displayed Within the UID 
pane and refreshed on update: 
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data object and data content identi?cation enabled by the 
object root router (ORR) 1010 and interactive content router 

(ICR) 1008 components to provide ?nely grained access and 
routing control, de?nable as narroWly as to single bytes of 
data content. The interactive content routing (ICR) 1008 
component also assures via the data content access and 

routing protocols that analytical and/or Write requests are not 
alloWed to the created data ?le content, but rather are 

implemented utiliZing cache-based non-destructive overlay 
processing methods enabled via an external Intelligent 

Object Handler (IOH) 202. 

[0121] Additional methods of data encryption may be 
provided in optional embodiments, to protect the Intelligent 
Object (IMO) 200 and its contents from unauthoriZed 
access. The methods of data encryption are Well knoWn in 

the art and examples of comprised data encryption methods 
include RSA Data Security softWare solutions of RedWood 
City, Calif., USA. 

[0122] An example of enabling code for the interactive 
content routing component (ICR) 1008 is shoWn in the 
folloWing. 

EXAMPLE 2 

[0123] Interactive content routing involves calls to the 
document manager to ?lter information based on its content 
attribute and to activate loading of certain raW data struc 

DWORD ?ags = milistConnection.GetExtendedStyleO; 
milistConnection.SetExtendedStyle(?ags | LVSiEXiFULLROWSELECTI LVSiEXiGRIDLINES); 
milistConnection.InsertColumn(O, iTC‘User”), LVCFMI‘iLEPT); 
milistConnection.InsertColumn(1, iTC‘Computer Name”), LVCFMTiLEFT); 
milistConnection.InsertColumn(2, iTC‘Login Time”), LVCFMTiLEFT); 
milistConnection.InsertColumn(3, iTC‘IP Address”), LVCFMTiLEPT); 
milistConnection.InsertColumn(4, iTC‘Session ID”), LVCFMTiLEPT); 
milistConnection.SetColumnWidth(O, LVSCWiAUTOSIZEiUSEHEADER); 
milistConnection.SetColumnWidth(1, LVSCWiAUTOSIZEiUSEHEADER); 
milistConnection.SetColumnWidth(2, LVSCWiAUTOSIZEiUSEHEADER); 
milistConnection.SetColumnWidth(3, LVSCWiAUTOSIZEiUSEHEADER); 
milistConnection.SetColumnWidth(4, LVSCWiAUTOSIZEiUSEHEADER); 
UpdateData(FALSE); 

return TRUE; // return TRUE unless you set the focus to a control 
// EXCEPTION: OCX Property Pages should return FALSE 

(End Example 1) 

[0120] Object root routing and interactive content routing 
are permitted or denied according to unique user, session, 

tures and/or applications selectively Without user interac 
tion. 

BOOL CDocManagerEx::DoPromptFileName(CString& ?leName, UINT nIDSTitle, DWORD lFlags, 
BOOL bOpenFileDialog, CDocTemplate" pTemplate) 

CFileExDlg dlgFile(bOpenFileDialog); // dialog With a preview 
CString title; 
VERIFY(title.LoadString(nIDSTitle)); 
dlgFile.miofn.Flags |= lFlags; 
CString strFilter; 
CString strDefault; 
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if (pTemplate != NULL) 

ASSERTiVALID(pTemplate); 
iAfxAppendFilterSu?ix(strFilter, dlgFile.miofn, pTemplate, &strDefault); 

} 
else 

// do for all doc template 
POSITION pos = mitemplateList.GetHeadPosition(); 
BOOL bFirst = TRUE; 

while (pos != NULL) 
{ 

CDocTemplate" pTemplate = (CDocTemplate*)mitemplateList.GetNext(pos); 
LAfxAppendFilterSu?ix(strFilter, dlgFile.miofn, pTemplate, 

bFirst ‘.7 &strDefault : NULL); 
bFirst = FALSE; 

} 

[0124] A function is provided for content-based load and 
preview of ?les within the IMO content panes. The content 
descriptor is located in “section 4” of the structure. 

// open ?le and look inside 
CFile f; 
VERIFY(f.Open(ff.GetFilePath(), CFile: :modeRead)); 
if(CMainDoc::IsFileValid(&f) == FALSE) 

continue; 
// don’t support automatic opening for version 1 
if(CMainDoc::GetFileVersion(&f) < 2) 

continue; 
TRY 

// Descriptor is at section 4 
f.Seek(3 + ((4 — 1) * sizeof(DWORD)), CFile::begin); 
DWORD position = O; 
f.Read(&position, sizeof(position)); 
//seek to the right position and start reading 
f.Seek(position, CFile::begin); 

// section version 
BYTE version = O; 

f.Read(&version, sizeof(version)); 
ASSERT(version == 1); 

CObjectPaneDescriptorArray opd; 
CArchive ar(&f, CArchive::load | 
CArchive: :bNoFlushOnDelete); 
ar.mipDocument = NULL; 

ar.mibForceFlat = FALSE; 

opd.Serialize(ar); 
ar.Close(); 
if(opd.GetSize() <= 0) 

continue; 
if(opd[O].shTechnique != minCurrContentAttrib) 

continue; 

CATCH(CException, e) 
{ 

TRACE(“Could not read this ?le: %s\n”,ff.GetFilePath()); 
continue; 

ENDiCATCH 
TRACE(“Other ?le to open: %s\n”,ff.GetFilePath()); 
miarrayFileName.Add(f?GetFilePathO); 
count++; 

return FALSE; 

[0125] A preview thumbnail of the data is contained in 
“section 5” of the structure. 

// thumbnail is at section 5 
f.Seek(3 + ((5 — 1) * sizeof(DWORD)), CFile::begin); 
DWORD position = O; 
f.Read(&position, sizeof(position)); 
// seek to the right position and start reading 
f.Seek(position, CFile::begin); 
// section version 
BYTE version = O; 

f.Read(&version, sizeof(version)); 
ASSERT(version == 1); 
// thumbnail image 
BY'IE rawfdata[240 * 240 * 3]= {O}; 
f.Read(rawidata, sizeof(rawidata)); 
LiCreateBitmap(8cmibitmapThumbnail, TYPELCONV, 

240, 240, 24, 
ORDERiBGR, NULL, TOPiLEPT); 

int width = BITMAPWIDTH(&mibitmapThumbnail); 
int height = BITMAPHEIGHT(&mibitmapThumbnail); 
RGBTRIPLE" rgb = (RGBTRIPLE*)rawidata; 
for(int row = 0; row < height; row++) 

for(int col = 0; col < width; col++) 

COLORREF cr = RGB(rgb[(row * height) + col].rgbtRed, 
rgb[(row * height) + col].rgbtGreen, 
rgb[(row * height) + col].rgbtBlue); 

LiPutPixelColor(&mibitmapThumbnail, row, col, cr); 

(End Example 2) 

[0126] An object state engine (OSE) 1014 (also see FIG. 
2) property pane is enabled by the status management 
component (SMC) 208 and an object state list (Table 1) to 
provide real-time user viewing and integrity veri?cation of 
object state and object command history information includ 
ing access attempts, access permission and denial, detailed 
activity logging, data integrity alerts, ranking status and 
regulatory validation states. Table 1 is an exemplary repre 
sentation of the object state list, showing the coded table 
references utilized to minimize overhead for regulatory 
compliant state synchronization and logging. 

[0127] Astatus management component (SMC) 208 com 
municates with an external object state engine component 
(OSE) 212 to monitor data integrity and command history 
according to industry speci?c, regulatory compliant param 
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eters. The status management component (OSE) 208 pro 
vides information including data acquisition state (instru 
ment parameters, acquisition completion, etc.), calibration 
information, applied transformation or analysis processes 
and validation state (object state list—Table 1). Information 
and contained herein is used for data integrity protection, 
regulatory validation, auditing and logging, rollback. 

[0128] An object query interface (OQI) 1018 (OQI) 1018 
receives query requests from the external object state engine 
(OSE) 212 and initiates Intelligent Object (IMO) 200 meta 
data analysis and provides access interfaces betWeen Intel 
ligent Object (IMO) 200 processing components and exter 
nal processing components and access interfaces, according 
to the correspondence of meta-data indices and detected 
content attributes to a given query. These components and 
interfaces may include but are not limited to a report 
generation interface (RGI) 220, a result aggregation engine 
(RAE) 204, validated and/or functionally ranked analytical 
processing components and the object query interfaces 
(OQI) 1018 of related data. 
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[0129] Additionally, the object query interface (OQI) 1018 
enables object-to-object direct information interchange by 
directing interactive content routing of speci?ed data vectors 
directly betWeen Intelligent Objects (IMO) 200 and relaying 
results of direct object-to-object communication and com 
parison to an external result aggregation engine (RAE) 204 
component and external report generation interface (RGI) 
220. 

[0130] Examples of enabling code for the implementation 
of the object state engine (OSE) 1014 property pane and 
status management component (SMC) 208 are shoWn in the 
folloWing. 

EXAMPLE 3 

[0131] The object state engine property pane (OSE) 1014 
handles state-related information for access and validation. 
CStrings for state history record counter, alert counter and 
current state records are created. 

void CPageOseDlg: :DoDataExchange(CDataExchange* pDX) 

CString countistr = iT(“N/ ”); 
CString alertistr = iT(“N/ ”); 
CString alerticountistr = iT(“N/A”); 
CString curristateistr = iT(“N/A”); 
if(pDX->mibSaveAndValidate == FALSE) 

CDialogVieW" vieW = (CDialogVieW*)GetParent(); 
CMainDoc" doc = (CMainDoc*)vieW->GetDocument(); 

ASSERTfVALIDWieW); 
ASSERTiVALID(doc); 
if( : :IsWindoW(milistObjectHistoy. mihWnd)) 

// do the list 
milistObjectHistory.DeleteAllItems(); 
int alert = 0; 

int lastialert = 0; 
int lastistate = O; 
timeit lastialertitime = O; 
timeit lastistateitime = O; 
CString text = iT(“”); 
CT ime time = O; 

UUIDWSTR uuidistr = {O}; 
BYTE flag = O; 
CString temp = iT(“”); 
int txtiWidth = 0; 

int count = doc->miarrayStateHistory.GetSiZe(); 

for(int i = O; i < count; i++) 

GetLutObjState(doc— >miarrayStateHistoty[i].WState, temp, flag); 

ASSERT(((?ag & s) && (flag & 16)) != TRUE); 
milistObjectHistory.SetItemData(i, flag); 
if((flag & 8) (flag & 16)) 

alert++; 
lastialert = doc->miarrayStateHistory[i].WState; 
lastialertitime = doc->miarrayStateHistory[i].timeDate; 

} 
// set the list count and alerts 

countistr.Format(iT(“%d”), count); 
alerticountistr.Format(iT(“%d”), alert); 
// set the text for last alert 

if(alert > O) 

GetLutObjState(lastialert, temp, flag); 
time = lastialertitime; 
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alertistr.Format(iT(“%s on %s”), temp, time.Format(iT(“%x”))); 

else 

alertistr = iT(“None”); 
// set text for the state the object is in 

if(count > 0) 

GetLutObjStateParent(lastistate, temp, flag); 
time = lastistateitime; 

curristateistr.Format(iT(“%s on %s”), temp, time.Format(iT(“%x”))); 
} 
else 

curristateistr = iT(“None”); 

[0132] The status management component (SMC) 208 
uses a hierarchical tree-style lookup table (LUT) for state 
assignment. 

meta-data index interface provides direct linking to indexed 
and ranked “data-about-data” information to enable opti 
miZed access and routing. 

// create the tree 
BYTE flag = 0; 

CString str = iT(“”); 
HTREEITEM parent = NULL; 

for(int i = 0; i < 1000; i++) 

GetLutObjState(i, str, flag); 
if(!str.IsEmpty()) 
{ 

parent = mitreeObjectSate.InsertItem(str); 
mitreeObjectSate.SetItemData(parent, flag); 
continue; 

CString fmt = iT(“”); 
fmt.Format(iT(“(%.3d) — %s”), i, str); 

HTREEITEM item = mitreeObjectSate.InsertItem(fmt, parent); 
mitreeObjectSate.SetItemData(item, flag); 
continue; 

} 
ASSERT(FALSE); 

return TRUE; // return TRUE unless you set the focus to a control 
// EXCEPTION: OCX Property Pages should return FALSE 

} 
(End Example 3) 

[0133] A meta-data index property pane (MDX) 1022 
enables uni?ed user vieWing and customization of object 
meta-data de?nitions for optimized query processing. Meta 
data information includes speci?c data functionality, content 
attributes and relationships to other data derived from a 

variety of statistical comparisons such as clustering and 
self-organizing maps, as Well as from query histories and 

other user-based information, to prede?ne searching and 
analysis of Intelligent Objects (IMO) 200. 

[0134] A meta-data index access interface (MDXi) 1022 
alloWs for fast access to the Intelligent Object (IMO) 200 
based on data content, functionality and description. The 

[0135] An object pane descriptor property pane (OPD) 
1024 provides an interactive overview of the Intelligent 
Object’s (IMO) 200 property panes, data content, location, 
structure and functional relationships of linked applications 
and linked databases provided by an application/database 
de?nition router interface. 

[0136] An object pane descriptor component (OPDc) 1026 
compiles an overvieW of Intelligent Object (IMO) 200 
property pane (Property Panes) 1000 characteristics to pro 
vide functional content and attribute de?nitions to access 
and route data content and applications. The object pane 
descriptor component (OPDc) 1026 exchanges this infor 
mation With components and access interfaces including but 




























