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DATA PROCESSING AND ANALYSIS BY COMPONENT ANALYSIS
CONFIGURATOR

FIELD OF THE INVENTION

The present invention relates to data processing. More particularly, the invention relates to

system and method for data processing and analysis for reporting in financial institutions.

BACKGROUND

The reporting capability of any database management system is extremely essential. Reports
generally present results in user friendly formats, such as graphs, tables, crosstabs, or forms.
There has been a continuing need for analytical applications capable of providing asset and
liability management capabilities through reporting. Finance, treasury, and risk groups of a
bank requires to have a group wide view of a financial measure and then drill down across
different levels of hierarchies to view contributions. For example, the treasury user would
like to view a net interest income for the bank. The user would then like to contribution of
each line of business and then for each country within the line of business and then by
customer segment within each country. Another group of users within treasury department
may want to view the same net interest income for a banking book of records for a country.
Requirements from risk team may also be similar in nature. They may like to view the Risk

Weighted Assets for a line of business.

However, the existing reporting tools expect the users to have good knowledge of SQL
(Structured Query Language) and underlying data structures. Hence, users with no
programming skills have to rely on developers to configure reports before the reports can be
used. Entire development process has to be followed even if there is minor change to existing
report or when ad hoc reports have to be generated. Further, SQL used to extract and
visualize data can have high latency and there is no provision to pre-run the report and make

it available for analysis.

In view of the above, there exists a need of improved systems and methods that overcome the

shortcomings associated with existing technologies and prior arts.
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SUMMARY OF THE INVENTION

Accordingly, the present invention provides a method for data processing and analysis by
Component Analysis Configurator (CAC) for report generation. The method includes
receiving a set of information from a user through an electronic user interface, identifying a
base data set from a data lake based on the information wherein the data set is an abstraction
layer embedded over an underlining data structure such that a plurality of data attributes and
the data structure are identified using functional objects thereby enabling the user to define a
plurality of components, processing the information using at least one decision tree data
model to extract the plurality of data attributes from the data lake, capturing by a definition
engine, a metadata associated with the plurality of attributes and storing the metadata in a
metadata database, generating at least one query based on the metadata and extracting a
plurality of reporting data based on the query from the data lake; and generating at least on

report based on the extracted data.

In an embodiment, the present invention provides a system for data processing and analysis
by Component Analysis Configurator (CAC) for report generation. The data processing and
analysis occur in real-time. The system includes an electronic user interface configured for
receiving a set of information from a user, a data lake storing a plurality of data attributes, an
abstraction base data set layer embedded over an underlining data structure such that the
plurality of data attributes and the data structure are identified using functional objects
thereby enabling the user to define a plurality of components wherein the base data set is
identified from the data lake based on the information, a processor configured for processing
the information using at least one decision tree data model to extract the plurality of data
attributes from the data lake. The system also includes a controller coupled to the processor
and encoded with instructions enabling the controller to function as a bot for controlling
multiple components of the system for data processing and analysis; a definition engine
configured for capturing a metadata associated with the plurality of attributes and storing the
metadata in a metadata database; and an executing engine configured for generating at least
one query based on the metadata and extracting a plurality of reporting data based on the

query from the data lake, wherein at least on report is generated based on the extracted data.

In an embodiment, the present invention provides a computer-readable non-transitory storage

medium storing executable program instructions for data processing and analysis by
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Component Analysis Configurator (CAC) which when executed by a computer cause the

computer to perform operations as described above.

In an advantageous aspect, the system and method of the present invention functions with
roll-up hierarchy i.e., the system has the ability to look at a set of data starting at one level
and further drilling through multiple lower levels of dimensions. The system is configured to
use attributes of some dimensions to further filter the data and select measures from the base
data set for plotting in a graph or in a report. Further, the invention includes the capability to
set a lot of filters to the base data where the filters could be value filters or date filters. The
invention includes ability to do point-in-time reporting, forecasting or past date range

analysis.

In another advantageous aspect, the system of the present invention computes complicated
results from the base set of measures available in the base data set and also pre-execute some
queries and store the results in a form that is easily reportable on demand. Also, the system

provides the output of the analysis in various formats.

DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an architecture diagram of the system configured for data processing and
analysis by Component Analysis Configurator (CAC) in accordance with an embodiment of

the present invention.

Fig. 1la shows a structural block diagram of the system with constituting components in

accordance with an embodiment of the present invention.

Fig. 1b shows an application architecture block diagram depicting high level flow of

information in accordance with an embodiment of the present invention.

Fig. 2 shows a flow diagram of a method of data processing and analysis in accordance with

an embodiment of the present invention.
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Fig. 2a shows a high-level process flow diagram of the data processing and analysis of the

present invention in accordance with an embodiment of the present invention.

DESCRIPTION OF THE INVENTION

Various embodiments of the present invention provide system and method for data
processing and analysis by Component Analysis Configurator (CAC). The following
description provides specific details of certain embodiments of the invention illustrated in the
drawings to provide a thorough understanding of those embodiments. It should be
recognized, however, that the present invention can be reflected in additional embodiments

and the invention may be practiced without some of the details in the following description.

The various embodiments including the example embodiments are described more fully with
reference to the accompanying drawings, in which the various embodiments of the invention
are shown. The invention may, however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure is thorough and complete, and fully conveys the scope of the
invention to those skilled in the art. In the drawings, the sizes of components may be
exaggerated for clarity.

2%

It should be understood that when an element or layer is referred to as being “on” “connected
to” or “coupled to” another element or layer, it can be directly on, connected to, or coupled to
the other element or layer or intervening elements or layers that may be present. As used
herein, the term “and/or” includes any and all combinations of one or more of the associated

listed items.

Spatially relative terms, such as “data structure,” “data attributes,” “base data set layer” and
the like, may be used herein for ease of description to describe one element or feature's
relationship to another element(s) or feature(s) as illustrated in the figures. It should be
understood that the spatially relative terms are intended to encompass different orientations of

the structure in use or operation in addition to the orientation depicted in the figures.

It should be noted that the term “dimensions” as used herein means a collection of related

reference data; the term “filters” as used herein means restriction(s) applied on data set to



10

15

20

25

30

WO 2021/075951 PCT/MY2020/050106
5

retrieve a sub set of data; the term “measures” as used herein means combination of
mathematical operation(s) applied on one or more attributes to generate a financial formula;
and the term “hierarchy” as used herein means a level at which data is aggregated for

visualization.

Embodiments described herein refer to plan views and/or cross-sectional views by way of
ideal schematic views. Accordingly, the views may be modified depending on simplistic
assembling or manufacturing technologies and/or tolerances. Therefore, example
embodiments are not limited to those shown in the views but include modifications in
configurations formed on basis of assembling process. Therefore, regions or regions of
elements exemplified in the figures have schematic properties and shapes, and do not limit

the various embodiments including the example embodiments.

The subject matter of example embodiments, as disclosed herein, is described with specificity
to meet statutory requirements. However, the description itself is not intended to limit the
scope of this patent. Rather, the inventors have contemplated that the claimed subject matter
might also be embodied in other ways, to include different features or combinations of
features similar to the ones described in this document, in conjunction with other
technologies. Generally, the various embodiments including the example embodiments relate

to system and method for Component Analysis Configurator (CAC).

Referring to Fig. 1, a system architecture 100 for data processing and analysis by Component
Analysis Configurator (CAC) for report generation is shown in accordance with an
embodiment of the present invention. The system 100 include at least one computing device
110, a server support architecture 120, a data processing and control support
architecture/mechanism 130, a data storage support architecture 140. The server support
architecture may include server 120a and mainframe 120b. The data processing and control
support architecture/mechanism 130 may include a processor 130a, a controller 130b, a
definition engine 130c and an execution engine 130d. The data storage support architecture

140 may include a data lake 140a, a database 140b and a data model database 140c.

In an embodiment, the system includes an electronic user interface configured for receiving a

set of information from a user. The data lake 140a is configured for storing a plurality of data
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attributes. The data processing support architecture 130 includes an abstraction base data set
layer embedded over an underlining data structure such that the plurality of data attributes
and the data structure are identified using functional objects thereby enabling the user to
define a plurality of components where the base data set is identified from the data lake 140a
based on the information. The processor 130a is configured for processing the information
using at least one decision tree data model to extract the plurality of data attributes from the

data lake 140a.

In an embodiment, the electronic user interface functions to create and maintain the plurality
of components, search and view existing attributes, setup chained relationship between
components and/or attributes, and/or trigger on demand execution and viewing execution

output / reports.

In an embodiment, the system 100 also includes a controller 130b coupled to the processor
130a and encoded with instructions enabling the controller to function as a bot for controlling

multiple components of the system for data processing and analysis.

In an embodiment, the definition engine 130c is configured for capturing a metadata

associated with the plurality of attributes and storing the metadata in a metadata database.

In an embodiment, an execution engine 130d is configured for generating at least one query
based on the metadata and extracting a plurality of reporting data based on the query from the

data lake, where at least on report is generated based on the extracted data.

The execution engine is a layer that consists of the core engine. It uses the definitions created

by the user and extracts the data into format, which can then be used for reporting.

In an embodiment, the execution engine is a black box application which is invoked every
time an execution request is triggered. The execution engine also functions as load
component definitions, generate SQL representation of component definitions, execute

queries, and/or generate report based on a selected format.
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In one embodiment, the system includes a reporting layer consisting of pre-defined reporting

templates that combine with the extracted data to generate different types of visualization.

In another embodiment, the invention includes a scheduler configured to pre-execute
components when required thereby enabling the report to be readily available. The scheduler
is configured to schedule frequently used components and preprocess the execution in a batch

mode thereby making it ready for analysis.
In an embodiment, the scheduler is configured to be invoked by an external scheduler.

In an example embodiment the server 120a may include electronic circuitry for enabling
execution of various steps by the processor. The electronic circuity may have various
elements including but not limited to a plurality of Arithmetic Logic Units (ALU) and
Floating-Point Units (FPU), and/or the equivalents thereof. The ALU enables processing of
binary integers to assist in generating a plurality of data models to be stored in the data model
database 140c and associated with entity information to determine the data attributes from the
data lake. In an example embodiment, the server electronic circuitry includes at least one
arithmetic logic unit, floating point units (FPU), other processors, memory, storage devices,
high-speed interfaces connected through buses for connecting to memory and high-speed
expansion ports, and a low speed interface connecting to low speed bus and storage device.
Each of the components of the electronic circuitry, are interconnected using various busses,
and may be mounted on a common motherboard or in other manners as appropriate. The
processor can process instructions for execution within the server 120a, including instructions
stored in the memory or on the storage devices to display graphical information for a GUI on
an external input/output device, such as display coupled to high speed interface. In other
implementations, multiple processors and/or multiple busses may be used, as appropriate,
along with multiple memories and types of memory. Also, multiple servers may be
connected, with each server providing portions of the necessary operations (e.g., as a server

bank, a group of blade servers, or a multi-processor system).

In an embodiment, the definition engine 130c is a layer that includes user interfaces used to

identify the base data set, built components and trigger dynamic executions.
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The processor 130a may communicate with a user through a control interface and display
interface coupled to a display. The display may be, for example, a TFT LCD (Thin-Film-
Transistor Liquid Crystal Display) or an OLED (Organic Light Emitting Diode) display, or
other appropriate display technology. The display interface may comprise appropriate
circuitry for driving the display to present graphical and other information to an entity/user.
The control interface may receive commands from a user and convert them for submission to
the processor. In addition, an external interface may be provided in communication with
processor 130a, so as to enable near area communication of device with other devices.
External interface may be suitable, for example, for wired communication in some
implementations, or for wireless communication in other implementations, and multiple

interfaces may also be used.

The data storage support architecture 140 may include memory units that may be a volatile, a
non-volatile memory or memory may also be another form of computer-readable medium,

such as a magnetic or optical disk.

The data storage 140 may also include storage device capable of providing mass storage. In
one implementation, the storage device may be or contain a computer-readable medium, such
as a floppy disk device, a hard disk device, an optical disk device, a tape device, a flash
memory or other similar solid state memory device, or an array of devices, including devices

in a storage area network or other configurations.

Referring to Fig. 1a, a structural architecture 100a of the system with components is shown in

accordance with an embodiment of the present invention.

In an embodiment, the system components broadly include data storage 140 and processing
layer 150. The processing layer includes web services interface 152, a user interface 154, the
execution engine 130d, over the top of data access layer 156. The data storage 140 includes

the data lake 140a and a processing layer data store 140d.

Referring to Fig. 1b, an application architecture block diagram 100b depicting high level flow
of information is shown in accordance with an embodiment of the present invention. The
application includes a maintenance layer 160, an engine layer 170, a reporting layer 180 and
a batch layer 190. The information flow includes defining of component, identifying base
data set and selecting measure and formula. The information flow also includes selecting

filter, selecting dimension for roll up hierarchy, execution and viewing of reports where batch
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triggers execution of CAC (Component Analysis Configurator) which is executed by the
engine layer based on certain captured parameters for generation and viewing of reports. The

batch layer also enables configuration of scheduler and certain parameters.

Referring to Fig. 2, a flowchart 200 depicting a data processing and analysis method for
report generation is provided in accordance with an embodiment of the present invention. The
method comprises the steps of (S210) receiving a set of information from a user through an
electronic user interface; (S220) identifying a base data set from a data lake based on the
information wherein the data set is an abstraction layer embedded over an underlining data
structure such that a plurality of data attributes and the data structure are identified using
functional objects thereby enabling the user to define a plurality of components; (S230)
processing the information using at least one decision tree data model to extract the plurality
of data attributes from the data lake; (S240) capturing by a definition engine, a metadata
associated with the plurality of attributes and storing the metadata in a metadata database;
(S250) generating at least one query based on the metadata and extracting a plurality of
reporting data based on the query from the data lake; and (S260) generating at least one

report based on the extracted data.

In an embodiment, Component Analysis Configurator (CAC) is designed to be used by the

following types of users in a bank, for the roles or purposes as listed below:
1. Component Definer

- This role can be assigned to any business user in the bank who is trained to use CAC
designer to generate plurality of components. The user performing this role should

have a good understanding of the type of analysis needed for strategic reporting.

- A user attached to this role would be able to add component types, define the
requirements of component analysis and save the definition for execution. The user
will also be able to modify, delete and view the component definitions that he/she has

created.
2. Reporting user

- This role can be assigned to any business user in the bank who is expected to
perform various level of analysis and reports. The user performing this role should

have a good understanding of the type of analysis needed for strategic reporting.
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- A user attached to this role would be able to generate ad-hoc instances of pre-
defined reports for a pre-defined component by-passing the dynamic parameters

required for that component.
Administrator

- This role can be assigned to any IT (Information Technology) user or administrator
whose primary job is to execute specific technical jobs to create data for further
business use. The user performing this role should have good exposure to job
schedulers and routine administration activities like creating menu creation and user

creation.

- A user attached to this role would be able to schedule execution of pre-defined

components by passing the dynamic parameters required for that component.

In an embodiment, Component Analysis Configurator (CAC) includes assumptions, namely:

1. Base Data Assumptions

CAC is typically used for generating reports that have multiple levels of drill-down
enabled. This necessitates data at a lower granularity level to have maximum levels of
roll-up. Account level data availability and references to a lot of key dimensions at the
account level are assumed while creating this designer. Components can also be
created from a higher aggregated level of data like GL data so on and so forth, but the
advanced capabilities of CAC are best demonstrated when account level granularity

of data is available.

If there is a need to create a component that has references to dimensions that are not
referenced at the account level, then the component definer would need to define
complicated joins while creating a base data definition OR enable reference to that

dimension in the account level base data.
4.Derived Data Assumptions

For performance reasons, some data may need to be derived/calculated upfront while
it is extracted, transformed, and loaded into the warehouse. Some examples of this
type of data include Month to Date (MTD), Quarter to Date (QTD), Year to Date
(YTD) values for all amount fields available at the account level — both for the fiscal

year of the account as well as the calendar year. Similarly, availability of balances in
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multiple currencies — accounting currency, reporting currency, base currency etc.

enables more varied analyses of measures.
5. Component Re-use Assumptions

Like any resource that is freely available, a risk exists that components may be
defined by various users for their specific purpose, without checking the inventory of
components that are already available. In some cases, extending a few parameters in
an existing component would easily meet the needs of another user. An assumption
has been made that some sort of governance would be exercised by the bank while
creating new components. It is assumed that a large number of components will be

reused by multiple users for their varied reporting needs.

At a later point in time, the system will provide an intelligent prompt to component
definers when a newly defined component seems similar to an existing component.
This will act as a useful hint to cross-check existing components before defining a

new one.
4. Report Re-use Assumptions

Like any resource that is freely available, a risk exists that reports may be defined by
various users for their specific purpose, using the same component, without checking
the inventory of reports that are already available. In some cases, extending a few
parameters in an existing report would easily meet the needs of another user. An
assumption has been made that some sort of governance would be exercised by the
bank while creating new reports. It is assumed that a large number of reports will be

reused by multiple users for their varied reporting needs.
5. Dynamic Parameter Assumptions

CAC provides a feature to define dynamic parameters to accept constant values for
any filter condition. There is an assumption that this feature will be used extensively
during component creation. Thus no filter condition will have hard-coded constant
values. Hard-coding values will prevent the component from being re-used for
another analysis and results in proliferation of components and resulting execution

load on the system.
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6. Performance Assumptions

CAC provides a feature to schedule jobs to execute components with some dynamic
parameters to pre-create aggregated reporting data. This is primarily aimed at
enabling complex analysis on the click of a button. There is an assumption that this

feature will be used extensively for canned reports using pre-defined components.

If there are performance issues encountered while executing the component analysis
definition, a natural solution would be to create more derived measures during ETL
and reference them in the component. This would solve many performance related

issues.
7. End-use Assumptions

CAC is primarily meant to be used for strategic reporting at multiple levels of
management reporting. The tool should not be used for operational reporting of
millions of rows of data. The most optimal use of CAC is when you need to analyse
one measure or a set of measures at various levels of aggregation using pre-defined
dimensions. The deeper the roll-up hierarchy defined, the more optimal is the use of

CAC as a reporting tool.

In an embodiment, the present invention provides a method for data processing and analysis
involving Component Analysis Configurator (CAC). The method includes the following

steps for configuration of plurality of components and/or analyzing reports:
a) Creating plurality of components and identifying base data set

- This is the most critical step in the process, as the CAC provides a series of
questions to a user (e.g., a component definer) and applies a “decision tree”
algorithm to identify a base data set that has to be displayed in a display/screen.
The user would be able to create a plurality of components from the data available

in the base data set.
b) Selecting measures and specifying the formula for analysis (if any)

- This step identifies a base output that needs to be reported. For example, if this is
an NII (Net Interest Income) Component Analysis, then the base output is Net

Interest Income. The relevant measure that has this output needs to be selected. If
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some computation needs to be done on a base measure, then a formula can be

specified to generate the reporting output.
Selecting filters to fine-tune the data requirement

This step is necessary to fine-tune the amount of data or range of data that needs
to be reported. Most component analysis focuses on specific areas and needs
filters to specify the exact area of analysis. Examples of filters include and are not
limited to: date filters for specifying a range of dates for analysis, Line of
Business (LoB) filters, country filters, scenario filters, and so on. Basically, any
dimension, dimensional attribute, or existing measure in at least one base table can
be used to filter out certain set of rows and retain only the required rows for

analysis.
Selecting dimensions for roll up hierarchy

This step specifies the exact sequence of roll-up for drill-down that needs to be
reported. For example, there could be a base data filter for a country, and
additional roll-up hierarchy of Country->LoB->Product Type->Industry->Loan
purpose etc. When such a hierarchy is specified, CAC generates aggregated
numbers and percentages for the measures specified at each level of drill-down for

easy and quick reporting.
Executing CAC on-demand

This step enables the users (e.g., business users) to execute CAC on demand for a
specific component and pass dynamic parameters to it. This is typically done
when an ad-hoc analysis needs to be done. Most component executions will be
done in batch for periodic reporting needs. Once executed, users can generate an
ad-hoc report using the next step or export the generated data into any of the

available output formats.
Generating ad-hoc report

- This step enables users (e.g., business users) to generate a canned report based

on on-demand execution of CAC in the previous step.
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2) Scheduling an execution

- This step enables users (e.g., administrators) to schedule the running of a
scheduler for specific components with a specific set of dynamic parameters at a
specified frequency in advance. This is particularly useful for generating canned
reports on the click of a button (for example, for generating of executive

summaries and strategic reports on a daily or on demand basis).
h) Chaining plurality of components

- This step enables users (e.g., administrators) to schedule the running of the
scheduler for specific components with a specific set of dynamic parameters at a
specified frequency. This is particularly useful for generating canned reports as

with step g).

- In this step, the invention can perform addition or subtraction of the output of
multiple components and generate a report on the new result. This feature is useful
in the some scenarios, for example: (i) NII has to be computed for both live and
mature accounts, or (ii) group level information have to aggregated from

individual country level information.

In an embodiment, the plurality of components can be created using a base data set, which is
collection of facts and dimensions visually represented using logical names. The user needs
to answer the questionnaire and the CAC applies a decision tree algorithm to identify the base

data set.

In an embodiment, once the measures, filters, and/or hierarchies are defined, the user will be
able to define the required format/template for the report. The format/template can be in the

form of sunburst or tabular.

In embodiment, steps a), €)-g) can be performed by a processor, steps b)-d) and h) can be

performed in a screen or display.

In an embodiment, the steps above can run on any Unix platform. Also, the steps are tested
and compatible with Red Hat Linux, Sun Solaris or Windows operating system; Oracle 12¢
database; Tomcat or Weblogic Application Server; and/or Google Chrome or Internet

Explorer.
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In an embodiment, the invention includes a plurality of queries is executed and the plurality

of reporting data is aggregated to generate a visualization report for time ranges.

In an embodiment, the invention includes connecting an output of one report to another report
by using mathematical formula. This is also known as chaining where data from multiple
components are combined using mathematically formulas. The mathematical formula can be

a financial formula.

In an embodiment the method includes scheduling and pre-processing execution of frequently

used reports.

In an embodiment, the method includes generating reports based on a report type selected by

the user.

In an embodiment, the method includes generating actionable reports wherein the user selects
data points in a first report, enters comments to record actions that are assigned to the user
such that a second report when generated is compared with the first report based on the

recorded actions.

In an embodiment, the components include measures, filters, hierarchies and extraction

formats.

In an embodiment, the measures identify a set of financial parameters on which a drill down
analysis is performed. A measure is generated by applying a mathematical operation on one

or more attributes that are available for selection from a base data set.

In an embodiment, the filters enable filtering for the base data set used for analysis by
identifying predicate conditions. The filters are configured to restrict the data set used for

analysis. There are two types of filters:
1. Static filters

- The value of these filters is defined at a component setup. For example, selecting

a business vertical such as “Conventional Banking”.
2. Dynamic Filters

- These filters require input filter value(s) when a component is executed.
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The invention is configured to be capable changing a static filter into a dynamic filter, and

vice versa.

In an embodiment, the hierarchies identify specific aggregation layers at which measures are

analyzed.

In an embodiment, the extraction format identifies the format in which reporting data is

extracted for analysis.

In an embodiment, any attribute available in base data set are selected as measure, filter or
hierarchy. Executed components are visualized using reports. CAC tool includes built in

reporting templates that are highly configurable.

In some implementations, the machine learning data model is configured and trained to map
attributes data and entity information with data processing rule to generate reports. For
example, output generated over the model may provide an indication of whether a particular
object or class of objects is present, and optionally user instructions. In some
implementations, the machine learning model is configured and trained to map minimum data
for processing and report generation. Accordingly, in those implementations a single pass
over a single machine learning model may be utilized to detect whether each of multiple
objects is present. For example, output generated over the model may provide an indication

of whether the attribute is available in the base data set.

In an advantageous aspect, the present invention enables a user without any prior
programming knowledge to configure reports without any assistance from developers.
Further, chaining Components helps users to combine the output of one or components using
mathematical operators (+ / -). Also, pre-scheduling executions enables execution of time-

consuming queries and made available for analysis.
The present invention provides ability to define Banded Dimensions as Hierarchies.

The invention enables externalization of configuration (sub-totals, provide filters in reports,
determine underlying customers / accounts) in the reporting template to allow the user to

select-deselect required features.

In an example embodiment, the present invention provides the system and method that is
used by any team (Risk / Finance) that has requirement to perform drill down analysis. The

system application is used by balance sheet management application to generate NII
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Component Analysis report. The system is also used by a pricing application to compute the

RWA for Customer and efficiency frontier to compute multiple risk ratio.

It must be apparent that different aspects of the description provided above may be
implemented in many different forms of software, firmware, and hardware in the
implementations illustrated in the figures. The actual software code or specialized control
hardware used to implement these aspects is not limiting of the invention. Thus, the operation
and behavior of these aspects were described without reference to the specific software
code—it being understood that software and control hardware can be designed to implement

these aspects based on the description herein.

Fig. 2a shows a high-level process flow diagram 200a of the data processing and analysis of
the present invention in accordance with an embodiment of the present invention. The
process flow is performed in sequence to generate drill down reports. The sequence includes
identifying the base data set by answering a questionnaire. Then, defining component using
the attributes available in the base data set takes place. If required, the sequence includes
creating a new component by chaining one or more components. Also, the sequence includes
selecting a reporting template and executing the component to view report. If required, the
sequence includes schedule of the component so that it can be pre-executed and made ready

for analysis.

Further, certain portions of the invention may be implemented as a “component” or “system”
that performs one or more functions. These components/systems may include hardware, such
as a processor, an ASIC (Application Specific Integrated Circuit), or a FPGA (Field

Programmable Gate Array), or a combination of hardware and software.

The word “exemplary” is used herein to mean “serving as an example.” Any embodiment or
implementation described as “exemplary” is not necessarily to be construed as preferred or

advantageous over other embodiments or implementations.

No element, act, or instruction used in the present application should be construed as critical
or essential to the invention unless explicitly described as such. Also, as used herein, the
article “a” and “one of” is intended to include one or more items. Further, the phrase “based

on” is intended to mean “based, at least in part, on” unless explicitly stated otherwise.

Each of the above identified processes corresponds to a set of instructions for performing a

function as described above. The above identified programs or sets of instructions need not



10

15

20

25

30

WO 2021/075951 PCT/MY2020/050106
18

be implemented as separate software programs, procedures or modules, and thus various
subsets of these modules may be combined or otherwise re-arranged in various embodiments.
For example, embodiments may be constructed in which steps are performed in an order
different than illustrated, steps are combined, or steps are performed simultaneously, even
though shown as sequential steps in illustrative embodiments. Also, the terminology used

herein is for the purpose of description and should not be regarded as limiting. The use of

29 <C 29 <C

“including,” “comprising,” “having,” “containing” and variations thereof herein, is meant to

encompass the items listed thereafter and equivalents thereof as well as additional items.

The above-described embodiments of the present invention may be implemented in any of
numerous ways. For example, the embodiments may be implemented using various
combinations of hardware and software and communication protocol(s). Any standard
communication or network protocol may be used and more than one protocol may be utilized.
For the portion implemented in software, the software code may be executed on any suitable
processor or collection of processors, whether provided in a single computer or distributed
among multiple computers. Such processors may be implemented as integrated circuits, with
one or more processors in an integrated circuit component, or any other suitable circuitry.
Further, it should be appreciated that a computer may be embodied in any of a number of
forms, such as a rack-mounted computer, a desktop computer, a laptop computer, single
board computer, micro-computer, or a tablet computer. Additionally, a computer may be
embedded in a device not generally regarded as a computer but with suitable processing
capabilities, including a Personal Digital Assistant (PDA), a smart phone or any other

suitable portable or fixed electronic device.

Also, the various methods or processes outlined herein may be coded as software that is
executable on one or more processors that employ any one of a variety of operating systems
or platforms. Additionally, such software may be written using any of a number of suitable
programming languages and/or programming or scripting tools or a combination of
programming languages, and also may be compiled as executable machine language code or
intermediate code that is executed on a framework or a virtual machine. In this respect, the
invention may be embodied as a computer readable storage medium (or multiple computer
readable media) (e.g., a computer memory, one or more floppy discs, compact discs (CD),
optical discs, digital video disks (DVD), magnetic tapes, flash memories, -circuit

configurations in Field Programmable Gate Arrays or other semiconductor devices, or other



10

15

20

25

WO 2021/075951 PCT/MY2020/050106
19

tangible computer storage medium) encoded with one or more programs that, when executed
on one or more computers or other processors, perform methods that implement the various
embodiments of the invention discussed above. As is apparent from the foregoing examples,
a computer readable storage medium may retain information for a sufficient time to provide

computer-executable instructions in a non-transitory form.

The terms “program” or “software” are used herein in a generic sense to refer to any type of
computer code or set of computer-executable instructions that may be employed to program a
computer or other processor to implement various aspects of the present invention as
discussed above. Additionally, it should be appreciated that according to one aspect of this
embodiment, one or more computer programs that when executed perform methods of the
present invention need not reside on a single computer or processor but may be distributed in
a modular fashion amongst a number of different computers or processors to implement
various aspects of the present invention. Computer-executable instructions may be in many
forms, such as program modules, executed by one or more computers or other devices. Also,
data structures may be stored in computer-readable media in any suitable form. Any suitable
mechanism may be used to establish a relationship between information in fields of a data
structure, including the use of pointers, tags, or other mechanisms that establish relationship

between data elements.

It is to be understood that the above-described embodiments are only illustrative of the
application of the principles of the present invention. The illustrative discussions above are
not intended to be exhaustive or to limit the invention to the precise forms disclosed. Various
modifications and alternative applications may be devised by those skilled in the art in view
of the above teachings and without departing from the spirit and scope of the present
invention and the following claims are intended to cover such modifications, applications,

and embodiments.
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CLAIMS

A method for data processing and analysis by component analysis configurator for
report generation comprises the steps of:
receiving a set of information from a user through an electronic user
interface;
identifying a base data set from a data lake based on the information
wherein the data set is an abstraction layer embedded over an underlining  data
structure such that a plurality of data attributes and the data structure are identified
using functional objects thereby enabling the user to definea  plurality of components;
processing the information using at least one decision tree data model to
extract the plurality of data attributes from the data lake;
capturing by a definition engine, a metadata associated with the ~ plurality of
attributes and storing the metadata in a metadata database;
generating at least one query based on the metadata and extracting a plurality
of reporting data based on the query from the data lake; and

generating at least on report based on the extracted data.

The method of claim 1 wherein a plurality of queries is executed and the plurality of

reporting data is aggregated to generate a visualization report for time ranges.

The method of claim 1 further comprises the step of connecting an output of one report

to another report by using mathematical formula.

The method of claim 3 further comprises the step of scheduling and pre-processing

execution of frequently used reports.

The method of claim 4 further comprises the step of generating reports based on a

report type selected by the user.

The method of claim 5 further comprises the step of generating actionable reports
wherein the user selects data points in a first report, enters comments to record actions
that are assigned to the user such that a second report when generated is compared with

the first report based on the recorded actions.
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The method of claim 1 wherein the components include measures, filters, hierarchies

and extraction formats.

The method of claim 7 wherein the measures identify a set of financial parameters on

which a drill down analysis is performed.

The method of claim 8 wherein the filters enable filtering for the base data set used for

analysis by identifying predicate conditions.

The method of claim 9 wherein the hierarchies identify specific aggregation layers at

which measures are analyzed.

The method of claim 10 wherein the extraction formats identifies the format in which

reporting data is extracted for analysis.

A system for data processing and analysis by component analysis configurator for
report generation, the system comprises the steps of:

an electronic user interface configured for receiving a set of information from
a user;

a data lake storing a plurality of data attributes;

an abstraction base data set layer embedded over an underlining data structure
such that the plurality of data attributes and the data structure are identified using
functional objects thereby enabling the user to define a plurality of components wherein
the base data set is identified from the data lake based on the information;

a processor configured for processing the information using at least one
decision tree data model to extract the plurality of data attributes from the data lake;

a controller coupled to the processor and encoded with instructions enabling
the controller to function as a bot for controlling multiple components of the system for
data processing and analysis;

a definition engine configured for capturing a metadata associated with the

plurality of attributes and storing the metadata in a metadata database; and
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an executing engine configured for generating at least one query based on the
metadata and extracting a plurality of reporting data based on the query from the data
lake,

wherein at least on report is generated based on the extracted data.

The system of claim 12 wherein the definition engine is configured to identify a base

data set, built components and trigger dynamic executions using the user interface.

The system of claim 12 wherein the execution engine is configured for processing data
from the definition engine and extract reporting data into format that is utilized for

report.

The system of claim 14 further comprises a reporting layer consisting of pre-defined
reporting templates that combine with the extracted data to generate different types of

visualization.

The system of claim 15 further comprises a scheduler configured to pre-execute

components when required thereby enabling the report to be readily available.

A computer-readable non-transitory storage medium storing executable program
instructions for data processing and analysis by component analysis configurator which
when executed by a computer cause the computer to perform operations comprising:

receiving a set of information from a user through an electronic user interface;

identifying a base data set from a data lake based on the information wherein
the data set is an abstraction layer embedded over an underlining data structure such
that a plurality of data attributes and the data structure are identified using functional
objects thereby enabling the user to define a plurality of components;

processing the information using at least one decision tree data model to
extract the plurality of data attributes from the data lake;

capturing by a definition engine, a metadata associated with the plurality of
attributes and storing the metadata in a metadata database;

generating at least one query based on the metadata and extracting a plurality

of reporting data based on the query from the data lake; and
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generating at least on report based on the extracted data.
18. The computer-readable storage medium of claim 17 further comprises executable
program instructions in a memory to be executed for generating decision tree data

5 model.

19. The computer-readable storage medium of claim 17 further storing instructions that

cause the processor to automatically add storage for storing the received data.

10
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