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engine , such as Microsoft Excel , can be provided , through 
which a user can be allowed to input one or more dimensions 
and / or variables as desired for generating an analytical 
report . Based on such input , in certain embodiments , the 
system can be configured to build one or more data analysis 
expression ( DAX ) queries to dynamically generate a report , 
which can subsequently be displayed in the tabular data 
engine . 

Publication Classification 

( 51 ) Int . Ci . 
G06F 16/28 
G06F 16/245 

( 2006.01 ) 
( 2006.01 ) 

100A 

-104 

Clent Service 
Application 

Report Generation 
Services Analysis Services Modeling Tool 



Patent Application Publication Apr. 23 , 2020 Sheet 1 of 14 US 2020/0125585 A1 

FIG . IA 

-104 106 108 

Client Service 
Application 

Raport Generation 
Services Analysis Services Modeling Tool 



Patent Application Publication Apr. 23 , 2020 Sheet 2 of 14 US 2020/0125585 A1 

FIG . 18 
1008 

Client Service 
Application 

Report Generation 
Services 

Modeling Tool / Analysis 
Services 

110 

-102A -108A 

3 
-102B 

1849 -108C 

-1020 
08B 

Duration 



Patent Application Publication Apr. 23 , 2020 Sheet 3 of 14 US 2020/0125585 A1 

FIG . 2 

START END User 
ACCESS 
Point 

-202 -220 
User inpuis dala , 

structure , dimensions , 
andior hierarchies , 

thereof etc. ( e.g. via a 
modeling tool / engine ) 

208 
User inputs structure of 
report and / or template Repeat 

89 desired ( e.g. Fows , Columis , 
slicers , kters , properties , 

etc. ) ( e.g. by Report 
Designer Data Slicer ) 

Display report ( e.g. via 
a tabular data engine ! Repeak 

as desired 

-210 -218 

Main Server 
System 

Store and / or update 
database 

( e.g. by Admin 
Service ) 

Receives USA ! 
requested report and / or 
template structure ( eg 
by Reporting Service ) 

Communicates 
generated report ( e.g. 
by Reporting Service ) 

-232 
Dynamically generates 
proper DAX Queries for 
generating the user 
requested report ( e.g. 
by DAX Query Builder ) 

Dynamically generates 
report for tabular data 

engine ( and data thereof ) 
based on generated DAX 
queries ( eg . by Report 

Generator 

-206 

SSAS Tabular SQL Server 
Star Schema 



Patent Application Publication Apr. 23 , 2020 Sheet 4 of 14 US 2020/0125585 A1 

FIG . 3 
-308 

304 

User Access Point A 
Main Server System 

310 318 
Reporting Service 

Module 
SSAS Tabular 

DAX Query Builder 
Module 

User Access Point 3 312 

User Access Point C 

314 Tabular Data Report Designer 
Engine Add - in Data Slicer Module 

Report 
Generator 
Module 

SQL Server 
Star Schema 

316 
Aomin Service 

Module 302 

-306 

User Access Point 1 

User Access Point 2 -322 
Data Source 1 

User Access Point 3 

Data Source 2 Tabular Data 
Engine 

Report Designer 
Data Slicer Module 

Data Source 3 



Patent Application Publication Apr. 23 , 2020 Sheet 5 of 14 US 2020/0125585 A1 

FIG . 4 

OR 

***** 

2 * 

WWW 



Patent Application Publication Apr. 23 , 2020 Sheet 6 of 14 US 2020/0125585 A1 

FIG . 5 
500 

Poxdox 

502 



Patent Application Publication Apr. 23 , 2020 Sheet 7 of 14 US 2020/0125585 A1 

FIG , 6 
600 

Sog 

AS 2018 WW 1201 

18,269,578 

2202 

373,675 

5,572 

537,975 



Patent Application Publication Apr. 23 , 2020 Sheet 8 of 14 US 2020/0125585 A1 

FIG . 7 

- 



Patent Application Publication Apr. 23 , 2020 Sheet 9 of 14 US 2020/0125585 A1 

FIG . 8 
800 

drservice 

802 

804 

******** 
A 



Patent Application Publication Apr. 23 , 2020 Sheet 10 of 14 US 2020/0125585 A1 

FIG . 9 
902 900 904 

Me 

Se 



Patent Application Publication Apr. 23 , 2020 Sheet 11 of 14 US 2020/0125585 A1 

FIG . 10 

drAdmnservice 



Patent Application Publication Apr. 23 , 2020 Sheet 12 of 14 US 2020/0125585 A1 

FIG . 11 

* Skoda 

KAS 

cm 

SS 



Patent Application Publication Apr. 23 , 2020 Sheet 13 of 14 US 2020/0125585 A1 

FIG . 12 

*** 

Project 



Patent Application Publication Apr. 23 , 2020 Sheet 14 of 14 US 2020/0125585 A1 

FIG . 13 1300 

1308 1302 

1310 1304 

1312 1306 Data Analysis 
System 

1314 

1316 

: 1317 1319 



US 2020/0125585 A1 Apr. 23 , 2020 
1 

SYSTEMS , METHODS , AND DEVICES FOR 
GENERATION OF ANALYTICAL DATA 
REPORTS USING DYNAMICALLY 

GENERATED QUERIES OF A STRUCTURED 
TABULAR CUBE 

herein may be designed to procure the efficiency and data 
analysis benefits of structured data while maintaining the 
speed and flexibility of unstructured data . 

CROSS - REFERENCE TO RELATED 
APPLICATION ( S ) 

[ 0001 ] The present application is a continuation of U.S. 
patent application Ser . No. 16 / 352,143 , filed Mar. 13 , 2019 , 
which claims the benefit under 35 U.S.C. $ 119 ( c ) of U.S. 
Provisional Patent Application No. 62 / 642,344 , filed Mar. 
13 , 2018. Each of the foregoing applications is incorporated 
herein by reference in its entirety under 37 C.F.R. § 1.57 . 
Also , any and all applications for which a foreign or 
domestic priority claim is identified in the Application Data 
Sheet as filed with the present application are hereby incor 
porated by reference under 37 C.F.R. $ 1.57 . 

BACKGROUND 

Field 

[ 0002 ] The present application relates generally to the 
field of data structures and electronic databases , and more 
specifically to systems , methods , and devices for data analy 
sis . 

Description 
[ 0003 ] Generally , levels of data “ structure ” can exist , 
ranging from unstructured raw data logs to analysis - specific 
data tables , which may be highly structured and designed to 
inform specific and currently relevant information needs . 
With the advance of unstructured database technologies , 
unstructured data has become easier to store and process . 
Some applications may not require data modelling , and data 
can be collected and stored from various sources and at large 
scale without knowledge of its significance or value . How 
ever , many applications can benefit from some form of 
structured data , as con letely unstructured data analysis 
may require a potentially complex data preparation process 
requiring advanced skill sets and relatively large amount of 
time . 
[ 0004 ] Many businesses collect and handle a vast amount 
of data and require structure in order to achieve an accept 
able efficiency in analyzing the data and structuring opera 
tional responses to the information assembled within the 
data . For example , structure such as key performance indi 
cators , standardized user / business / product metrics and even 
generic consumer behavior data stores may be essential to 
aiding a business to internally and externally communicate 
and attain business targets . Similarly , structured data facili 
tates the establishment of common operational characteriza 
tions of data , which may be essential for organizations . 
[ 0005 ] More generally , adding structure to data may pro 
vide a systematic method of collecting information about a 
specific business phenomena or areas . As data is structured , 
the volume and variety of the data may decrease , along with 
the time needed to prepare , analyze , and report the data . As 
such , structured data may have certain advantages over raw , 
unstructured data , including its ability to provide meaningful 
insight to users who wish to draw inferences and conclu 
sions from the data . Thus , there are benefits of both unstruc 
tured and structured data and some embodiments described 

SUMMARY 
[ 0006 ] For purposes of summarizing the invention and the 
advantages achieved over the prior art , certain objects and 
advantages are described herein . Of course , it is to be 
understood that not necessarily all such objects or advan 
tages need to be achieved in accordance with any particular 
embodiment . Thus , for example , those skilled in the art will 
recognize that the invention may be embodied or carried out 
in a manner that can achieve or optimize one advantage or 
a group of advantages without necessarily achieving other 
objects or advantages . 
[ 0007 ] All of these embodiments are intended to be within 
the scope of the invention herein disclosed . These and other 
embodiments will become readily apparent to those skilled 
in the art from the following detailed description having 
reference to the attached figures , the invention not being 
limited to any particular disclosed embodiment ( s ) . 
[ 0008 ] Some embodiments herein relate to a computer implemented method for dynamically generating an analyti 
cal report using one or more databases with applied struc 
tural characteristics and relational functionality , the 
computer - implemented method comprising : receiving , via a 
report designer of a dynamic user interface of a client service 
application on a user access point , one or more analytical 
report parameters , wherein the one or more analytical report 
parameters define a configuration of a requested analytical 
report ; receiving , via the dynamic user interface of the client 
service application , one or more structural component inputs 
of the requested analytical report ; transmitting the one or 
more analytical report parameters and the one or more 
structural component inputs to a reporting service , wherein 
the reporting service acts as a link between the client service 
application and a report generator ; constructing , by the 
report generator in conjunction with a Data Analysis Expres 
sion ( DAX ) query builder , one or more DAX queries based 
on the received one or more analytical report parameters 
and / or the one or more structural component inputs of the 
requested analytical report ; querying one or more tabular 
databases and / or one or more relational star schemas using 
the constructed DAX queries , wherein the one or more 
tabular databases and / or one or more relational star schemas 
comprise a tabular cube , wherein the tabular cube comprises 
an organizational data structure comprising one or more data 
dimensions and / or hierarchies within the one or more data 
dimensions ; generating , by the report generator , the 
requested analytical report based on one or more query 
results , wherein the query results are returned by the one or 
more tabular databases and / or relational star schemas in 
response to the querying ; transmitting , from the reporting 
service to the client service application , the requested ana 
lytical report ; and rendering the requested analytical report 
within the client service application , wherein the user access 
point comprises a computer processor and an electronic 
storage medium . 
[ 0009 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more tabular databases with 
applied structural characteristics and relational functionality , 
the computer - implemented method comprising : receiving , 
via a report designer of a dynamic user interface of a client 
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service application on a user access point , one or more 
analytical report parameters , wherein the one or more ana 
lytical report parameters define a configuration of a 
requested analytical report ; receiving , via the dynamic user 
interface of the client service application , one or more 
structural component inputs of the requested analytical 
report ; transmitting the one or more analytical report param 
eters and the one or more structural component inputs to a 
reporting service , wherein the reporting service acts as a link 
between the client service application and a report generator ; 
constructing , by the report generator in conjunction with a 
Data Analysis Expression ( DAX ) query builder , one or more 
DAX queries based on the received one or more analytical 
report parameters and / or the one or more structural compo 
nent inputs of the requested analytical report ; querying the 
one or more tabular databases using the constructed DAX 
queries , wherein the one or more tabular databases comprise 
a tabular cube , wherein the tabular cube is constructed by 
retroactively transforming and separating a data set into fact 
data and metadata using one or more relational star schema , 
and wherein the tabular cube comprises an organizational 
data structure comprising one or more data dimensions 
and / or hierarchies within the one or more data dimensions ; 
generating , by the report generator , the requested analytical 
report based on one or more query results , wherein the query 
results are returned by the one or more tabular databases 
and / or relational star schemas in response to the querying ; 
transmitting , from the reporting service to the client service 
application , the requested analytical report ; and rendering 
the requested analytical report within the client service 
application , wherein the user access point comprises a 
computer processor and an electronic storage medium . 
[ 0010 ] Some embodiments herein relate to a computer 
implemented method for dynamically generating an analyti 
cal report using one or more tabular databases with applied 
structural characteristics and relational functionality , the 
computer - implemented method comprising : receiving , via a 
report designer of a dynamic user interface of a client service 
application on a user access point , one or more analytical 
report parameters , wherein the one or more analytical report 
parameters define a configuration of a requested analytical 
report , wherein the client service application comprises an 
unstructured , two - dimensional tabular data engine ; receiv 
ing , via the dynamic user interface of the client service 
application , one or more structural component inputs of the 
requested analytical report ; transmitting the one or more 
analytical report parameters and the one or more structural 
component inputs to a reporting service , wherein the report 
ing service acts as a link between the client service appli 
cation and a report generator ; constructing , by the report 
generator in conjunction with a Data Analysis Expression 
( DAX ) query builder , one or more DAX queries based on 
the received one or more analytical report parameters and 
the one or more structural component inputs of the requested 
analytical report ; querying the one or more tabular databases 
using the constructed DAX queries , wherein the one or more 
tabular databases comprise a tabular cube , wherein the 
tabular cube is constructed by retroactively transforming and 
separating a data set accessible by the unstructured , two 
dimensional tabular data engine into fact data and metadata 
using one or more relational star schemas , and wherein the 
tabular cube comprises an organizational data structure 
comprising one or more data dimensions and / or hierarchies 
within the one or more data dimensions ; generating , by the 

report generator , the requested analytical report based on 
one or more query results , wherein the one or more query 
results are returned by the one or more tabular databases in 
response to the querying ; transmitting , from the reporting 
service to the client service application , the requested ana 
lytical report ; and rendering the requested analytical report 
within the client service application , wherein the user access 
point comprises a computer processor and an electronic 
storage medium . 
[ 0011 ] Some embodiments herein relate to a system for 
dynamically generating an analytical report using one 
more tabular databases with applied structural characteris 
tics and relational functionality , the system comprising : a 
client service application comprising an unstructured , two 
dimensional tabular data engine and a dynamic user inter 
face , the dynamic user interface comprising a report 
designer configured to allow user input of one or more 
analytical report parameters and one or more structural 
component inputs of an analytical data report ; a Data 
Analysis Expression ( DAX ) query builder ; a report genera 
tor ; a reporting service that acts as a link between the client 
service application and the report generator ; one or more 
relational star schemas ; one or more tabular databases , 
wherein the one or more tabular databases comprise a 
tabular cube , wherein the tabular cube is constructed by 
retroactively transforming and separating a data set acces 
sible by the unstructured , two - dimensional tabular data 
engine into fact data and metadata using the one or more 
relational star schemas , and wherein the tabular cube com 
prises an organizational data structure comprising one or 
more data dimensions and / or hierarchies within the one or 
more data dimensions ; one or more computer readable 
storage devices configured to store a plurality of computer 
executable instructions ; and one or more hardware computer 
processors in communication with the one or more computer 
readable storage devices and configured to execute the 
plurality of computer executable instructions in order to 
cause the system to : receive , via the report designer , the one 
or more analytical report parameters , wherein the one or 
more analytical report parameters define a configuration of 
a requested analytical report ; receive , via the report designer , 
the one or more structural component inputs of the requested 
analytical report ; transmit the one or more analytical report 
parameters and the one or more structural component inputs 
to the reporting service ; construct , by the report generator in 
conjunction with the DAX query builder , one or more DAX 
queries based on the received one or more analytical report 
parameters and the one or more structural component inputs 
of the requested analytical report ; query the one or more 
tabular databases using the constructed DAX queries ; gen 
erate , by the report generator , the requested analytical report 
based on one or more query results , wherein the one or more 
query results are returned by the one or more tabular 
databases in response to the querying ; transmitting , from the 
reporting service to the client service application , the 
requested analytical report ; and rendering the requested 
analytical report within the client service application . 
[ 0012 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the client service application comprises a tabular 
data engine . 
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[ 0013 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the tabular data engine is Microsoft Excel and the 
dynamic user interface is launched via an Excel add - in . 
[ 0014 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the dynamic user interface is built into the tabular 
data engine . 
[ 0015 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the analytical report comprises a web - based , 
mobile - based , or Microsoft Excel - based report 
[ 0016 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the analytical report comprises one or more visu 
alization tools , charts , or dashboards . 
[ 0017 ] Some embodiments herein are related to a com puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the one or more structural component inputs com 
prise requested dimensions and / or hierarchies . 
[ 0018 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the analytical report parameters comprise row 
parameters , column parameters , slicers , filters , or report 
properties . 
[ 0019 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the one or more relational star schemas comprise a 
Structured Query Language ( SQL ) Server star schema . 
[ 0020 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the one or more relational star schemas comprise 
relational data associated with tabular data stored in the one 
or more tabular databases . 
[ 0021 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the relational data comprises metadata . 
[ 0022 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the relational data is generated through an admin 
istrator interface and / or an integrated data source . 
[ 0023 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 

structural characteristics and relational functionality , 
wherein the relational data is generated through an admin 
istrator interface and / or an integrated data source , wherein 
the integrated data source is integrated using Structured 
Query Language ( SQL ) Server Integration Services ( SSIS ) 
[ 0024 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the one or more relational star schemas comprise 
relational data associated with tabular data stored in the one 
or more tabular databases , wherein the DAX query builder 
is in communication with the one or more relational star 
schemas , and wherein the one or more star schemas provides 
the relational data to the DAX Query builder . 
[ 0025 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the one or more relational star schemas comprise 
relational data associated with tabular data stored in the one 
or more tabular databases , wherein the constructing the one 
or more DAX queries comprises utilizing the relational data . 
[ 0026 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , further 
comprising performing , by a business logic engine , one or 
more procedural calculations , wherein the one or more 
procedural calculations can be called on - demand via the 
dynamic user interface of a client service application . 
[ 0027 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , further 
comprising performing , by a business logic engine , one or 
more procedural calculations , wherein the one or more 
procedural calculations can be called on - demand via the 
dynamic user interface of a client service application , 
wherein the procedural calculations comprise at least one of : 
write - backs , foreign currency conversions , allocations , 
intercompany matchings and / or eliminations , binary tuple 
calculations , copying data from one tuple to another , MDX 
and / or DAX to fact data , or custom user - defined calcula 
tions . 

[ 0028 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , further 
comprising obtaining one approval , via the dynamic user 
interface , from one or more authorized users to generate the 
requested analytical report . 
[ 0029 ] Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
wherein the tabular cube comprises fact data and relational 
data . 

( 0030 ) Some embodiments herein are related to a com 
puter - implemented method for dynamically generating an 
analytical report using one or more databases with applied 
structural characteristics and relational functionality , 
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wherein the one or more tabular databases comprise a 
Structured Query Language ( SQL ) Server Analysis Services 
( SSAS ) tabular model . 
[ 0031 ] The methods summarized above and set forth in 
further detail below may describe certain actions taken by a 
practitioner ; however , it should be understood that these 
steps can also include the instruction of those actions by 
another party . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0032 ] A better understanding of the methods and systems 
described herein will be appreciated upon reference to the 
following description in conjunction with the accompanying 
drawings , wherein : 
[ 0033 ] FIG . 1A is a block diagram illustrating features of 
one or more embodiments of a data analysis system ; 
[ 0034 ] FIG . 1B is a block diagram illustrating detailed 
features of one or more embodiments of a data analysis 
system ; 
[ 0035 ] FIG . 2 is a block diagram illustrating features of 
one or more embodiments of a data analysis method ; 
[ 0036 ] FIG . 3 is a block diagram illustrating features of 
one or more embodiments of a data analysis system ; 
[ 0037 ] FIG . 4 illustrates an embodiment of a user interface 
of a data analysis add - in comprising a report designer data 
slicer , wherein the data analysis add - in is configured for use 
in conjunction with a tabular data engine ; 
[ 0038 ] FIG . 5 illustrates an embodiment of a report 
designer user interface of one or more data analysis systems , 
methods , and devices ; 
[ 0039 ] FIG . 6 illustrates an example report generated by a 
data analysis system for a tabular data engine ; 
[ 0040 ] FIG . 7 illustrates an embodiment of a user interface 
listing one or more reporting services of a data analysis 
system ; 
[ 0041 ] FIG . 8 illustrates an embodiment of a user interface 
of a run report service call of a data analysis system ; 
[ 0042 ] FIG.9 illustrates an embodiment of a user interface 
of a modeling tool of a data analysis system ; 
[ 0043 ] FIG . 10 illustrates an embodiment of a user inter 
face showing administrative services of a data analysis 
system ; 
[ 0044 ] FIG . 11 illustrates an embodiment of a user inter 
face listing example SQL server application definition tables 
of a data analysis system ; 
[ 0045 ] FIG . 12 illustrates an embodiment of a user inter 
face listing example deployed applications to analysis ser 
vices tabular of a data analysis system , and 
[ 0046 ] FIG . 13 is a block diagram illustrating a computer 
hardware system configured to run software for implement 
ing one or more embodiments of data analysis systems , 
methods , and devices . 

in the description presented herein is not intended to be 
interpreted in any limited or restrictive manner simply 
because it is being used in conjunction with a detailed 
description of certain specific embodiments of the inven 
tions . In addition , embodiments of the inventions can com 
prise several novel features and no single feature is solely 
responsible for its desirable attributes or is essential to 
practicing the inventions herein described . 
[ 0048 ] Generally speaking , electronic databases and / or 
data structures can be tabular or relational by nature . In 
certain tabular databases , data may be organized by one or 
more rows and / or columns . Tabular data structures can 
provide certain advantages in terms of data extraction and / or 
management . For example , in some tabular data structures , 
extraction , management , and / or modification can be fast 
and / or efficient in terms of processing power . However , 
tabular databases may not provide sufficient information or 
data relating to relationships between certain data in the 
database . Certain relational databases include such relational 
data in their structure to provide additional insight regarding 
the relationships between data . However , purely relational 
databases can have certain disadvantages compared to tabu 
lar databases due to its complexity in design . For example , 
while analysis of data in a relational database may be more 
robust , its scalability , performance , and / or efficiency may be 
compromised as compared to tabular databases . 
[ 0049 ] As such , it can be advantageous to provide a 
database or data structure that can provide the performance , 
scalability , and / or efficiency of a tabular data structure 
while , at the same time , provide search and / or query capa 
bilities possible in a relational data structure . Accordingly , 
some embodiments of systems , devices , and methods 
described herein provide the foregoing by providing hierar 
chies to a tabular data structure . In particular , in some 
embodiments , the systems , devices , and methods described 
herein allow a tabular database to mimic databases , thereby 
maintaining the scalability and / or performance of tabular 
data structures while also providing the improved analytical 
capabilities of purely relational databases . Further , in some 
embodiments , the systems , devices , and methods described 
herein are configured to effectively dynamically transform a 
data in a tabular database into a relational database to allow 
analytical queries based on relationships of the data in the 
tabular database , thereby adding structure to otherwise 
unstructured data . 
[ 0050 ] In some embodiments , the systems , methods , and 
devices disclosed herein are configured to utilize two 
dimensional tabular data structures to effectively store three 
dimensional data without the use of stacked tabular data 
structures . In some embodiments , secondary data related to 
certain primary data elements , such as relationships between 
or among data , are stored in the same two - dimensional 
tabular data structure that stores the primary data as opposed 
to creating a wholly three - dimensional data structure for 
storing the related secondary data that is associated with the 
primary data elements . One advantage of storing secondary 
data along side or within the same two - dimensional tabular 
data sheet as the primary data can be the simplicity of the 
data structure . In certain situations , the processing of sec 
ondary data stored in a three - dimensional data structure can 
be process intensive and cumbersome . Additionally , three 
dimensional data structures can require special processing 
systems and / or software that may not be widely available to 
various users . However , two - dimensional tabular data pro 

DETAILED DESCRIPTION 

[ 0047 ] Although several embodiments , examples , and 
illustrations are disclosed below , it will be understood by 
those of ordinary skill in the art that the inventions described 
herein extend beyond the specifically disclosed embodi 
ments , examples , and illustrations and includes other uses of 
the inventions and obvious modifications and equivalents 
thereof . Embodiments of the inventions are described with 
reference to the accompanying figures , wherein like numer 
als refer to like elements throughout . The terminology used 
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cessing systems are widely available to users . Accordingly , 
some systems , methods , and devices disclosed herein for 
enabling widely available two - dimensional tabular data pro 
cessing systems to store secondary data within the same two 
dimensional tabular data structure as primary data or along 
side primary data in the same two - dimensional tabular data 
structure can allow more users to be able to process sec 
ondary data that is related to primary data without the need 
for a three - dimensional data processing system . By utilizing 
a two - dimension tabular data structure , users can save time 
and money by avoiding the complexities and costs associ 
ated with operating relational database or other three - dimen 
sional data structures . In some embodiments , the systems 
disclosed herein allow for the same or substantially similar 
ability to query the specialized two - dimensional tabular data 
structures configured to store data as if stored in a three 
dimensional database by utilizing one or more data analysis 
expression ( DAX ) queries to dynamically generate one or 
more reports , which can subsequently be displayed in a 
tabular data engine system . As such , in some embodiments , 
some or all analytical functions and queries that are gener 
ally available in online analytical processing ( OLAP ) and / or 
other relational database systems can be provided in a 
tabular environment , for example , through dynamically gen 
erating and / or combining DAX queries to mimic such 
functionalities . 
[ 0051 ] As such , some embodiments described herein 
relate to data warehouses ( DW or DWH ) , data stores , data 
sets , and enterprise data warehouses ( EDW ) , tabular model 
databases , and / or other forms of data systems ( collectively 
" data storage and reporting systems ” ) . As used herein , data 
storage and reporting systems may comprise a system used 
for reporting , data analysis , and providing business intelli 
gence services . In some embodiments , data storage and 
reporting systems may serve as central repositories of inte 
grated data from one or more disparate sources . In some 
embodiments , data storage and reporting systems store 
current and historical data within a single database or 
multiple databases that may be used for creating analytical 
reports for users . 
[ 0052 ] In some embodiments , the systems , devices , and 
methods herein are related to generating a report based on 
fact data and relational information from a two - dimensional 
( 2D ) tabular database . In some embodiments , the systems , 
devices , and methods herein are configured to analyze and 
transform a 2D tabular data structure for creating additional 
2D tabular data structures that identify the relational infor 
mation extracted from the original 2D tabular data structure . 
In some embodiments , the systems , devices , and methods 
are configured to utilize DAX queries to analyze the plu 
rality of dynamically or otherwise generated outputted 2D 
tabular data structures extracted from the original inputted 
2D data structure to create reports . In some embodiments , 
the system is configured to respond to new user input into 
the original 2D tabular data structure ( e.g. provide updated 
data ) by analyzing and transforming the 2D tabular data 
structure in order to generate one or more updated output 2D 
tabular database structures . In some embodiments , an input 
ted data structure refers to raw data or other data inputted 
into the system ( e.g. via data stores , manual input , APIs , 
etc. ) , while an outputted data structure refers to a trans 
formed , generated and / or extracted data structure that has 
been altered by the systems , methods , and devices herein . In 
some embodiments , the system is configured to apply DAX 

queries to query a plurality of tabular data structures , 
wherein the plurality of tabular data structures comprise 
relational information generated by analyzing , transforming , 
and / or extracting relational information from an original 
inputted 2D tabular data set . In some embodiments , the 
systems , devices , and methods herein may mimic the func 
tionality of Multidimensional Expressions ( MDX ) without 
utilization of MDX . In some embodiments , the systems , 
devices , and methods herein may mimic the functionality of 
MDX using Data Analysis Expressions ( DAX ) . For 
example , because of the unique transformation and structure 
of 2D tabular data described herein , the systems , devices , 
and methods described herein may allow for multi - dimen 
sional analysis including , e.g. , named sets , calculated mem 
bers , Parent - Child relationships , Many to Many , attribute 
relationships , and key vs. Name , among others using DAX 
queries . 
[ 0053 ] In some embodiments , the data stored in data 
storage and reporting systems may manually and / or auto 
matically uploaded from operational systems , employees , 
administrators , or other users . In some embodiments , the 
data may pass through an operational data store and may 
require data cleansing , pre - processing , processing and / or 
normalization for additional operations to ensure data qual 
ity before it is used in the data storage and reporting systems . 
Additionally , some embodiments herein relate to enhancing , 
augmenting , and / or improving the usability and effective 
ness of data analysis and reporting by adding structure to 
data within data storage and reporting systems . 
[ 0054 ] Generally , levels of " structure ” can exist within 
data , ranging from unstructured raw data logs to analysis 
specific data tables , which may be highly structured and 
designed to inform specific and currently relevant informa 
tion needs . With the advance of unstructured database tech 
nologies , unstructured data has become easier to store and 
process . Some applications may not require data modelling , 
and data can be collected and stored from various sources 
and at large scale without knowledge of its significance or 
value . However , many applications can benefit from some 
form of structured data , as completely unstructured data 
analysis may require a potentially complex data preparation 
process requiring advanced skill sets and relatively large 
amount of time . 
[ 0055 ] As a non - limiting example , many businesses col 
lect and handle a vast amount of data and require structure 
in order to achieve an acceptable efficiency in analyzing the 
data and structuring operational responses to the information 
assembled within the data . For example , structure such as 
key performance indicators , standardized user / business / 
product metrics and even generic consumer behavior data 
stores may be essential to aiding a business to internally and 
externally communicate and attain business targets . Simi 
larly , structured data facilities the establishment of common 
operational characterizations of data , which may be essential 
for organizations . 
[ 0056 ] More generally , adding structure to data may pro 
vide a systematic method of collecting information about a 
specific business phenomena or areas . As data is structured , 
the volume and variety of the data may decrease , along with 
the time needed to prepare , analyze , and report the data . As 
such , structured data may have certain advantages over raw , 
unstructured data , including its ability to provide meaningful 
insight to users who wish to draw inferences and conclu 
sions from the data . Thus , there are benefits of both unstruc 
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tured and structured data and some embodiments described 
herein may be designed to procure the efficiency and data 
analysis benefits of structured data while maintaining the 
speed , low processing power , and / or flexibility of unstruc 
tured data . 
[ 0057 ] As used herein , a data dimension may comprise a 
structure for categorizing facts and measures in a data set . In 
some embodiments , a dimension may provide a lens or 
category for focusing on specific data of a data store or 
warehouse . In some embodiments , adding dimensions to a 
data store may enable users to answer questions ( e.g. busi 
ness questions ) about the data set . In some embodiments , 
example dimensions may comprise , e.g. , people , products , 
services , places and times . In some embodiments , multiple 
dimensions can be utilized to further concentrate on specific 
desired data . For example , the systems , methods , and 
devices described herein may facilitate the addition of 
multiple dimensions to a tabular data set . For example , a 
user may able to create a report displaying sales of a specific 
product for a specific employee for a specific month of the 
year . In the above example , the specific product , employee , 
and month would each be a dimension . In some embodi 
ments , the systems , methods , and devices herein can be 
configured to examine data with multiple dimensions . In 
some embodiments , there are no limits on the number of 
dimensions through which a data set can be examined . In 
some embodiments , the systems , methods , and devices 
described herein may be configured to enable the addition of 
any type of dimensions , including , e.g. , conformed dimen 
sions , junk dimension , degenerate dimensions , and role 
playing dimensions , among others . 
[ 0058 ] In some embodiments , dimensions may provide 
structured labeling information to otherwise unordered 
numeric measures in a data store . In some embodiments , a 
dimension is a data set composed of individual , non - over 
lapping data elements . In some embodiments , the primary 
functions of dimensions may be to provide filtering , group 
ing and labelling of data . 
[ 0059 ] In some embodiments , dimensions in a data ware 
house may organized into one or more hierarchies . Hierar 
chical data may be defined as a set of data items that are 
related to each other by hierarchical relationships . Examples 
of the hierarchical data that is commonly stored in databases 
include , e.g. , organizational structures , file systems , a set of 
tasks in a project , taxonomies , and / or links between web 
pages , among others . 
[ 0060 ] Hierarchical relationships may exist where one 
item of data is the parent of another item . For example , the 
data of a sale may be used as a dimension for a data store , 
wherein the sale date can be grouped or organized into 
multiple hierarchies , such as the week , month , year , decade , 
etc. into which the sale date falls . Another example of a data 
hierarchy that may be utilized by the systems , methods , and 
devices described herein could be a personnel hierarchy 
comprising employee names , departments , companies , etc. 
In some embodiments , a data hierarchy comprises another 
form of structure that may , for example , provide a methodi 
cal organization of data into incremental components 
[ 0061 ] Certain embodiments described herein relate to 
data analysis systems , methods , and devices that comprise 
one or more processes and / or methodologies to add structure 
around a tabular database . By doing so , certain data analysis 
systems , methods , and devices can provide similar analytical 
functionalities as structured databases on one hand , as well 

as similar scalability and / or performance capabilities as 
tabular databases . As a non - limiting example , in some 
embodiments , an add - in to a tabular data engine , such as 
Microsoft Excel , Google sheets , OpenOffice Calc , LibreOf 
fice Calc , LibreOffice , Numbers , Visicalc , or the like can be 
provided , through which a user can be allowed to input one 
or more dimensions and / or variables as desired for gener 
ating an analytical report . Based on such input , in certain 
embodiments , the system can be configured to build one or 
more data analysis expression ( DAX ) queries to dynami 
cally generate a report , which can subsequently be displayed 
in the tabular data engine . Certain embodiments herein 
relate to systems , methods , and devices for enhancing finan 
cial intelligence of enterprises and business by providing 
data analysis and reporting functionality including , e.g. 
financial reporting , budgeting , consolidation , and income 
statement / balance sheet / cash flow statement , among others . 
In some embodiments , the systems , devices , and methods 
described herein comprise a highly configurable , user 
friendly solution ; enabling more efficient data analysis and 
reporting , improved responsiveness and control of cash flow , 
management reporting and regulatory compliance . Some 
embodiments are configured to function with multi - com 
pany , multi - currency and multi - period data sets . Some 
embodiments provide accurate information with consistent 
availability in real - time , enabling smarter , better informed 
business decisions . 
[ 0062 ] Generally , tabular data may be considered a fun 
damental unit of data organization . Within a tabular data 
base , data may be organized by row , such that each row 
corresponds to a unique identifier such as , e.g. , the time , 
place , or the user for which the data was collected . As 
described herein , storing data in a tabular format may 
provide many benefits including ease of data extraction 
based on the specific row organization . However , a tabular 
data set may be severely limited in its capability to effi 
ciently relay information about relationships between mea 
sures in the data set . In particular , for example , answering 
relational questions about the data in a tabular data set may 
require that the entire data set be available ( e.g. read into a 
computer memory ) before a responsive subset of the data 
can be obtained . 
[ 0063 ] A relational model of data may be superior in some 
aspects to a purely tabular model . In some embodiments , 
relational models provide a basis for high level data lan 
guages which may yield maximal independence between 
programs on the one hand and machine representation and 
organization of data on the other . Thus , one of the advan 
tages of a relational data model is replace a traditional data 
table with a query language that allows one to pose questions 
and receive answers about a data store and the relationships 
between data . 
[ 0064 ] However , there may also be drawbacks to a purely 
relational database . Relational databases may be expensive 
and require sophisticated software and / or database admin 
istrators to set up and maintain . Furthermore , advances in 
the size and complexity of storable information may cause 
additional drawbacks , such as requiring more processing 
power and / or time . As described above , relational databases 
may be designed to organize data by common characteristics 
in order to easily extract related information . However , 
complex data such as , for example , images , videos , designs , 
and other multimedia formats are not easily categorized or 
grouped relationally . 
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[ 0065 ] Generally speaking , certain data analysis services 
can use cube technology and / or other relational data struc 
tures to provide structured data analyses and results . How 
ever , one downside to such data analysis services can arise 
from limitations as to performance and / or scalability . For 
example , for big data , performance and / or scalability of data 
analysis services based solely on relational data structures 
may be limiting and / or render the services inoperable . In 
contrast , tabular data engines and / or structures can be an 
advantageous alternative by providing enhanced scalability 
and performance , for example for big data analyses . At the 
same time , however , one shortcoming of tabular data 
engines and / or structures can arise from the lack of struc 
tural aspect that can be necessary and / or useful for structure 
data analyses , for example in financial applications . 
[ 0066 ] Thus , both purely tabular and purely relational 
databases have significant drawbacks as well as distinct 
advantages . In order to address such concerns , certain 
embodiments described herein relating to data analysis 
systems , methods , and devices can comprise one or more 
processes and / or methodologies to add structure around a 
tabular database . By doing so , certain data analysis systems , 
methods , and devices can provide similar , substantially 
similar , or at least some analytical functionalities as struc 
tured databases on one hand , as well as similar , substantially 
similar , or at least some scalability and / or performance 
capabilities arising from tabular databases . As a non - limiting 
example , in some embodiments , an add - in to a tabular data 
engine , such as Microsoft Excel or other tabular data engines 
mentioned herein , can be provided as part of the system , 
through which a user can be allowed to input one or more 
dimensions and / or variables as desired for generating an 
analytical report . Based on such input , the system can be 
caused to build one or more data analysis expression ( DAX ) 
queries to dynamically generate a report , which can subse 
quently be displayed in the tabular data engine . As such , in 
certain embodiments , some or all analytical functions and 
queries that are generally available in online analytical 
processing ( OLAP ) and / or other relational databases can be 
provided in a tabular environment , for example through 
dynamically generating and / or combining DAX queries to 
mimic such functionalities . 
[ 0067 ] Generally speaking , DAX can be the native for 
mula and query language for various data analytics pro 
grams , including , e.g. , Microsoft PowerPivot , Power BI 
Desktop and SQL Server Analysis Services ( SSAS ) . DAX 
includes functions designed to work with relational data and 
perform dynamic data aggregation for the purpose of per 
forming data processing . Furthermore , DAX provides a 
specialized syntax for querying tabular models and allows 
users to define custom calculations in calculated columns 
and measures . In some embodiments , DAX provides a 
variety of data analysis functions that can be utilized to , e.g. 
perform calculations using dates and times , or create con 
ditional values , filter data , return a table as a result of a 
query , rather than a single value , and / or provide time intel 
ligence , which allows creation of calculations using mean 
ingful ranges of dates . 
[ 0068 ] By providing multi - dimensional query functional 
ity to a tabular data structure , some embodiments can 
comprise substantially improved scalability and / or perfor 
mance over OLAP or other analytical processes and / or 
services performed on a purely relational database . In other 
words , certain embodiments can be able to produce larger 

reports faster compared to analytical systems that operate on 
a purely relational database . For example , for certain ana 
lytical processes , some embodiments described herein can 
outperform systems running on a purely relational database , 
in terms of processing time and / or power , by about 10 % , 
about 20 % , about 30 % , about 40 % , about 50 % , about 60 % , 
about 70 % , about 80 % , about 90 % , about 100 % , about 
200 % , about 300 % , about 400 % , about 500 % , about 600 % , 
about 700 % , about 800 % , about 900 % , about 1000 % , about 
1500 % , about 2000 % , and / or within a range defined by two 
of the aforementioned values . 
[ 0069 ] Further , some embodiments can allow processing 
of certain analytical processes that could not have been 
processed by a data analysis system operating in a purely 
relational database framework . For example , a data analysis 
system operating on a purely relational database may not be 
able to perform a particular analytical process due to the size 
and / or complexity of the analysis , for example such as the 
size of the data returned arising from expansion capabilities 
and / or multi - dimensionality . In contrast , certain embodi 
ments described herein that comprise tabular capability are 
able to handle the increased size of data , for example arising 
from expansion capabilities , thereby allowing for substan 
tially faster processing time and power . As such , certain 
embodiments can comprise substantially improved reporting 
results and speed compared to data analysis services oper 
ating in a purely relational data framework . 
[ 0070 ] One technical difficulty in providing such struc 
tural aspects to tabular data can result from the fact that 
tabular databases are generally known not to be compatible 
with applications that have structured data . As such , certain 
embodiments described herein can require structure and / or 
modifications that allow delivery of certain types of features 
typically built into applications for structured data . For 
example , in some embodiments , the system can comprise a 
structure that allows certain features built into multidimen 
sional expressions ( MDX ) to be modified for tabular appli 
cations , such as Microsoft Excel , by utilizing data analysis 
expression ( DAX ) queries . In addition , the same or similar 
expansion capability that can be easily provided in MDX , 
which is generally not available in DAX , can be created or 
mimicked in some embodiments to deliver similar or ana 
lytical features in tabular format and gain performance 
automatically through the tabular nature . More specifically , 
MDX can include hierarchies in the language , which can 
make generating reports that do expansions simpler . DAX , 
in contrast , generally does not have the ability to use 
hierarchies in the language . Thus , in some embodiments , a 
system can be configured to build DAX queries behind the 
scenes to deliver similar expansion capabilities but without 
using language that comprises the ability to use data hier 
archies . As such , in some embodiments , the system can 
provide additional capability to handle structured reporting 
needs and / or features that users would be able to see in 
OLAP , which are not automatically built into DAX , as well 
as increased performance arising from the tabular aspect . 
Some embodiments herein comprise a multi - dimensional 
tabular database , with the ability to handle a plurality of data 
dimensions . In some embodiments , the tabular database 
comprises 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 
17 , 18 , 19 , 20 , 25 , 30 , 35 , 40 , 45 , 50 , 60 , 70 , 80 , 90 , 100 , 200 , 
300 , 400 , 500 , 600 , 700 , 800 , 900 , 1000 , 2000 , 3000 , 4000 , 
5000 , or 10,000 dimensions , or any value between the 
aforementioned values . 
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[ 0071 ] In certain embodiments , a user can be allowed to 
generate structured reports by utilizing an add - in to Micro 
soft Excel that can build DAX queries behind the scenes to 
generate reports and provide similar features as those pre 
viously existing in MDX . In some embodiments , instead of 
being an add - in to Microsoft Excel , the system can comprise 
a user interface in the form of an add - in for any other tabular 
database engine , such as those described herein . In other 
embodiments , instead of being an add - in , the system itself 
can comprise a tabular database . Further , in some embodi 
ments , the system can be used to provide web - based report 
ing , mobile - based reporting , Excel - based reporting , and / or 
any other interface or environment . In certain embodiments , 
the results of a report generated can be provided to a 
machine , such as a machine - learning model , and / or a user 
computing system . In some embodiments , the system can be 
configured to dynamically generate report ( s ) for and / or be 
configured to perform analyses for one or more visualization 
tools , charts , and / or dashboards , such as Microsoft BI , 
Tableau , or the like . In certain embodiments , the system can 
be configured to dynamically generate report ( s ) for and / or 
be configured to perform analyses for one or more compo 
nents of Microsoft Office , Office 365 , and / or the like . 
[ 0072 ] In some embodiments , the systems , devices , and 
methods described herein may comprise one or more inde 
pendent service portals for dynamically generating a data 
analysis report based on a modified tabular database com 
prising structural features . For example , the systems , 
devices , and methods described herein may comprise a 
client service portal / platform ( e.g. Excel add - in , dynamic 
application user interface ) for requesting and authoring 
reports , inputting requested analysis , and structuring the 
request output . The systems , devices , and methods described 
herein may also comprise an administrative service interface 
for administering a reporting application of the system . 
[ 0073 ] In some embodiments , the one or more service 
portals / interfaces may function independently . For example , 
the system may comprise an end - user request interface for 
requesting and structuring a report and a separate adminis 
trator interface for interfacing with , e.g. , an SSAS tabular 
database and / or a Structured Query Language ( SQL ) Server 
Star Schema . 
[ 0074 ] In some embodiments , an SQL Server comprises a 
database management system server for storing and retriev 
ing data requested by various modules and / or applications of 
the systems , methods , and devices described herein . 
[ 0075 ] In some embodiments , the systems , methods , and 
devices described herein comprise an administrative flow 
and a reporting flow . In some embodiments , the reporting 
flow comprises a client service application comprising a 
dynamic user interface for requesting an analytical data 
report . In some embodiments , the client service application 
comprises a tabular data engine , such as , for example , 
Microsoft Excel . In some embodiments , the client service 
application comprises an Excel add - in configured to provide 
a user interface for designing and requesting an analytical 
data report . In some embodiments , the client service appli 
cation comprises a report designer for designing and storing 
analytical data report requests . In some embodiments , the 
report designer may allow a user to dynamically set up the 
structure of a report / template , such as rows , columns , slic 
ers , filters , properties , or the like . In some embodiments , the 
report designer may also allow input of one or more dimen 
sions and / or hierarchies to be included in the analytical data 

report . In some embodiments , the client service application 
can be configured to launch the report designer . In some 
embodiments , the report designer comprises a web service 
that is connected to the client service application . 
[ 0076 ] In some embodiments , the client service applica 
tion comprises a report designer , wherein the client service 
application and report designer are configured to access one 
or more data applications for which a report can be gener 
ated . In some embodiments , a user may select one or more 
applications for which a report request can be generated . In 
some embodiments , the user may define various report 
properties and / or parameters that can be saved within the 
system . In some embodiments , the user may request a report 
using a new and / or saved report request . In some embodi 
ments , the report request is transmitted to a reporting ser 
vice , as described herein , which collaborates with a report 
generator to generate the requested report . The reporting 
generator functions by dynamically constructing DAX que 
ries to query a SSAS Tabular database and / or star schema 
comprising tabular data that has been transformed , as 
described herein , to comprise structure ( e.g. dimensions , 
hierarchies , etc. ) . In some embodiments , the reporting ser 
vice transmits the completed report to the client service 
application , which can render and display the report via , e.g. 
Microsoft Excel . 
[ 0077 ] In some embodiments , a designed report can be 
saved by a user and / or automatically stored in a server 
and / or user access point . In some embodiments , an analyti 
cal report and / or report template can be stored and refreshed 
via the client service application and / or report designer . 
Refreshing the analytical report may update the elements 
therein if , for example , the underlying data for which the 
report is being generated has been altered . 
[ 0078 ] In some embodiments , a designed report is sent to 
a reporting service . In some embodiments , the reporting 
service enables communication between the client service 
application / report designer and the other systems described 
herein ( e.g. report generator , administrative service , DAX 
query builder , etc. ) . In some embodiments , the reporting 
service communicates the elements of a report request 
( including , e.g. report parameters , format , data structure , 
etc. ) to the report generator and / or a DAX query builder , 
which may construct one or more DAX queries for querying 
the underlying databases to generate the requested report . 
[ 0079 ] In some embodiments , the client service applica 
tion ( e.g. tabular data engine , Excel add - in , report designer , 
etc. ) may comprise one or more of at least the following 
functions . 

AddUserToSharedFile 
[ 0080 ] In some embodiments , the client service applica 
tion comprises a report library comprising stored report 
templates and / or completed reports . In some embodiments , 
the client service application may comprise a report library 
service call operation that may be used by the client service 
application ( e.g. Excel add - in ) that allows a user to share a 
personal Excel report / template with other users in the appli 
cation . In some embodiments , the client service application 
may also comprise functionality to set permissions for 
viewing , refreshing , and / or editing a report , such that only 
certain users can access these functionalities . In some 
embodiments , the client service application may be config 
ured to allow synchronous , real time viewing , editing , 
and / or refreshing of analytical reports and / or report tem 
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plates . In some embodiments , the client service application 
may also be configured to provide asynchronous viewing , 
editing , and / or refreshing of analytical reports and / or report 
templates . 

columns for each hierarchy defined for each dimension in 
one or more specified data stores ( i.e. Applications ) . 

GetApplication List 
[ 0087 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation that may be 
used by the client service application ( e.g. Excel add - in ) to 
retrieve a complete list of data stores ( i.e. Applications ) that 
the current logged in user has access to based on the user's 
security settings . 

GetBusiness RuleDimFilters 

CheckJob Activity 
[ 0081 ] In some embodiments , the client service applica 
tion may comprise a job monitoring service call operation 
used by the client service application ( e.g. Excel add - in ) to 
report on the status of a specific job submitted to a Business 
Logic / Calculation engine for example . In some embodi 
ments , the Business Logic / Calculation engine can be used 
by the system for procedural calculations in a library . For 
example , such procedural calculations can include , but not 
limited to , write - back ( s ) to the system ( such as for budgeting 
and / or forecasting ) , foreign currency conversion , alloca 
tions , intercompany matching and / or eliminations , binary 
tuple calculations ( such as addition , subtraction , multiplica 
tion , division ) , copying data from one tuple to another , MDX 
and / or DAX to fact data , and / or other custom calculations 
( for example per customer requirements ) . 

[ 0088 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( for example , Excel 
add - in ) when running a calculation in the Business Logic / 
Calculation engine or Business Rule of a data manager for 
example . In some embodiments , this service call returns a 
list of dimension filters that a user may be required to select 
to run the selected calculation or Business Rule . 

Delete FileFromLibrary GetBusiness RuleList 
[ 0082 ] In some embodiments , the client service applica 
tion may comprise a report library service call operation 
used by the client service application ( e.g. Excel add - in ) that 
allows a user to remove an Excel report / template from a list 
of public or personal reports for example . This function may 
enable reports to be deleted for privacy and / security pur 
poses . In some embodiments , this function may protect 
personal / business data , maintain secrecy of sensitive data / 
information , and / or prevent authorized recipients from for 
warding confidential information to unauthorized third par 
ties . 

[ 0089 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( for example , Excel 
add - in ) to retrieve a complete list of calculations or Business 
Rules that the current logged in user has access to based on 
the user's security settings . 

GetBusiness RuleStepParameters 
[ 0090 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve the parameters defined for a specific calculation 
and / or Business Rule step when running a rule from a data 
manager for example . 

Execute Query 
[ 0083 ] In some embodiments , the client service applica 
tion may comprise a DAX / SQL service call operation that 
runs from a Visual Basic for applications ( VBA ) macro in 
Excel for example to invoke custom queries defined in the 
client service application and return the results to the macro 
operation for rendering to the end user in Excel or other 
tabular data engine . 

GetBusiness RuleSteps 
[ 0091 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve the steps defined for a specific calculation and / or 
Business Rule when running a rule from the Data Manager . ExtractData 

GetDimensionHierarchyList 
[ 0084 ] In some embodiments , the client service applica 
tion comprises a data manager service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to dynamically generate a DAX query based on a user's 
input in the data manager and render the results of the 
Extract Query in Excel or other tabular data engine . 

[ 0092 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve the hierarchies defined for a specific defined 
dimension in one or more data stores . 

GetDimensionHierarchy Members 

GetAllDimensionHierarchyColumns 
[ 0085 ] In some embodiments , the client service applica 
tion comprises various metadata service calls operations for 
retrieving and displaying information regarding metadata 
for a specific one or more data stores ( i.e. Application ) . 
[ 0086 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation that may be 
used by the client service application ( e.g. Excel add - in ) to 
retrieve and display a complete list of attribute hierarchy 

[ 0093 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve the members that are defined for a specific 
hierarchy in a specific defined dimension in one or more data 
stores . 



US 2020/0125585 A1 Apr. 23 , 2020 
10 

GetDimensionList GetUserCV 

[ 0094 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of dimensions defined for a specific one or 
more data stores ( i.e. Applications ) . 

[ 0102 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) to 
retrieve the last current view settings for the logged in user 
for the specified data store ( i.e. Application ) . 
GetUsers GetDimension Members 

[ 0095 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a complete list of members defined for a specific 
dimension in one or more data stores ( i.e. Applications ) 
regardless of the hierarchy of each member . 

[ 0103 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) to 
retrieve a list of users that have been granted access to the 
specified data store ( i.e. Application ) . 

GetVariableList 

GetDimension Properties 

[ 0096 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of properties defined for a specific dimen 
sion in one or more data stores ( i.e. Applications ) . 

[ 0104 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) to 
retrieve a list of user - defined variables defined for a specified 
data store ( i.e. Application ) and Model that can be used in 
reports or for business rules . 

GetFileFromLibrary 
[ 0097 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to ext a report / template from the report library and open 
it in the client service application ( e.g. Excel ) . 

GetWebServiceVersion 
[ 0105 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) that can 
be called during the login process to retrieve the reporting 
service version . In some embodiments , other information 
may be returned from the call , such as the user's Display 
name and / or whether current logged in user is a System 
Administrator , among others . GetFeLibrary 
LogonUserAccess 

[ 0098 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of reports / templates from the report library 
to which the logged in user has access . 

[ 0106 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) that can 
be called during the login process to retrieves the actions 
permitted by the user within the client service application 
( e.g. Excel add - in ) based on their security role settings 
defined . In some embodiments , client service application 
actions can include a report editor , save files to public shared 
library , send data , load data , run rule and / or clear data . 

GetFileSharedUsers 

[ 0099 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of users that have shared access for one or 
more reports / templates . 

RemoveUserFromSharedFile 

GetModelList 

[ 0107 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
that allows a user to remove another user from the shared list 
on a personal Excel report / template in the application 
repository 

[ 0100 ] In some embodiments , the client service applica 
tion comprises a metadata service call operation call that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of models defined for a specific one or more 
data stores ( i.e. Applications ) that the logged in user has 
been given access to based on their security settings . 

GetSharedFiles 

RuleActivityMonitor 
[ 0108 ] In some embodiments , the client service applica 
tion comprises a job monitoring service call operation that 
can be used by the client service application ( e.g. Excel 
add - in ) to report on the status of jobs submitted to the 
Business Rule engine . In some embodiments , the Business 
rule engine comprises , for example , a Windows service used 
for functions including , for example , Send Data , Data Man 
ager Load , Data Manager Clear and / or Data Manager Busi 
ness Rules 

[ 0101 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to retrieve a list of reports / templates from the report library 
to which the logged in user has been given shared access . 
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RunReport 
[ 0109 ] In some embodiments , the client service applica 
tion comprises a reporting service call operation that can be 
used by the client service application ( e.g. Excel add - in ) that 
can be initiated , by , e.g. a Refresh Worksheet or Workbook 
action in the client service application . In some embodi 
ments , the report definition along with the user's current 
view selection are submitted to the reporting engine where 
a Dynamic DAX query / queries are executed , and the results 
are processed and returned to the add - in in an XML format , 
for example , and then rendered to the user in the client 
service application ( e.g. Excel via the add - in ) . In some 
embodiments , the RunReport function comprises the func 
tionality for initiating the dynamic generation of an analyti 
cal data report , as described herein . 

dimensions / hierarchies in a model , and / or set up security 
roles , among others . In some embodiments , the admin 
service comprises a dynamic user interface to facilitate the 
above functions . In some embodiments , the admin service 
may communicate application and model information to the 
client service application , for example , via the reporting 
service or other feature . In some embodiments , the admin 
service can be configured to set up and deploy an applica 
tion , and comprise various functionalities for managing , 
editing , and deploying the application and / or model . In some 
embodiments , the admin service comprises at least the 
following functionalities : 
CancelCheckout 

SaveFileto Library 

[ 0115 ] In some embodiments , the admin service may 
comprise a Checkout function that locks a system object 
( e.g. dimension , list , business rule , security role , etc. ) for 
some or all users , except the user who has checked out the 
object , so it can be edited . In some embodiments , Cancel 
Checkout discards all changes to the object since the last 
check out and unlocks the object to make it available for 
Checkout again . 

[ 0110 ] In some embodiments , the client service applica 
tion comprises a report library service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
to save a Report Definition / Input template to the Report 
Library on the user access point or on , for example , a main 
server system . In some embodiments , the repository is 
stored in a SQL table in an image data type field . In some 
embodiments , each data store ( i.e. Application ) has a sepa 
rate repository 

Checkin 

[ 0116 ] In some embodiments , the admin service may 
comprise a CheckIn function to save any changes to the 
system object ( e.g. dimension , list , business rule , security 
role , etc. ) and unlocks the object as well . SaveUserCV 
Checkout [ 0111 ] In some embodiments , the client service applica 

tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in ) to save 
the current view settings for the logged in user for the 
specified data store ( i.e. Application ) . In some embodiments , 
these setting can be retrieved when switching between 
applications or when first logging into the Application . 

[ 0117 ] In some embodiments , the admin service may 
comprise a Checkout function to lock a system object ( e.g. 
dimension , list , business rule , security role , etc. ) so it can be 
edited by a single user or multiple users . 
Convert2Tabular 

[ 0118 ] In some embodiments , the admin service may 
comprise a function for converting an existing system 
Online Analytical Processing ( OLAP ) application to the new 
system structured tabular application format . In some 
embodiments , the conversion includes , for example , all 
dimension members , hierarchies , models , security roles and / 
or fact data . 

Create Application 
[ 0119 ] In some embodiments , the admin service may 
comprise a function for creating a new , empty Application . 
CreateBusiness Rule 

SubmitRequest 
[ 0112 ] In some embodiments , the client service applica 
tion comprises a service call operation call that can be used 
by the client service application ( e.g. Excel add - in perform 
ing Data Manager functions to Clear Data , Load Data or Run 
a Business Rule in a specific Application / Model . In some 
embodiments , this service may also be called by the Send 
Data operation from an Input template via the client service 
application ( e.g. Excel add - in ribbon ) . In some embodi 
ments , some or all submit requests are logged by the 
Reporting Service and queued to be processed by the 
Business Rule engine . 
[ 0113 ] In some embodiments , the client service applica 
tion comprises at least the above functionalities that can be 
initiated by a user . In some embodiments , the central com 
ponent and functionality of the client service application 
may comprise the RunReport function for transmitting a 
report request to the reporting service and / or the report 
generator , as described herein . 
[ 0114 ] In some embodiments , another process flow of the 
system may comprise an administrative ( admin ) service 
configured to model data ( i.e. store and structure data for 
report generation . In some embodiments , the admin service 
may comprise a web service . In some embodiments , the 
admin service may function to create Applications ( e.g. data 
stores ) , create new models within an Application , create new 

[ 0120 ] In some embodiments , the admin service may 
comprise a function for creating a new business rule . 
CreateBusiness RuleStep 
[ 0121 ] In some embodiments , the admin service may 
comprise a function for creating a new step within a business 
rule . 

CreateDimension 

[ 0122 ] In some embodiments , the admin service may 
comprise a function for creating a new , empty dimension 
with a " None ” member added . 
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CreateDynamic Member Delete Dimension 

[ 0123 ] In some embodiments , the admin service may 
comprise a function for creating a new , empty dynamic 
member . In some embodiments , a dynamic member com 
prises a member that has a DAX calculation statement 
attached to it and calculates at runtime in reporting . 

[ 0132 ] In some embodiments , the admin service may 
comprise a function for deleting a selected dimension of a 
model . 

Delete Dynamic Member 
[ 0133 ] In some embodiments , the admin service may 
comprise a function for deleting a selected dynamic mem 
ber . 

Create List 

Delete List 
[ 0124 ] In some embodiments , the admin service may 
comprise a function for creating a new , empty List . In some 
embodiments , a list comprises a system - represented SQL 
table that allows for various customizations during deploy 
ment . Lists can be used in several ways in some embodi 
ments . For example , lists can be used as part of an extract , 
transform , load ( ETL ) process to manage the SQL query 
from source systems , for mapping of metadata from source 
systems to the system , and for book publishing , among 
others . 

[ 0134 ] In some embodiments , the admin service may 
comprise a function for deleting a selected list . 
Delete Model 

[ 0135 ] In some embodiments , the admin service may 
comprise a function for deleting a selected model . 
DeleteSecurityRole 

Create Model 
[ 0136 ] In some embodiments , the admin service may 
comprise a function for deleting a selected security role . [ 0125 ] In some embodiments , the admin service may 

comprise a function for creating a new , empty data model . 
Delete Variable 

CreateSecurityRole [ 0137 ] In some embodiments , the admin service may 
comprise a function for deleting a selected variable . [ 0126 ] In some embodiments , the admin service may 

comprise a function for creating a new , empty security role . Deploy Application 
Create Variable 

[ 0127 ] In some embodiments , the admin service may 
comprise a function for creating a new , empty variable . In 
some embodiments , variables are used to ease ongoing 
maintenance of the system by administrators or other users . 
For example , CreateVariable can be used for setting mem 
bers for things like current month and drill - through , among 
others . 

[ 0138 ] In some embodiments , the admin service may 
comprise a function for storing , implementing and / or 
deploying all checked in changes to an object . In some 
embodiments , deploying an application may make the appli 
cation available to end users for report requests and genera 
tion . In some embodiments , this process builds the Struc 
tured Query Language ( SQL ) Server Analysis Services 
( SSAS ) tabular database based on any changes made , and 
defines security in the Analysis Services tabular database . 

Delete Application 

[ 0128 ] In some embodiments , the admin service may 
comprise a function for deleting a selected Application . In 
some embodiments , any Delete method listed here and 
below may require the object ( e.g. application , model , list , 
etc. ) to be checked - out before a Delete can be performed . 

Deploy Business Rule 
[ 0139 ] In some embodiments , the admin service may 
comprise a function for storing , implementing and / or 
deploying a business rule . In some embodiments , a business 
rule can be deployed without needing to deploy to full 
application . 

Delete Business Rule 

[ 0129 ] In some embodiments , the admin service may 
comprise a function for deleting a selected business rule . 

DeployRoles 
[ 0140 ] In some embodiments , the admin service may 
comprise a function for storing , implementing and / or 
deploying a security role . In some embodiments , a security 
role can be deployed without needing to deploy to full 
application Delete BusinessRuleParameters 

GetAllDimensionHierarchyColumns [ 0130 ] In some embodiments , the admin service may 
comprise a function for deleting a selected business rule 
parameter . 

Delete Business RuleSteps 

[ 0141 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying some or 
all dimension hierarchy information to use in a dimension 
tree view . In some embodiments , the dimensional tree view 
may comprise a visual or graphical representation of a 
dimensional tree . In some embodiments , the dimension tree 
view defines the dimensions and / or hierarchies ( i.e. struc 

[ 0131 ] In some embodiments , the admin service may 
comprise a function for deleting a selected business rule 
step . 
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ture ) available in the application . In some embodiments , 
some applications may be configured to include more than 
one dimension tree . 

GetDimension Properties 
[ 0153 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
properties for each member within a dimension . GetApplication List 

[ 0142 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a com 
plete list and / or sub list of applications . 

GetDynamic Member List 
[ 0154 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
dynamic members for an application . GetApplication Model Access 

[ 0143 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
applications and models a user has access to . 

GetLibraryBusinessRuleList 
[ 0155 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
all possible business rules published into a business rules 
library . GetBusiness RuleDimFilters 

[ 0144 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying filters 
used in business rules for example . 

GetLibraryBusinessRuleParameters 
[ 0156 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying list of 
all parameters in a business rule . GetBusiness RuleList 

[ 0145 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
existing business rules . 

GetListFields 

[ 0157 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
all fields within a selected list . GetBusinessRuleStepParameters 

[ 014 ] In some embodiments , the system can be config 
ured to show the list of Parameters within the steps of the 
chosen Business Rule . 

GetListMembers 

[ 0158 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying popu 
lated records / fields within the chosen List . GetBusinessRuleSteps 

[ 0147 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying the list 
of steps within a selected business rule . 

GetLists 

[ 0159 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying some or 
all lists that have been created in a selected application . GetCheckoutList 

[ 0148 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
some or all objects that are checked out at a given time . 

GetModelDimensionList 
[ 0160 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying all 
dimensions that have been included in a selected model . GetDimensionHierarchy List 

[ 0149 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
hierarchies within a selected dimension . 

GetModelList 

[ 0161 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
all models within a selected application . GetDimensionHierarchy Members 

[ 0150 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
members within a selected hierarchy within a selected 
dimension . 

GetOLAPApplication List 
[ 0162 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
existing system OLAP applications . In some embodiments , 
an existing OLAP application can be selected by an admin 
istrator or other user to be automatically converted to the 
new system Tabular application format . 

GetDimensionList 

[ 0151 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
dimensions . 

GetDimension Members 

GetOLAPDimension Properties 
[ 0163 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
dimension properties from an existing OLAP application to 
be converted as part of the conversion process to the new 
system Tabular application format . 

[ 0152 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
members within a dimension . 
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object since the last deployment and / or for unlocking the 
object to make it available for check out again . 

GetSecurityRoleBusiness RuleAccess 
[ 0164 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
business rules that each security role has access to . 

UpdateBusinessRuleLibrary 
[ 0175 ] In some embodiments , the admin service may 
comprise a function for updating the business rule library 
when custom / manual rules need to be included . 

GetSecurityRoleList 

[ 0165 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
security roles . ValidateUsers 

GetSecurityRoleMembers 
[ 0166 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
users to which each security role has access . 

GetSecurityRole ModelAccess 
[ 0167 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
models to which each Security Role has access . 

GetUsers 

[ 0168 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
all users who have been entered to have access to the system . 

GetVariableList 

[ 0169 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a list of 
variables for a selected model . 

GetWebService Version 
[ 0170 ] In some embodiments , the admin service may 
comprise a function for retrieving and / or displaying a ver 
sion number of the current admin service and / or client 
application service . 

[ 0176 ] In some embodiments , the admin service may 
comprise a function for validating that a user attempting to 
log in to the system is an authorized user . 
( 0177 ] In some embodiments , the admin service and / or a 
modeler may configure some or all of the unstructured 
tabular data into an SQL server system comprising a plu 
rality of data tables . In some embodiments , the tables 
comprise database objects functioning as containers and as 
logical organizational structures for the data . In some 
embodiments , the tables can be also used as a security 
mechanism , where database users can be granted permis 
sions ( e.g. security roles ) at the table and / or database level . 
[ 0178 ] In some embodiments , SQL server tables are con 
tained within database object containers called schemas . In 
some embodiments , the tables of the systems , methods , and 
devices described herein are contained within one or more 
star schemas . In some embodiments , the schema may also 
function as a security boundary , wherein database user 
permissions ( e.g. security roles ) can be limited on a specific 
schema level . In some embodiments , the properties that are 
assigned to the tables and the rows / columns within the tables 
may control the allowed data types and data ranges that the 
table accepts . In some embodiments , the systems , devices , 
and methods described herein can enable optimization of 
table design to facilitate faster data storage and retrieval 
from the table . 
[ 0179 ] In some embodiments , the tables of the systems , 
methods , and devices described herein are contained within 
one or more star schemas . A star schema may separate 
business process data into fact data , which may comprise 
measurable , quantitative data about a business , and dimen 
sions which may comprise descriptive attributes related to 
the fact data . Examples of fact data may include sales price , 
sale quantity , time , distance , speed and / or weight measure 
ments , among others . Related dimension attribute examples 
include , for example , product models , product colors , prod 
uct sizes , geographic locations , and / or salesperson names . 
[ 0180 ] In some embodiments , the admin service and / or 
modeler may deploy the application and process the appli 
cation in the SQL server star schema to generate a data 
model in one or more SSAS Tabular databases comprising 
a tabular cube . In some embodiments , the data in the 
deployed star schemas and / or the SSAS Tabular databases 
are queried by the DAX query builder and / or report gen 
erator to dynamically generate a requested report from the 
client service application . 
[ 0181 ] In some embodiments , the admin service and / or 
modeler stores business data in an application database 
which comprises definitions , dimensions , and / or other input 
ted data and / or metadata . In some embodiments , this appli 
cation database comprises one or more FAT tables . In some 
embodiments , the data contained in the one or more FAT 
tables can be loaded into the tables by a download process 
or from , e.g. , a Microsoft Excel input . In some embodi 

Import 

[ 0171 ] In some embodiments , the admin service may 
comprise a function for importing an Application XML file 
that was created via an export . In some embodiments , 
Import can be used , for example , to move an Application 
from one server to another . 

LogonUser Access 
[ 0172 ] In some embodiments , the admin service may 
comprise a function for verifying a user's security access . 
For example , the function may begin immediately upon 
login . 

ProcessModelData 

[ 0173 ] In some embodiments , the admin service may 
comprise a function for reprocessing some or all Analysis 
Services Tabular data for a selected cube . In some embodi 
ments , this function may be performed without needing to 
redeploy the application . 

Rollback 

[ 0174 ] In some embodiments , the admin service may 
comprise a function for discarding all changes made to an 
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ments , when the application is deployed , it is transmitted to 
analysis services tabular and is placed in an analysis queue . 
In some embodiments , some or all reporting is completed 
directly against the queue for performance or efficiency . In 
some embodiments , when the application is deployed , all of 
the data , including data regarding dimensions , hierarchies 
and other structure is included in the deployment . 
[ 0182 ] In some embodiments , data such as , for example , 
raw data , metadata , and / or structured data , reporting data 
can be acquired through utilization of one or more applica 
tion programming interfaces ( APIs ) . In some embodiments , 
utilization of one or more APIs may allow the various 
services described herein to interface with each other and / or 
3rd party services and applications . In some embodiments , 
one or more APIs are used to exchange data between a star 
schema , client service application , tabular database , report 
ing service , admin service , DAX query builder , report 
generator , workflow engine , data analysis ( i.e. transactions ) 
queue , and / or business logic / calculation engine , among oth 
ers , to transfer data from one database and / or application to 
another . 
[ 0183 ] In some embodiments , the underlying data store is 
altered and thus , the SQL Server star schema and / or the 
SSAS tabular database must be updated accordingly . In 
some embodiments , the alterations may be transmitted to a 
processing queue by , for example the admin service , the data 
analysis queue configured to process the data and update the 
relational database ( e.g. SQL Server star schema ) and / or the 
tabular database to reflect the changes . 
[ 0184 ] In some embodiments , the systems devices , and 
methods described herein comprise operating two separate 
databases : a relational database or pseudo relational data 
base and a tabular database . The systems devices , and 
methods described herein are configured to take advantage 
of the speed and scalability of a tabular database while 
reaping the additional analytical benefits of a relational 
database . In some embodiments , the system , methods , and 
devices herein are designed to configure a tabular database 
to perform like a more traditional relational database queue 
but retain the scalability and the end memory capability that 
is characteristic of traditional tabular databases . In some 
embodiments , the systems , methods , and devices described 
herein can facilitate the structuring of financial , business , 
and / or organizational data . 
[ 0185 ] Generally , a traditional tabular database has no 
built - in ability to handle hierarchical data ( i.e. structure ) in 
a clean and efficient manner . There may be no current 
approach to managing hierarchies in a tabular database . In 
some embodiments , hierarchies may comprise a critical 
structure necessary to perform analytical functions on data . 
In some embodiments , the systems , methods , and devices 
described herein retroactively provide hierarchy to a tabular 
data set by building a multi - dimensional model or pseudo 
multi - dimensional model which is capable of being queried 
using dynamically constructed DAX queries and / or a set of 
preview pre - built queries . In some embodiments , the sys 
tems , methods , and devices described herein mimic the 
hierarchal structure of relational databases using a modified 
tabular database and using a tabular syntax . In some embodi 
ments , the systems , devices , and methods described herein 
are related to a tabular database effectively having a form of 
a multi - dimensional data structure , thereby providing the 
functionality of a relational database using a modified tabu 
lar database that is capable of being queried by dynamically 

generated DAX queries in order to generate analytical data 
reports . In some embodiments , the DAX queries are auto 
matically generated based on the properties , parameters , 
and / or definitions specified by a report request received 
through a client service application and / or specified within 
a data model via an admin service for example . 
[ 0186 ] In some embodiments , the systems , methods , and 
devices herein comprise various embedded services . In 
some embodiments , the system may comprise a business 
rule engine for querying data based on a definition and 
generating FAT data based on the query . These business rule 
functions may comprise one or more of conversions , recal 
culation analogies , and / or financial intelligence services , 
among others . 
[ 0187 ] In some embodiments , the system may comprise a 
work flow engine . In some embodiments , the work flow 
engine may be configured to send the work flow to various 
users to obtain authorization to proceed with report design , 
generation , and / or sharing . 
[ 0188 ] FIG . 1A is a block diagram illustrating features of 
one or more embodiments of a data analysis system 100A . 
FIG . 1B is a block diagram illustrating detailed features of 
one or more embodiments of the data analysis system 100B . 
[ 0189 ] As illustrated in FIGS . 1A and 1B , in some 
embodiments , the system can comprise a client service 
application 102 comprising a user interface and / or tabular 
data engine in the form of an add - in 102A for Excel for 
example or any other tabular data engine . 
[ 0190 ] For example , in certain embodiments , the client 
service application 102 and / or Excel add - in 102A or add - in 
for any other tabular data engine can act as the main 
interface for end - users to interact with the system . In some 
embodiments , the client service application 102 and / or 
Excel add - in 102A can allow users to login and / or use to 
create and generate reports . In certain embodiments , the user 
interface can further comprise an Excel ribbon that can be 
set up upon logging in . The client service application 102 
and / or Excel add - in 102A can also be configured to take the 
results from report generation services 104 and render the 
output report 102C correctly in Excel or another tabular data 
engine . In other embodiments , one or more features of the 
add - in can be embedded in the tabular data engine itself ; as 
such , the tabular data engine itself can act as an end - user 
interface for the system . 
[ 0191 ] In some embodiments , the system 100 can com 
prise one or more additional components . For example , the 
system 100 can comprise a modeling component or tool 108 , 
which can allow a user to create a tabular model based on 
dimensionality and / or maintain the model . In certain 
embodiments , creation of the tabular model can be provided 
as a behind - the - scenes service , and an application can main 
tain the model . The modeling tool 108 can be configured to 
deploy a requested application to analysis services 106 , and 
the client service application 102 can communicate with a 
report generation services 104 that builds the appropriate 
queries to generate the report based on the type of reporting 
that was requested . In some embodiments , once the appli 
cation is deployed , the application can reside in analysis 
services 106 under analysis services tabular . 
[ 0192 ] In some embodiments , the client service applica 
tion 102 can communicate with a report generation services 
104 comprising , for example , a reporting service 104A , a 
report generator 104B , and / or a DAX query builder 104C . 
Once the client service application 102 is connected to the 
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report generation services 104 , or Reporting Service 104A 
thereof , the client service application 102 can be configured 
to have access to all or some of the models that were defined . 
[ 0193 ] In some embodiments , the client service applica 
tion 102 can comprise a Report Designer 102B . The Report 
Designer 102B can allow users to dynamically set up the 
structure of a report / template , such as rows , columns , slic 
ers , filters , properties , or the like . The user selection can be 
saved to a server and used to dynamically build DAX 
queries to run against the tabular data , which can be sitting 
on the server for example , to generate a report based on the 
user selection . The user can slice and / or dice the data based 
on a plurality of variables and / or dimensions , including 
time , product , entity , region , account , budget forecast , time 
scenario , income statement , balance sheet , department , com 
pany , location , customer , employee , labor , sales , actuals , 
projects , asset , program , entity , and / or any other dimensions 
or variables that a report can be based on , for example in an 
enterprise resource planning ( ERP ) system or the like . As a 
non - limiting example , for a medical school or facility , some 
of such variables can include physician , procedure , case 
severity , and / or any other variable that a report can be based 
on for a medical school or facility . Further , as another 
non - limiting example , for an oil services company , some of 
such variables can include project , activity , customer , and / or 
any other variable that a report can be based on for such 
company . 
[ 0194 ] In some embodiments , after receiving the user 
selection , the Report Designer 102B can then make a call to 
the reporting service 104A located at the main server system , 
which can build the queries , generate the report , and send the 
report back to the add - in , tabular data engine , browser , 
and / or other user interface , for example in XML format or 
the like . 
[ 0195 ] In certain embodiments , the system can comprise a 
Report Generator 104B . The Report Generator 104B can be 
configured to report and / or input templates , take the struc 
ture of the report from the Report Designer 102B , and / or 
translate that into proper DAX queries to generate data . The 
Report Generator 104B can also be configured to utilize one 
or more slicers chosen in the current view for each dimen 
sion from the Excel ribbon . In certain embodiments , for 
budgeting / write - back , the Report Generator 104B can also 
act as a data submission template using the Reporting 
Service 104A to submit data back to the database . 
[ 0196 ] In some embodiments , the Report Generator 104B 
can further comprise and / or be configured to work in con 
junction with a Reporting Service 104A and / or a DAX query 
builder 104C . In certain embodiments , the Reporting Ser 
vice 4A can be a web service that the Report Generator 
104B connects with to properly pass information back to the 
Structured Query Language ( SQL ) Server Analysis Services 
( SSAS ) tabular model 108B and / or Star Schema 108A , for 
example for lookup purposes . Further , in some embodi 
ments , the DAX query builder 104C can be configured to 
take the information from the Reporting Service 104A and 
build the proper DAX queries for generating the report , for 
example based on the rules in the user slicing , which can 
include the types of features and / or report selected . 
[ 0197 ] In certain embodiments , the system can comprise 
one or more databases , for example for performing analysis 
services in response to the Report Generator . For example , 
the one or more databases can comprise a SSAS Tabular 
Model 108B and / or a Relational Star Schema 108A . The 

SSAS Tabular Model 108B can refer to the " cube " based on 
a tabular structure . In certain embodiments , the model can 
be organized into one or more dimensions and / or hierarchies 
within those dimensions as identified by the Administrator 
interface , which can write information to the Relational Star 
Schema 108A . In some embodiments , this information in 
addition to the “ Fact ” data can then be processed into the 
SSAS Tabular Model 108B as a cube . Because of the many 
differences between the tabular cube and the more - tradi 
tional multi - dimensional cube , there can be a great deal of 
customization necessary to give the tabular cube the “ struc 
ture ” desired . The Relational Star Schema 108 A can refer to 
a relational database that stores relevant information needed 
by the system . In some embodiments , the metadata can be 
generated through the Administrator interface and / or the 
integration with data sources , for example using SQL Server 
Integration Services ( SSIS ) . The fact data likewise can be 
generated through integration with data sources , for example 
using SSIS and / or through submission of data via one or 
more system input templates . 
[ 0198 ] In some embodiments , the system or the Report 
Generator 104B thereof can be configured to output a Report 
102C rendered in Excel and / or an appropriate Report 102C 
for another tabular data engine and / or a browser . In certain 
embodiments , when the Excel workbook or other data file is 
saved , both the data generated by the report as well as the 
Report definition can be saved within the workbook , for 
example in each worksheet , allowing users to be able to 
close a report and easily re - open and regenerate results . 
[ 0199 ] In some embodiments , the system can comprise an 
Admin Service 108C configured to be used by the Admin 
istrator interface to set up the structure of the database , 
dimensions , and / or hierarchies . Additionally , in certain 
embodiments , the Admin Service 108C can be used for 
setting up end - user security . In some embodiments , all 
interaction can be configured to be made via the Admin 
interface and all changes can be configured to be written to 
the Relational Star Schema database 108A and ultimately 
processed through to the SSAS Tabular Cube 108B . In 
certain embodiments , the Admin Service 108C can be used 
to set up business logic , calculations , and / or workflows . 
[ 0200 ] In some embodiments , the system can comprise a 
Business Logic / Calculation Engine 110. The Business 
Logic / Calculation Engine 110 can be used by the system for 
procedural calculations in a library . For example , such 
procedural calculations can include , but not limited to , 
write - back ( s ) to the system ( such as for budgeting and / or 
forecasting ) , foreign currency conversion , allocations , inter 
company matching and / or eliminations , binary tuple calcu 
lations ( such as addition , subtraction , multiplication , divi 
sion ) , copying data from one tuple to another , MDX and / or 
DAX to fact data , and / or other custom calculations ( for 
example per customer requirements ) . In some embodiments , 
SQL stored procedures and / or DAX can be used to create the 
structure of the calculation , with the add - in or tabular data 
engine product providing a more user - friendly interface for 
users to be able to set up these calculations within the 
Administrator interface . In certain embodiments , one or 
more of these calculations can be called on - demand from 
either the Excel or Admin interfaces . One or more these 
calculations can also be run automatically upon a trigger . 
One example of a use case can comprise submitting data into 
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a budget template in local currency and then having the 
calculation engine automatically calculate the translation to 
USD . 
[ 0201 ] In certain embodiments , the system can comprise a 
Workflow Engine 112. The Workflow Engine 112 can be 
used to capture approvals throughout processes , such as a 
budget or forecast cycle for example . In some embodiments , 
the Workflow can be set up in the Admin interface . In certain 
embodiments , within the Excel add - in 102A , there can be a 
reference to what a user is responsible for . As a non - limiting 
example , one use case for this can comprise a user entering 
their budget for their department ( or company , location , or 
the like ) and then submitting it for approval when they are 
complete . The user's “ approver ” can then be notified of a 
task to review what the inputter submitted and either 
approve or reject it . In some embodiments , the status of a 
workflow ( s ) can also be stored within the system . 
[ 0202 ] FIG . 2 is a block diagram illustrating features of 
one or more embodiments of a data analysis method . As 
illustrated in FIG . 2 , in some embodiments , a main server 
system can be configured to communicate with a user access 
point system to process one or more data analytical pro 
cesses as requested by a user . For example , in some embodi 
ments , the user can input data and / or one or more structures , 
dimensions , and / or hierarchies thereof via a user access 
point system at block 202. In certain embodiments , the 
system can comprise a user interface for inputting such data 
and / or one or more structures , dimensions , and / or hierar 
chies thereof , wherein the user interface can be an add - in for 
and / or itself comprise a tabular data engine , such as Micro 
soft Excel . In certain embodiments , the user - inputted data , 
structure , dimensions , and / or hierarchies thereof can be 
stored and / or updated in a database at block 204. For 
example , in some embodiments , an Admin Service can be 
configured to store and / or update such data in a SSAS 
Tabular database 206. In some embodiments , one or more 
processes described in connection with blocks 202 and 204 
can be repeated as necessary , for example when a user inputs 
additional data and / or information relating to the structure , 
such as for example new sales data , new employee records , 
financial data , human resources data , budget data , forecast 
data , or the like . 
[ 0203 ] In some embodiments , a user can input , via a user 
access point system , one or more desired criteria for gen 
erating a report at block 208 , such as selection of a desired 
structure and / or template of a report . For example , the 
desired criteria for a report can comprise characteristics 
relating to the rows , columns , slicers , filters , properties , 
and / or the like of a report . In certain embodiments , the user 
interface for the system can comprise a Report Designer 
Data Slicer for allowing a user to input the user's desired 
criteria for report generation . 
[ 0204 ] In certain embodiments , the user access point sys 
tem can transmit the user - inputted report generation criteria 
to the main server system , which can receive the request at 
block 210. For example , the received user request can 
comprise information relating to the user - desired report 
and / or template structure . In some embodiments , the main 
server system can comprise a Reporting Service that com 
municates with the user access point system and / or a user 
interface thereof , such as an add - in to a tabular data engine . 
[ 0205 ] In some embodiments , based on the received user 
criteria , the system can be configured to dynamically gen 
erate and / or build the proper queries , such as DAX queries , 

for generating the user requested report at block 212. In 
certain embodiments , the main server system can comprise 
a DAX Query Builder for building such DAX queries . In 
some embodiments , as part of and / or after building the DAX 
queries , a DAX Query Builder of the system can be in 
communication with one or more databases , such as an 
SSAS Tabular database 206 and / or an SQL Server Star 
Schema 214. The SQL Server Star Schema 214 can provide 
the relevant relational data needed by the DAX Query 
Builder to build the proper DAX queries , whereas the SSAS 
Tabular database 206 can provide the data . In some embodi 
ments , the data in the SSAS Tabular database 206 can be 
organized into dimensions and / or hierarchies , which can be 
written to the SQL Server Star Schema 214 as a cube . 
[ 0206 ] In certain embodiments , the system can be further 
configured to dynamically generate the user - requested report 
at block 216. For example , the system can be configured to 
generate a report for a tabular data engine based on the DAX 
queries . In some embodiments , the system can comprise a 
Report Generator for generating the report . In some embodi 
ments , the system can be configured to generate a report for 
a tabular data engine , such as Microsoft Excel . The gener 
ated report can be transmitted by the main server system to 
the user access point system at block 218. For example , in 
some embodiments , a Reporting Service of the main server 
system can communicate the generated report . After receiv 
ing a generated report from the main server system , the 
report can be displayed to the user via the user access point 
system at block 220. For example , the generated report can 
be viewable via a tabular data engine . In some embodiments , 
one or more processes described in relation to blocks 208 
through 220 can be repeated as desired , such as for gener 
ating one or more reports . 
[ 0207 ] FIG . 3 is a block diagram illustrating features of 
one or more embodiments of a data analysis system . As 
illustrated , in some embodiments , a main server system 308 
can comprise one or more of a reporting service module 310 , 
a DAX query builder module 312 , a report generator module 
314 , an admin service module 316 , an SSAS tabular data 
base 318 , and / or an SQL server star schema database 320 . 
The main server system can be connected to a network 302 . 
The network can be configured to connect the main server to 
one or more user access point systems 304 , 306. Some user 
access point systems 306 can comprise a tabular data engine 
and / or a report designer data slicer module . Certain user 
access point systems 304 can comprise a tabular data engine 
add - in and / or a report designer data slicer module . The 
network can also be configured to connect the main server 
and / or the one or more user access points 304 , 306 to one or 
more data sources 322 . 

[ 0208 ] The reporting service module 310 may function by 
providing one or more reporting services and / or other 
related functions as described herein . The DAX query 
builder module 312 may function by building DAX queries 
and / or other related functions as described herein . The report 
generator module 314 may function by generating reports 
and / or other related functions as described herein . The 
administrative service module 316 may function by provid 
ing one or more administrative services or other related 
functions as described herein . The SSAS tabular database 
318 may provide a collection of all or some data , structures , 
and / or hierarchies . The SQL server star schema 320 may 
provide a collection of all or some relational data . 
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[ 0209 ] FIG . 4 illustrates an embodiment of a user interface 
of a data analysis add - in comprising a Report Designer Data 
Slicer , wherein the data analysis add - in is configured for use 
in conjunction with a tabular data engine , such as Microsoft 
Excel . The data analysis add - in may comprise an Excel 
ribbon 402 comprising application and model selectors 404 . 
The ribbon may also comprise a report designer launcher 
406 for launching the report designer , as described herein . 
The ribbon 402 may also comprise a refresh mechanism 408 
configured to refresh and / or update a selected report , as 
described herein . The ribbon 402 may also comprise a 
current view tab 410 displaying a list of filters , dimensions , 
hierarchies , attributes , and / or other properties of the current 
data view . 
[ 0210 ] FIG . 5 illustrates an embodiment of a Report 
Designer 500 user interface of one or more data analysis 
systems , methods , and devices . The report designer 500 may 
comprise a data slicer 502 for dynamically setting up the 
structure of a report / template , such as rows , columns , slic 
ers , filters , properties , dimensions , or the like . In some 
embodiments , the report designer 500 may also allow input 
of one or more dimensions and / or hierarchies to be included 
in the analytical data report . In some embodiments , the 
client service application can be configured to launch the 
report designer 500. In some embodiments , the report 
designer 500 comprises a web service that is connected to 
the client service application . In some embodiments , the 
client service application comprises a report designer 500 , 
wherein the client service application and report designer 
500 are configured to access one or more data applications 
for which a report can be generated . 
[ 0211 ] FIG . 6 illustrates example report 600 generated by 
a data analysis system for a tabular data engine , such as 
Microsoft Excel . In some embodiments , the systems , meth 
ods , and devices herein can be configured to render the 
requested analytical report 600 within the client service 
application . In some embodiments , the analytical report 600 
can be rendered in Excel and / or an appropriate tabular data 
engine and / or a browser . In some embodiments , the format 
of analytical report 600 may reflect the inputted one or more 
dimensions and / or hierarchies , as well as the rows , columns , 
slicers , filters , properties , or the like inputted into the report 
designer . 
[ 0212 ] FIG . 7 illustrates an embodiment of a user interface 
listing one or more functionalities of a data analysis system . 
Some embodiments of the various functionalities of the 
systems , methods , and devices are described above . 
[ 0213 ] FIG . 8 illustrates an embodiment of a user interface 
800 of a Run Report Service Call of a data analysis system . 
In some embodiments , the client service application com 
prises a RunReport reporting service call operation that can 
be used by the client service application ( e.g. Excel add - in ) 
that can be initiated , by , for example , a Refresh Worksheet 
or Workbook action in the client service application . In some 
embodiments , the report definition along with the user's 
current view selection are submitted to the reporting engine 
where a Dynamic DAX query / queries are executed , and the 
results are processed and returned to the add - in in an , e.g. 
XML format and then rendered to the user in the client 
service application ( e.g. Excel via the add - in ) . In some 
embodiments , the RunReport function comprises the func 
tionality for initiating the dynamic generation of an analyti 
cal data report , as described herein . In some embodiments , 
the Run Report user interface comprises various data fields 

802 for inputting the type , application , model , output format , 
and XML for the requested report . In some embodiments , 
the RunReport call can be initiated by a user selection of an 
“ invoke ” mechanism 804 . 
[ 0214 ] FIG . 9 illustrates an embodiment of a user interface 
900 of a Modeling Tool of a data analysis system . In some 
embodiments , the user interface 900 comprises a selection 
file structure 902 for selecting and editing the applications , 
models , and / or dimensions stored in the modeling tool . The 
user interface 900 may also comprise one or more viewing 
windows 904 for viewing and / or editing various properties 
of the applications , models , and / or dimensions , including , 
for example , label , description , model type , text support , 
Enable Audit Log , Change Info , type , and / or Check Out By 
properties , among other . 
[ 0215 ] FIG . 10 illustrates an embodiment of a user inter 
face showing Administrative Services of a data analysis 
system . In some embodiments , the admin service may 
comprise one or more functionalities , as described in detail 
above . 
[ 0216 ] FIG . 11 illustrates an embodiment of a user inter 
face listing example SQL server application definition 
tables , which can be stored in the Star Schema for example . 
In some embodiments , the star schema comprises one or 
more tables , including , for example , analysis - specific data 
tables , which may be highly structured and designed to 
inform specific and currently relevant information needs . In 
some embodiments , the admin service and / or a modeler may 
configure some or all of the unstructured tabular data into an 
SQL server system comprising a plurality of data tables . In 
some embodiments , the tables comprise database objects 
functioning as containers and as logical organizational struc 
tures for the data . In some embodiments , the tables can be 
also used as a security mechanism , where database users can 
be granted permissions ( e.g. security roles ) at the table 
and / or database level . 

[ 0217 ] In some embodiments , SQL server tables are con 
tained within database object containers called schemas . In 
some embodiments , the tables of the systems , methods , and 
devices described herein are contained within one or more 
star schemas . In some embodiments , the schema may also 
function as a security boundary , wherein database user 
permissions ( e.g. security roles ) can be limited on a specific 
schema level . In some embodiments , the properties that are 
assigned to the tables and the rows / columns within the tables 
may control the allowed data types and data ranges that the 
table accepts . In some embodiments , the systems , devices , 
and methods described herein can enable optimization of 
table design to facilitate faster data storage and retrieval 
from the table . 
[ 0218 ] FIG . 12 illustrates an embodiment of a user inter 
face listing example deployed applications to analysis ser 
vices tabular of a data analysis system . In some embodi 
ments , the admin service can be configured to set up and 
deploy an application , and comprise various functionalities 
for managing , editing , and deploying the application and / or 
model . In some embodiments , deploying an application may 
make the application available to end users for report 
requests and generation . In some embodiments , this process 
builds the Structured Query Language ( SQL ) Server Analy 
sis Services ( SSAS ) tabular database based on any changes 
made , and defines security in the Analysis Services tabular 
database . 
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Computer System 
[ 0219 ] In some embodiments , the systems and methods 
described herein are implemented using a computing sys 
tem , such as the one illustrated in FIG . 13. FIG . 13 is a block 
diagram illustrating a computer hardware system configured 
to run software for implementing one or more embodiments 
of a data analysis system according to some embodiments . 
While FIG . 13 illustrates one embodiment of a computing 
system 1300 , it is recognized that the functionality provided 
for in the components and modules of computing system 
1300 may be combined into fewer components and modules 
or further separated into additional components and mod 
ules . 

( PCI ) , Microchannel , SCSI , Industrial Standard Architecture 
( ISA ) and Extended ISA ( EISA ) architectures , for example . 
[ 0223 ] The computing system 1300 comprises one or 
more commonly available input / output ( 1/0 ) devices and 
interfaces 1312 , such as a keyboard , mouse , touchpad , and 
printer . In one embodiment , the I / O devices and interfaces 
1312 comprise one or more display devices , such as a 
monitor , that allows the visual presentation of data to a user . 
More particularly , a display device provides for the presen 
tation of GUIs , application software data , and multimedia 
presentations , for example . In one or more embodiments , the 
I / O devices and interfaces 1312 comprise a microphone 
and / or motion sensor that allow a user to generate input to 
the computing system 1300 using sounds , voice , motion , 
gestures , or the like . In the embodiment of FIG . 13 , the I / O 
devices and interfaces 1312 also provide a communications 
interface to various external devices . The computing system 
1300 may also comprise one or more multimedia devices 
1310 , such as speakers , video cards , graphics accelerators , 
and microphones , for example . 

Data Analysis System Module 
[ 0220 ] In some embodiments , the computing system 1300 
comprises a data analysis system module 1306 that carries 
out the functions described herein , including any one of 
techniques described above . The data analysis system mod 
ule 1306 and / or other modules may be executed on the 
computing system 1300 by a central processing unit 1302 
discussed further below . 
[ 0221 ] In general , the word " module , ” as used herein , 
refers to logic embodied in hardware or firmware , or to a 
collection of software instructions , possibly having entry 
and exit points , written in a programming language , such as , 
for example , COBOL , CICS , Java , Lua , C or C ++ . A 
software module may be compiled and linked into an 
executable program , installed in a dynamic link library , or 
may be written in an interpreted programming language 
such as , for example , BASIC , Perl , or Python . It will be 
appreciated that software modules may be callable from 
other modules or from themselves , and / or may be invoked 
in response to detected events or interrupts . Software 
instructions may be embedded in firmware , such as an 
EPROM . It will be further appreciated that hardware mod 
ules may be comprised of connected logic units , such as 
gates and flip - flops , and / or may be comprised of program 
mable units , such as programmable gate arrays or proces 
sors . The modules described herein are preferably imple 
mented as software modules , but may be represented in 
hardware or firmware . Generally , the modules described 
herein refer to logical modules that may be combined with 
other modules or divided into sub - modules despite their 
physical organization or storage . 

Computing System Device / Operating System 
[ 0224 ] The computing system 1300 may run on a variety 
of computing devices , such as , for example , a server , a 
Windows server , a Structure Query Language server , a Unix 
server , a personal computer , a mainframe computer , a laptop 
computer , a tablet computer , a cell phone , a smartphone , a 
personal digital assistant , a kiosk , an audio player , an 
e - reader device , and so forth . The computing system 1300 is 
generally controlled and coordinated by operating system 
software , such as z / OS , Windows 95 , Windows 98 , Win 
dows NT , Windows 2000 , Windows XP , Windows Vista , 
Windows 7 , Windows 8 , Linux , BSD , SunOS , Solaris , 
Android , iOS , BlackBerry OS , or other compatible operat 
ing systems . In Macintosh systems , the operating system 
may be any available operating system , such as MAC OS X. 
In other embodiments , the computing system 1300 may be 
controlled by a proprietary operating system . Conventional 
operating systems control and schedule computer processes 
for execution , perform memory management , provide file 
system , networking , and I / O services , and provide a user 
interface , such as a graphical user interface ( “ GUI ” ) , among 
other things . 

Network 

Computing System Components 
[ 0222 ] In one embodiment , the computing system 1300 
also comprises a mainframe computer suitable for control 
ling and / or communicating with large databases , performing 
high volume transaction processing , and generating reports 
from large databases . The computing system 1300 also 
comprises a central processing unit ( “ CPU ” ) 1302 , which 
may comprise a conventional microprocessor . The comput 
ing system 1300 further comprises a memory 1304 , such as 
random access memory ( “ RAM ” ) for temporary storage of 
information and / or a read only memory ( “ ROM ” ) for per 
manent storage of information , and a mass storage device 
1308 , such as a hard drive , diskette , or optical media storage 
device . Typically , the modules of the computing system 
1300 are connected to the computer using a standards based 
bus system . In different embodiments , the standards based 
bus system could be Peripheral Component Interconnect 

[ 0225 ] In the embodiment of FIG . 13 , the computing 
system 1300 is coupled to a network 1316 , such as a LAN , 
WAN , or the Internet , for example , via a wired , wireless , or 
combination of wired and wireless , communication link 
1314. The network 1316 communicates with various com 
puting devices and / or other electronic devices via wired or 
wireless communication links . In the embodiment of FIG . 
13 , the network 1316 is communicating with one or more 
computing systems 1317 and / or one or more data sources 
1319 . 
[ 0226 ] Access to the data analysis system module 1306 of 
the computer system 1300 by computing systems 1317 
and / or by data sources 1319 may be through a web - enabled 
user access point such as the computing systems ' 1317 or 
data source's 1319 personal computer , cellular phone , 
smartphone , laptop , tablet computer , e - reader device , audio 
player , or other device capable of connecting to the network 
1316. Such a device may have a browser module that is 
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implemented as a module that uses text , graphics , audio , 
video , and other media to present data and to allow inter 
action with data via the network 1316 . 
[ 0227 ] The browser module may be implemented as a 
combination of an all points addressable display such as a 
cathode - ray tube ( CRT ) , a liquid crystal display ( LCD ) , a 
plasma display , or other types and / or combinations of dis 
plays . In addition , the browser module may be implemented 
to communicate with input devices 1312 and may also 
comprise software with the appropriate interfaces which 
allow a user to access data through the use of stylized screen 
elements such as , for example , menus , windows , dialog 
boxes , toolbars , and controls ( for example , radio buttons , 
check boxes , sliding scales , and so forth ) . Furthermore , the 
browser module may communicate with a set of input and 
output devices to receive signals from the user . 
[ 0228 ] The input device ( s ) may comprise a keyboard , 
roller ball , pen and stylus , mouse , trackball , voice recogni 
tion system , or pre - designated switches or buttons . The 
output device ( s ) may comprise a speaker , a display screen , 
a printer , or a voice synthesizer . In addition a touch screen 
may act as a hybrid input / output device . In another embodi 
ment , a user may interact with the system more directly such 
as through a system terminal connected to the score gen 
erator without communications over the Internet , a WAN , or 
LAN , or similar network . 
[ 0229 ] In some embodiments , the system 1300 may com 
prise a physical or logical connection established between a 
remote microprocessor and a mainframe host computer for 
the express purpose of uploading , downloading , or viewing 
interactive data and databases on - line in real time . The 
remote microprocessor may be operated by an entity oper 
ating the computer system 1300 , including the client server 
systems or the main server system , an / or may be operated by 
one or more of the data sources 1319 and / or one or more of 
the computing systems 1317. In some embodiments , termi 
nal emulation software may be used on the microprocessor 
for participating in the micro - mainframe link . 
[ 0230 ] In some embodiments , computing systems 1317 
who are internal to an entity operating the computing system 
1300 may access the data analysis system module 1306 
internally as an application or process run by the CPU 1302 . 

closed herein can generate , receive , transmit , apply , parse , 
serialize , render , and / or perform an action on a URL . 
[ 0232 ] A cookie , also referred to as an HTTP cookie , a 
web cookie , an internet cookie , and a browser cookie , can 
include data sent from a website and / or stored on a user's 
computer . This data can be stored by a user's web browser 
while the user is browsing . The cookies can include useful 
information for websites to remember prior browsing infor 
mation , such as a shopping cart on an online store , clicking 
of buttons , login information , and / or records of web pages or 
network resources visited in the past . Cookies can also 
include information that the user enters , such as names , 
addresses , passwords , credit card information , etc. Cookies 
can also perform computer functions . For example , authen 
tication cookies can be used by applications ( for example , a 
web browser ) to identify whether the user is already logged 
in ( for example , to a web site ) . The cookie data can be 
encrypted to provide security for the consumer . Tracking 
cookies can be used to compile historical browsing histories 
of individuals . Systems disclosed herein can generate and 
use cookies to access data of an individual . Systems can also 
generate and use JSON web tokens to store authenticity 
information , HTTP authentication as authentication proto 
cols , IP addresses to track session or identity information , 
URLs , and the like . 

Other Systems 
[ 0233 ] In addition to the systems that are illustrated in 
FIG . 13 , the network 1316 may communicate with other 
data sources or other computing devices . The computing 
system 1300 may also comprise one or more internal and / or 
external data sources . In some embodiments , one or more of 
the data repositories and the data sources may be imple 
mented using a relational database , such as DB2 , Sybase , 
Oracle , CodeBase and Microsoft® SQL Server as well as 
other types of databases such as , for example , a flat file 
database , an entity - relationship database , and object - ori 
ented database , and / or a record - based database . 

Other Embodiments 

URLs and Cookies 

[ 0231 ] In some embodiments , one or more features of the 
systems , methods , and devices described herein can utilize 
a URL and / or cookies , for example for storing and / or 
transmitting data or user information . A Uniform Resource 
Locator ( URL ) can include a web address and / or a reference 
to a web resource that is stored on a database and / or a server . 
The URL can specify the location of the resource on a 
computer and / or a computer network . The URL can include 
a mechanism to retrieve the network resource . The source of 
the network resource can receive a URL , identify the loca 
tion of the web resource , and transmit the web resource back 
to the requestor . A URL can be converted to an IP address , 
and a Domain Name System ( DNS ) can look up the URL 
and its corresponding IP address . URLs can be references to 
web pages , file transfers , emails , database accesses , and 
other applications . The URLs can include a sequence of 
characters that identify a path , domain name , a file exten 
sion , a host name , a query , a fragment , scheme , a protocol 
identifier , a port number , a username , a password , a flag , an 
object , a resource name and / or the like . The systems dis 

[ 0234 ) Although this invention has been disclosed in the 
context of certain embodiments and examples , it will be 
understood by those skilled in the art that the invention 
extends beyond the specifically disclosed embodiments to 
other alternative embodiments and / or uses of the invention 
and obvious modifications and equivalents thereof . In addi 
tion , while several variations of the embodiments of the 
invention have been shown and described in detail , other 
modifications , which are within the scope of this invention , 
will be readily apparent to those of skill in the art based upon 
this disclosure . It is also contemplated that various combi 
nations or sub - combinations of the specific features and 
aspects of the embodiments may be made and still fall within 
the scope of the invention . It should be understood that 
various features and aspects of the disclosed embodiments 
can be combined with , or substituted for , one another in 
order to form varying modes of the embodiments of the 
disclosed invention . Any methods disclosed herein need not 
be performed in the order recited . Thus , it is intended that the 
scope of the invention herein disclosed should not be limited 
by the particular embodiments described above . 
[ 0235 ] Conditional language , such as , among others , 
“ can , ” “ could , ” “ might , ” or “ may , " unless specifically stated 
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otherwise , or otherwise understood within the context as 
used , is generally intended to convey that certain embodi 
ments include , while other embodiments do not include , 
certain features , elements and / or steps . Thus , such condi 
tional language is not generally intended to imply that 
features , elements and / or steps are in any way required for 
one or more embodiments or that one or more embodiments 
necessarily include logic for deciding , with or without user 
input or prompting , whether these features , elements and / or 
steps are included or are to be performed in any particular 
embodiment . The headings used herein are for the conve 
nience of the reader only and are not meant to limit the scope 
of the inventions or claims . 
[ 0236 ] Further , while the methods and devices described 
herein may be susceptible to various modifications and 
alternative forms , specific examples thereof have been 
shown in the drawings and are herein described in detail . It 
should be understood , however , that the invention is not to 
be limited to the particular forms or methods disclosed , but , 
to the contrary , the invention is to cover all modifications , 
equivalents , and alternatives falling within the spirit and 
scope of the various implementations described and the 
appended claims . Further , the disclosure herein of any 
particular feature , aspect , method , property , characteristic , 
quality , attribute , element , or the like in connection with an 
implementation or embodiment can be used in all other 
implementations or embodiments set forth herein . Any 
methods disclosed herein need not be performed in the order 
recited . The methods disclosed herein may include certain 
actions taken by a practitioner ; however , the methods can 
also include any third - party instruction of those actions , 
either expressly or by implication . The ranges disclosed 
herein also encompass any and all overlap , sub - ranges , and 
combinations thereof . Language such as " up to , ” “ at least , ” 
" greater than , ” “ less than , " " between , ” and the like includes 
the number recited . Numbers preceded by a term such as 
“ about ” or “ approximately ” include the recited numbers and 
should be interpreted based on the circumstances ( e.g. , as 
accurate as reasonably possible under the circumstances , for 
example 35 % , + 10 % , 15 % , etc. ) . For example , " about 3.5 
mm ” includes “ 3.5 mm . ” Phrases preceded by a term such 
as " substantially ” include the recited phrase and should be 
interpreted based on the circumstances ( e.g. , as much as 
reasonably possible under the circumstances ) . For example , 
“ substantially constant ” includes " constant . ” Unless stated 
otherwise , all measurements are at standard conditions 
including temperature and pressure . 
[ 0237 ] As used herein , a phrase referring to “ at least one 
of ” a list of items refers to any combination of those items , 
including single members . As an example , “ at least one of : 
A , B , or C ” is intended to cover : A , B , C , A and B , A and C , 
B and C , and A , B , and C. Conjunctive language such as the 
phrase “ at least one of X , Y and Z , ” unless specifically stated 
otherwise , is otherwise understood with the context as used 
in general to convey that an item , term , etc. may be at least 
one of X , Y or Z. Thus , such conjunctive language is not 
generally intended to imply that certain embodiments 
require at least one of X , at least one of Y , and at least one 
of Z to each be present . 

1. - 20 . ( canceled ) 
21. A computer - implemented method for dynamically 

generating an analytical report using one or more tabular 
databases queryable by one or more Data Analysis Expres 
sions ( DAX ) , wherein the one or more tabular databases are 

generated from one or more unstructured data stores , the computer - implemented method comprising : 
receiving , via a client service application of a computer 

system , one or more structural component inputs of an 
analytical report , wherein the one or more structural 
component inputs comprise one or more requested data 
dimensions and / or one or more hierarchies within the 
one or more requested data dimensions , wherein the 
dynamic user interface is configured to cause a modi 
fication of a reporting application , wherein the one or 
more structural inputs are transmitted by the client 
service application to a reporting service , and wherein 
the reporting service acts as a link between the client 
service application and a report generator ; 

constructing , by the report generator , in conjunction with 
a DAX query builder , one or more DAX queries based 
on the received one or more structural component 
inputs of the requested analytical report ; 

querying the one or more tabular databases using the one 
or more constructed DAX queries , wherein the one or 
more tabular databases comprise a Server Analysis 
Services ( SSAS ) tabular model and provide at least one 
functionality of a relational data structure and at least 
one functionality of a tabular data structure , wherein 
the Server Analysis Services ( SSAS ) tabular model is 
structured to be queried by the one or more DAX 
queries , and wherein the one or more tabular databases 
comprise a tabular cube operating within a Microsoft 
Structured Query Language ( SQL ) Server , 

wherein the tabular cube is constructed by retroactively 
transforming and separating the one or more unstruc 
tured data stores accessible by the Microsoft Structured 
Query Language ( SQL ) Server into fact data and meta 
data using one or more relational star schemas , wherein 
the fact data and metadata are stored within the one or 
more tabular databases , and wherein the tabular cube 
comprises an organizational data structure comprising 
the one or more requested data dimensions and / or one 
or more hierarchies within the one or more requested 
data dimensions ; 

generating , by the report generator , the requested analyti 
cal report based on one or more DAX query results , 
wherein the one or more DAX query results are 
returned by the one or more tabular databases in 
response to the one or more constructed DAX queries ; 

transmitting , from the reporting service to the reporting 
application , the requested analytical report ; and 

causing to render the requested analytical report within 
the reporting application , 

wherein the computer system comprises a computer pro 
cessor and an electronic storage medium . 

22. The computer implemented method of claim 1 , 
wherein the dynamic user interface is built into the client 
service application . 

23. The computer implemented method of claim 1 , 
wherein the analytical report comprises a web - based , 
mobile - based , or Microsoft Excel - based report . 

24. The computer implemented method of claim 1 , 
wherein the reporting application comprises Power BI or 
Microsoft Excel . 

25. The computer implemented method of claim 1 , 
wherein the analytical report comprises one or more visu 
alization tools , charts , or dashboards . 
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26. The computer implemented method of claim 1 , 
wherein the analytical report comprises one or more report 
parameters . 

27. The computer implemented method of claim 1 , 
wherein the report parameters comprise one or more row 
parameters , column parameters , slicers , filters , or report 
properties . 

28. The computer implemented method of claim 1 , 
wherein the one or more relational star schemas comprise a 
Structured Query Language ( SQL ) Server star schema . 

29. The computer implemented method of claim 1 , 
wherein the one or more relational star schemas comprise 
relational data associated with tabular data stored in the one 
or more tabular databases . 

30. The computer implemented method of claim 9 , 
wherein the relational data comprises metadata . 

31. The computer implemented method of claim 9 , 
wherein the relational data is generated through an admin 
istrator interface and / or an integrated data source . 

32. The computer implemented method of claim 11 , 
wherein the integrated data source is integrated using Struc 
tured Query Language ( SQL ) Server Integration Services 
( SSIS ) 

33. The computer implemented method of claim 9 , 
wherein the DAX query builder is in communication with 
the one or more relational star schemas , and wherein the one 
or more relational star schemas provides the relational data 
to the DAX Query builder . 

34. The computer implemented method of claim 9 , 
wherein the constructing the one or more DAX queries 
comprises utilizing the relational data . 

35. The computer implemented method of claim 1 , further 
comprising performing , by a business logic engine , one or 
more procedural calculations , wherein the one or more 
procedural calculations can be called on - demand via the 
dynamic user interface of a client service application . 

36. The computer implemented method of claim 15 , 
wherein the procedural calculations comprise at least one of : 
write - backs , foreign currency conversions , allocations , 
intercompany matchings and / or eliminations , binary tuple 
calculations , copying data from one tuple to another , MDX 
and / or DAX to fact data , or custom user - defined calcula 
tions . 

37. The computer implemented method of claim 1 , 
wherein the tabular cube comprises fact data and relational 
data . 

38. The computer implemented method of claim 1 , further 
comprising receiving , via the dynamic user interface , one or 
more report parameters , wherein the one or more analytical 
report parameters define a configuration of a requested 
analytical report . 

39. The computer implemented method of claim 1 , 
wherein the one or more constructed DAX queries perform 
a multi - dimensional analysis of the one or more tabular 
databases . 
40. The computer implemented method of claim 19 , 

wherein the multi - dimensional analysis comprises analysis 
of named sets , calculated members , parent - child relation 
ships , Many to Many , attribute relationships , or key vs. 
name . 


