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(57) ABSTRACT 

The various embodiments herein provide a method for 
representing OLAP (Online Analytical Processing) queries 
in a data grid in real time. The method comprises of 
providing a new OLAP query, building a directed acyclic 
graph structure for the OLAP query, initializing the graph 
structure by generating signals for one or more business 
entities, processing the generated signals of one or more 
entities, linking entities based on matching of query filter 
parameters specified in the OLAP query and calculating 
aggregate values at one or more nodes. The nodes in the 
directed acyclic graph comprises: a plurality of blue nodes 
adapted to maintain links to one or more business entities 
stored in a datagrid and to hold the aggregate values and a 
plurality of grey nodes adapted to hold the calculated 
aggregate values. The aggregate values comprise at least one 
of SUM, ACCOUNT and AVG. 
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1. 

METHOD AND SYSTEM FOR 
REPRESENTING OLAP QUERIES USING 

DIRECTED ACYCLIC GRAPH STRUCTURES 
IN ADATAGRID TO SUPPORT REAL-TIME 

ANALYTICAL OPERATIONS 

BACKGROUND 

1. Technical Field 
The embodiments herein generally relate to an Online 

Analytical Processing (OLAP) systems and methods and 
particularly to techniques for representing OLAP queries 
using directed acyclic graph structures in a datagrid to 
Support real-time analytical operations. 

2. Description of the Related Art 
Online Transaction Processing, or OLTP refers to trans 

action-oriented applications which are used for data-entry 
and data retrieval processing for commercial purposes. For 
example, in a banking system, cash withdrawal using an 
Automated Teller Machine (ATM) represents a business 
transaction. 

Online Analytical Processing, or OLAP, is a system to 
answer multi-dimensional analytical queries. The param 
eters of the OLAP system are dynamically configurable (i.e.) 
the OLAP query is constructed dynamically and the results 
for that query is obtained fairly quickly. The OLAP query 
results are typically used for reporting and monitoring 
purposes. 

In conventional transaction processing systems, the busi 
ness data is captured using entities representing real-world 
concepts like Customer. Account, Pricelist, Branch etc by 
identifying one or more attributes associated the entity. For 
example, the customer has attributes like name, address etc. 
The business rule defines the operations and constraints that 
are applied to people, processes and computing systems in 
an organization. The business rules are put in place to help 
an organization achieve its goals. Entities also have business 
rules associated with them. For example, the business rules: 
“A customer can have a maximum of three accounts is a 
rule on the Customer-Account entity relationship. 
The business rules are typically used to control the 

behavior of OLTP systems. For example, in a banking 
management system, a business rule for a daily maximum 
debit limit governs the cash withdrawal transactions. 

Consider a following query: 

SELECT COUNT * 
FROM Customer, Account 
WHERE 
Customer. cust id = Account.cust id 
AND Account.type = “Savings' 
AND Customer region = “USA'\ 

Typically, data is stored in disk as tables in Relational 
Databases or Key-Value pairs for File-based databases like 
Cassandra, Bigtable etc. In a Relational Database Manage 
ment System (RDBMS), data is typically stored in tables. 
Considering a query having instructions to fetch details from 
two tables Customer table and Account table with a plurality 
of clauses to necessitate a table join operation between the 
Customer table and the Account table. This table join 
operation is performed by first determining the Cartesian 
product of AccountxCustomer, which is then filtered by the 
conditions in the WHERE clause. However, such operations 
are very time-consuming and are not Suited for real time 
OLAP queries. 
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2 
In view of the foregoing, there is a need to provide an 

appropriate method and system to Support and ease the 
online analytical processing in real time. There also exists a 
need for a method and system for providing links to business 
entities involved in the processes. Further there exists a need 
for a method and system which enables dynamic addition, 
maintenance and updating of business transactions and 
corresponding business data. 
The abovementioned shortcomings, disadvantages and 

problems are addressed herein and which will be understood 
by reading and studying the following specification. 

SUMMARY 

The primary objective of the embodiments herein is to 
provide a method and system for Supporting real time online 
analytical processing and online transaction processing. 

Another object of the embodiments herein is to provide an 
In-Memory Graph DataGrid for integrated execution of rule 
based transactions and constructing dynamic analytical que 
ries with high performance. 

Another object of the embodiments herein is to provide a 
close integration between business rule execution for the 
business entities and the underlying graph structure repre 
senting those entities. 

Another object of the embodiments herein is to provide a 
method and system for Successfully resolving complex 
queries involving joint operations spanning multiple entity 
types. 

Another object of the embodiment herein is to provide a 
method and system for adding new OLAP queries into the 
production system at runtime. 

Another object of the embodiment herein is to provide a 
method and system for constructing a graph structure for the 
newly added real time OLAP query and maintaining the 
links to relevant business entities. 

Yet another object of the embodiment herein is to provide 
a method and system to analyze and process business data 
which is partitioned across different cluster nodes. 

These and other objects and advantages of the present 
embodiments will become readily apparent from the follow 
ing detailed description taken in conjunction with the 
accompanying drawings. 
The various embodiments herein provide a method for 

representing OLAP (Online Analytical Processing) queries 
in a data grid in real time. The method comprises of 
providing a new OLAP query, building a directed acyclic 
graph structure for the OLAP query, initializing the graph 
structure by generating signals for one or more business 
entities, processing the generated signals of one or more 
business entities, linking the business entities based on 
matching of query filter parameters specified in the OLAP 
query and calculating aggregate values at one or more nodes. 

According to an embodiment herein, the nodes in the 
directed acyclic graph comprises of a plurality of blue nodes 
adapted to maintain links to one or more business entities 
stored in a DataGrid and to hold the aggregate values and a 
plurality of grey nodes adapted to hold the calculated 
aggregate values. The aggregate value comprises at least one 
of SUM, ACCOUNT and AVG. 

According to an embodiment herein, processing the sig 
nals of one or more business entities comprises of building 
links in the blue nodes for one or more relevant business 
entities, calculating aggregate values in the blue nodes from 
the linked business entities and propagating the aggregated 
values to other aggregation values in the grey nodes. 
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According to an embodiment herein, the signals comprise 
of +(entity object> signal; and -<entity object> Signal. 

According to an embodiment herein, the method further 
comprises of modifying the entity links and the aggregated 
values in the directed acyclic graph structure in response to 
a modification in the business data. 

According to an embodiment herein, the method further 
comprises of representing multiple OLAP queries on a 
single entity by merging directed acyclic graph structure for 
each OLAP query. 

According to an embodiment herein, the method further 
comprises of querying with partitioned business data com 
prises of merging query results from individual data grid in 
a shared distributed cache and merging results from OLAP 
queries from a plurality of data grids. 

According to an embodiment herein, a plurality of push/ 
pull mechanisms is employed to merge OLAP query results 
into the distributed cache. 

According to an embodiment herein, a plurality of push/ 
pull mechanisms comprises at least one of polling based on 
specific time intervals, on query request and continuous 
synchronization. 

Embodiments herein further provide a system for repre 
senting OLAP queries in a data grid is provided. The system 
comprising one or more processors, one or more computer 
readable storage mediums containing instructions config 
ured to cause one or more processors to perform operations 
including: providing a new OLAP query, building a directed 
acyclic graph structure for the query, initializing the graph 
structure by generating signals for one or more business 
entities, processing the generated signals of one or more 
entities, linking entities based on matching of query filter 
parameters specified in the OLAP query and calculating 
aggregate values at one or more nodes. 

According to an embodiment herein, the system is further 
adapted for representing new OLAP queries that are added 
into the system while in production. When a new real time 
OLAP query is added to the system, the graph structure 
corresponding to the new OLAP query is constructed and the 
links to relevant business entities are maintained. Once the 
data grid structure is up and running, a real time processing 
support is provided for the newly added OLAP query. 

According to an embodiment herein, the real time OLAP 
queries are pre-processed and links to the business entities 
participating in the query is maintained. These links are then 
dynamically updated at runtime as business data gets 
updated after new business transactions are processed. 

According to an embodiment herein, aggregated informa 
tion such as operations including SUM, COUNT, and 
AVERAGE etc is also maintained and updated dynamically. 
The embodiments herein further work successfully when 

the business data is partitioned across different cluster nodes. 
In a distributed cluster with multiple nodes (with each node 
having its own datagrid), the OLAP query results are cal 
culated from different cluster nodes and merged easily to 
produce the desired final output in real-time. 

These and other aspects of the embodiments herein will 
be better appreciated and understood when considered in 
conjunction with the following description and the accom 
panying drawings. It should be understood, however, that 
the following descriptions, while indicating preferred 
embodiments and numerous specific details thereof, are 
given by way of illustration and not of limitation. Many 
changes and modifications may be made within the scope of 
the embodiments herein without departing from the spirit 
thereof, and the embodiments herein include all such modi 
fications. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

The other objects, features and advantages will occur to 
those skilled in the art from the following description of the 
preferred embodiment and the accompanying drawings in 
which: 

FIG. 1 is a flow diagram illustrating a process for building 
directed acyclic graph for a new OLAP query, according to 
an embodiment of the present disclosure. 

FIG. 2 illustrates a process flow chart for modifying the 
graph structure in response to a modification in business 
data, according to an embodiment of the present disclosure. 

FIG. 3 illustrates a block diagram representing multiple 
OLAP queries on a single entity, according to an embodi 
ment of the present disclosure. 

FIG. 4 is a scenario diagram for building a real time 
OLAP query to determine the sum of account balances 
grouped by account type needs, according to an example 
embodiment of the present disclosure. 

FIG. 5 is a scenario diagram illustrating enabling a joint 
operation between the customer table and the account table, 
according to another example embodiment of the present 
disclosure. 

FIG. 6 is a scenario diagram for handling of multiple 
OLAP queries on a single entity by merging graph structures 
of the OLAP queries, according to another example illus 
tration of the present disclosure. 

Although the specific features of the present embodiments 
are shown in Some drawings and not in others. This is done 
for convenience only as each feature may be combined with 
any or all of the other features in accordance with the present 
embodiments. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In the following detailed description, a reference is made 
to the accompanying drawings that form a part hereof, and 
in which the specific embodiments that may be practiced is 
shown by way of illustration. These embodiments are 
described in sufficient detail to enable those skilled in the art 
to practice the embodiments and it is to be understood that 
the logical, mechanical and other changes may be made 
without departing from the scope of the embodiments. The 
following detailed description is therefore not to be taken in 
a limiting sense. 
The various embodiments herein provide a method for 

representing OLAP (Online Analytical Processing) queries 
in a data grid in real time. The method comprises providing 
a new OLAP query, building a directed acyclic graph 
structure for the OLAP query, initializing the graph structure 
by generating signals for one or more business entities, 
processing the generated signals of one or more business 
entities, linking business entities based on matching of query 
filter parameters specified in the OLAP query and calculat 
ing aggregate values at one or more nodes. 
The nodes in the directed acyclic graph comprises a 

plurality of blue nodes adapted to maintain links to one or 
more business entities stored in a datagGrid and to hold the 
aggregate values and a plurality of grey nodes adapted to 
hold the calculated aggregate values. The aggregate values 
comprise at least one of SUM, ACCOUNT and AVG. 
The processing the signals of the business entities com 

prises building links in the blue nodes for one or more 
relevant business entities, calculating aggregate values in the 
blue nodes from the linked business entities and propagating 
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aggregated values to other aggregation Values in the grey 
nodes. The signals herein comprises: +(entity object> signal 
and -<entity object> Signal. 
The entity links and the aggregated values in the directed 

acyclic graph structure are modified in response to a modi 
fication in the business data. 

Here multiple OLAP queries are represented on a single 
entity by merging directed acyclic graph structure for each 
OLAP query. The method of querying with partitioned 
business data comprises of merging query results from 
individual data grid in a shared distributed cache and merg 
ing results from OLAP queries from a plurality of data grids. 
Here a plurality of push/pull mechanisms such as polling 
based on specific time intervals, on query request, continu 
ous synchronization, and the like is employed to merge 
OLAP query results into the distributed cache. 

Embodiments herein further comprise a system for rep 
resenting OLAP queries in a data grid. The system com 
prising one or more processors, one or more computer 
readable storage mediums containing instructions config 
ured to cause one or more processors to perform operations 
including providing a new OLAP query, building a directed 
acyclic graph structure for the query, initializing the graph 
structure by generating signals for one or more business 
entities, processing the generated signals of one or more 
entities, linking entities based on matching of query filter 
parameters specified in the OLAP query and calculating 
aggregate values at one or more nodes. The system is further 
adapted for representing new OLAP queries that are added 
into the system while in production. 

FIG. 1 is a flow diagram illustrating a process for building 
directed acyclic graph for a new OLAP query, according to 
an embodiment of the present disclosure. The process com 
prises of adding a new OLAP query to the datagrid (101). 
After adding the new OLAP query to the datagrid, a Directed 
Acyclic Graph (DAG) structure is created (102). The DAG 
structure is then initialized by generating signals of the type 
“+<entity object>' for all relevant entities and the generated 
signals associated with the entities are then processed (103). 
Here processing of the signals comprises building links in 
blue nodes to all relevant business entities, calculating 
aggregate values in blue nodes from linked business entities 
and propagating aggregated values upwards to other aggre 
gation values in grey nodes. The grey nodes are the primary 
nodes and the blue nodes are defined within the grey nodes. 
One or more links to entities such account entities which 
matches the query filter parameters are maintained at blue 
nodes (104). The query is raised automatically as per the 
transactions or is raised by a user. The aggregate values are 
calculated at all blue nodes based on linked entities (105). 
The processing of the incoming signal at the blue node 

comprises of verifying if the incoming signal is a '+(entity 
object>type. If the signal is “+<entity object>, then add link 
to the signaled business entity. Further for each outgoing 
process edge, determine the set of business entity objects 
that are to be sent for processing and send "+-entity object> 
signals corresponding to each business entity for processing. 
If the incoming signal is "-(entity object>, then remove the 
link to the signaled business entity and for each outgoing 
process edge determine the set of business entity objects to 
be sent for processing and send '-(entity object> signals 
corresponding to each business entity for processing. Fur 
ther invoke recalculation of the aggregate values. 

The aggregation values are propagated upwards so that 
aggregate values at grey nodes are also calculated (106). The 
operations in a grey node are described comprises checking 
if the signal matches with the conditions specified in the 
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6 
outgoing signal edge for each outgoing signal edge and 
sending the signals to a child node for processing if the 
signal matches with the specified condition. Once these 
signals are processed, the structure is ready to handle OLAP 
query requests. In other words, once the acyclic graph 
structure is up and running, real time processing Support is 
provided for the OLAP query. 

According to an embodiment herein, the '+(entity 
object> signal indicates that a new entity has been created 
and links to that entity need to be added. The "+-entity 
object> signal indicates that a previous entity has been 
removed and links to that entity should be removed. In both 
cases, the aggregated values need to be updated appropri 
ately. 

According to an embodiment herein, the “Recalculate 
aggregate value' method is found in both blue and grey 
nodes. The recalculate aggregate value is invoked in a node 
based on the input. If the aggregate value is changed, the 
new aggregate value is then propagated upward and an 
aggregate value update of the parent node is invoked. 

FIG. 2 illustrates a process flow chart for modifying the 
graph structure in response to a modification in business 
data, according to an embodiment of the present disclosure. 
Specifically, the FIG. 2 illustrates the steps to be performed 
after business data gets updated by a business transaction. 
All business related data and information updates are ana 
lyzed and given as input to one of a grey node. After the 
business data update, a search is performed to check whether 
a new business entity is created or not (201). If a new 
business entity is created, then again an action is performed 
to check if any OLAP query is raised to process the created 
business entity (202). The process is termination if there is 
no new OLAP query. In case of an OLAP query, a "+-entity 
object>' signal is sent at the top of hierarchy of the nodes for 
processing as per the OLAP query (203). 

If a new business entity is not created then an action is 
initiated to check whether a linked business entity is deleted 
or not (204). If any linked business entity is deleted, then a 
signal “-~entity object>' signal is sent to the top of the 
hierarchy of nodes for processing (205). 

If no linked business entity is deleted, then it is checked 
if any linked business entity is updated or not (206). If a 
linked business entity is updated, then again a check is 
performed to determine whether the update has changed any 
of the OLAP query filter values or not (207). If there is 
change in the OLAP query filter values, then a signal 
“-<entity object> is sent to the top of the nodes for pro 
cessing (209). Further a second signal "+-entity object>'' is 
sent at the top of the hierarchy of nodes for processing (209). 

If there is no change on the OLAP query filter values in 
response to a linked business entity update, then a check is 
performed whether the update changed any one of the OLAP 
query aggregation values (210). If any one of the OLAP 
aggregation values is found to be changed, then a recalculate 
aggregate value method is invoked on the corresponding 
blue node for processing at the top of the hierarchy of nodes 
and the process is terminated. (211). 

According to an embodiment herein, the real time OLAP 
queries are pre-processed and links to business entities 
participating in the query are maintained. The links are 
dynamically updated at runtime as business data gets 
updated after new business transactions are processed. 
Along with the links to the relevant business entities, some 
aggregated information are also maintained and updated 
dynamically. The aggregation includes operations like SUM, 
COUNT, AVERAGE, etc. 
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FIG. 3 illustrates a block diagram representing multiple 
OLAP queries on a single entity, according to an embodi 
ment of the present disclosure. When business data is 
partitioned across different cluster nodes Such as cluster 
node 1301, cluster node 2302, etc., the embodiments herein 
still enables processing of OLAP queries. Each of the 
Cluster node 1301 and the cluster node 2302 comprises a 
plurality of nodes A, B, C, D, etc. under a defined Accounts 
node. The different nodes are arranged in hierarchy with the 
Account node at the top followed by the A, B, C, D nodes. 
The Account node is also referred to as grey node and the 
nodes below the grey nodes are referred to as blue nodes. 
From each of the A, B, C, D nodes, one or more links 
connect to account entities in the DataGrid. The account 
entities are shown in circular shapes. In a distributed cluster 
with multiple nodes (with each node having its own 
DataGrid), OLAP query results are calculated from different 
nodes and merged easily to produce the desired final output. 
The query results from individual cluster node 1 301 and 
cluster node 2302 are merged in the shared distributed cache 
303. Different push/pull mechanisms are used to merge the 
OLAP query results into the distributed cache 303. The 
mechanism comprises polling based on specific time inter 
vals, on query request and a continuous synchronization. In 
the case of polling based on specific time intervals, OLAP 
data from the cluster node 1 301 and cluster node 2302 is 
pulled into the distributed cache 301 and merged after 
specific time intervals. In the case of on query request where 
a OLAP query request is received, the OLAP data from the 
cluster node 1301 and the cluster node 2302 is pulled into 
the distributed cache 303, merged, and the result is sent 
back. In the case of continuous synchronization whenever 
OLAP data in any cluster node is updated, the update is sent 
to the distributed cache 303 as well. 

FIG. 4 is a scenario diagram illustrating building a real 
time OLAP query to determine the sum of account balances 
grouped by account type needs, according to an example 
embodiment of the present disclosure The example herein 
considers a scenario where each account entity has an 
account type attribute. Here all account business entities are 
stored in a datagrid. 
The plurality of nodes A, B, C, D are arranged in 

hierarchy with Account node at the top followed by the A. 
B, C, D nodes. In the hierarchy, the Account node is also 
referred to as grey node and the nodes below the grey nodes 
are referred to as blue nodes. 
The plurality of nodes A, B, C, D, etc comprises one or 

more account entities Such as individuals, companies, etc. 
The account entities are represented in circles and each of 
the Account entity adopts an Account Type attribute Such as 
savings, current, checking, loan etc. The one or more 
account business entities are stored in a DataGrid. A real 
time OLAP query is built to determine the sum of all account 
balances grouped by account type. The OLAP query is 
expressed as: 

SELECT SUM (ACCOUNT. balance) 
FROMACCOUNT 
GROUP BY ACCOUNTaccount type 

A directed acyclic graph as shown in the FIG. 4 is built. 
The nodes in the directed acyclic graph are comprises one or 
more blue nodes to maintain links to the relevant business 
entity objects stored in the datagrid and one or more grey 
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8 
nodes to store aggregated values resulted from operations 
such as SUM, COUNT, AVG etc. The business entity objects 
hold the aggregated values. 

With respect to FIG. 4, two types of signals are sent at the 
top of the hierarchy of nodes for processing, comprising a 
“+<entity object>'' and a "-(entity object>''. The plus signal 
indicates that a new entity is created and links to the new 
entity is to be added. The minus signal indicates that a 
previous entity is removed and links to the previous entity is 
to be removed. In both cases, aggregated values are updated 
appropriately. 

Further with respect to FIG. 4, consider an Account entity 
with Account Type="Checking'. When the entity is first 
created, a '+(account entity object>' signal is sent for 
processing to the Accounts node by an administrator. From 
the “Accounts' node, the signal is sent further to node C 
because the account type is Checking. The node C is a blue 
node that maintains a link to the incoming entity and updates 
the SUM value appropriately. After processing, each blue 
node maintains links to all Account entities in the datagrid 
which are of that particular account type. A SUM value is 
also maintained which is the Sum of all account balances for 
linked account entities. An overall SUM value is also 
maintained for all account entities. 

With respect to FIG. 4, whenever Account entities are 
updated as a result of business transactions, the following 
updates are made to the graph. When the account balance 
gets updated, the Sum value is updated. The update propa 
gates one level up to the Sum value maintained in 
“Accounts' node. When an account type is changed, for 
instance, from "Current to "Savings”, two signals "--ac 
count entity object>” and "+<account entity object>” are 
sent for processing at the top node of the hierarchy. After 
processing, the link from node B to that account entity is 
removed. A new link is then added from node A to the 
updated account entity object. 

Similarly, when an account is deleted, a "-(account entity 
object>' signal is sent for processing. After processing, the 
link to that account entity is removed. When a new account 
is added, a '+(account entity object' signal is sent for 
processing. After processing, based on the account type, a 
link to that account entity is maintained from the appropriate 
node. 
When the OLAP query is executed for a particular 

account type upon request by the user, the sum is returned 
for the particular account type. One or more new real time 
OLAP queries are configurable to the system in runtime. The 
graph structure is built dynamically when the query is added, 
the appropriate signals are sent for processing, links are 
populated and aggregated values are calculated. Finally, the 
OLAP query becomes operational and starts serving OLAP 
requests from the user. 

FIG. 5 is a scenario diagram illustrating enabling a joint 
operation between the customer table and the account table, 
according to another example embodiment of the present 
disclosure. With respect to FIG. 5, in the DataGrid, business 
entities have business relationships with other business 
entities. A business relationship depicted by a bidirectional 
arrow is a bidirectional link between two business entities 
that are related. The bidirectional link is shown between a 
Customer business entity in the DataGrid and one or more 
Account entities in the DataGrid. 
A directed acyclic graph for the OLAP query is con 

structed. Once the graph structure is constructed, signals of 
the type “+<customer entity object>'' are raised for all 
customer entities related to the account entities linked from 
the node A. If any of the customer entities signaled to node 
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E have region as USA, those customer entities are further 
sent to node F for processing. The node F is a blue node that 
adds a link to that customer entity. The aggregation is also 
performed for the COUNT operation. 
When a new OLAP request for this OLAP query arrives, 

the count value maintained in node F is fetched and the 
response is sent back in real time. 

FIG. 6 is a scenario diagram for handling of multiple 
OLAP queries on a single entity by merging graph structures 
of the OLAP queries, according to another example illus 
tration of the present disclosure. Suppose an Account has 
status as Silver, Gold or Platinum. Consider another real 
time OLAP query acting on Account entity: 

SELECT AVG (ACCOUNT. balance) 
FROMACCOUNT 
GROUP BY ACCOUNT.status 

The graph for this query is merged with the graph from the 
previous illustrations as shown in the FIG. 6. 

According to an embodiment herein, for any real time 
OLAP query, a direct acyclic graph is used to represent the 
query. The direct acyclic graph holds links to the relevant 
business entities that match the query filter parameters 
specified in the OLAP query. One or more aggregation fields 
such as SUM, COUNT, AVG, etc are also added and 
maintained in the graph structure. 
When a new query is received, by using the aggregated 

field and the links maintained in the graph structure, the 
query results are calculated and the result are sent back in 
real time. 

According to an embodiment herein, when the data is 
partitioned across different cluster nodes in a cluster, the 
method enables to determine query results across different 
cluster nodes, consolidate them and send back the final result 
in real time. 

According to an embodiment herein, considering a special 
case where business data is stored as entity objects in a 
DataGrid and business entity objects have bidirectional 
edges connecting them to represent relevant business rela 
tionships. For this particular case, the embodiment herein is 
much more efficient in processing real time OLAP queries 
when compared to other approaches (RETE rules engine, 
B-tree indices etc). 

According to an embodiment herein, the method works 
successfully with new OLAP queries that are added into the 
production system in runtime. When a new real time OLAP 
query is added to the system, the graph structure correspond 
ing to that query is constructed, links to relevant business 
entities are maintained and aggregate values (SUM, 
COUNT, TOTAL etc) are calculated. Once this structure is 
up and running, real time processing Support will be pro 
vided for this OLAP query. 

According to an embodiment herein, the method provides 
Successful results even with complex queries involving join 
operations spanning multiple entity types. 

According to an embodiment herein, the OLTP data is 
represented in the In-Memory Graph DataGrid using a 
collection of nodes and edges. Each node or an edge 
comprises one or more number of key-value pairs associated 
with it. For example. In one case a node for a Customer with 
values (Node Type="Customer', Name="Acme Inc.', 
Email acme(a)email.com'') is associated through an edge to 
another node with values Node Type="Account, Bal 
ance="10,000 representing the Account for that customer. 
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According to an embodiment herein, the In-Memory 

Graph DataGrid is schema-independent which provides 
flexibility in regular operation. The data in the graph struc 
ture, represented by nodes and edges, are allowed to be 
changed dynamically without reloading the DataGrid. The 
new key-value attributes is also allowed to be added to a 
node in a schema-independent way. 

According to an embodiment herein, the OLAP queries 
are dynamically constructed in the In-Memory DataGrid by 
adding new nodes and edges. The nodes represent consoli 
dated values for a particular filter selection and the filter 
nodes are linked to all data nodes via edges. The values of 
the filter nodes are updated dynamically after every trans 
action is completed on a linked data node. Thus, OLAP 
queries are built flexibly, and the results of the OLAP queries 
are obtained with high performance. 

According to an embodiment herein, all data related to the 
business entities, rules and their attributes, entity configu 
ration metadata, security, performance, configuration and 
monitoring etc are maintained in the same graph structure 
and are interconnected. Thus, the graph structure is a fabric 
giving a consolidated view of the entire application, offering 
integrated OLTP, OLAP and monitoring capabilities. The 
graph structure becomes an easy extension point to add 
artificial intelligence (AI) capabilities to improve system 
performance and automated maintenance. 
The foregoing description of the specific embodiments 

will so fully reveal the general nature of the embodiments 
herein that others can, by applying current knowledge, 
readily modify and/or adapt for various applications such 
specific embodiments without departing from the generic 
concept, and, therefore, such adaptations and modifications 
should and are intended to be comprehended within the 
meaning and range of equivalents of the disclosed embodi 
ments. It is to be understood that the phraseology or termi 
nology employed herein is for the purpose of description and 
not of limitation. Therefore, while the embodiments herein 
have been described in terms of preferred embodiments, 
those skilled in the art will recognize that the embodiments 
herein can be practiced with modification. 

What is claimed is: 
1. A method for representing OLAP (Online Analytical 

Processing) queries in a data grid in real time, the method 
comprising the following steps: 

receiving a new OLAP query; 
building a directed acyclic graph structure for the OLAP 

query; 
initializing the graph structure by generating signals for 

one or more business entities, wherein said signals 
trigger at least one of an addition of a new business 
entity into said directed acyclic graph structure and 
removal of a specific business entity from said directed 
acyclic graph structure; 

processing the generated signals of the one or more 
business entities; 

linking the business entities based on matching of query 
filter parameters specified in the OLAP query; and 

calculating aggregate values at one or more a plurality of 
nodes of the directed acyclic graph structure; 

wherein said OLAP queries are represented in the data grid 
as a collection of the plurality of nodes, and wherein each of 
said plurality of nodes incorporate a key-value pair, said 
key-value pair indicative of at least a type of a node and the 
aggregate value stored at the node. 

2. The method of claim 1, wherein the nodes in the 
directed acyclic graph comprises: 
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a plurality of blue nodes adapted to maintain links to one 
or more business entities stored in a data grid and to 
hold calculated aggregate values; and 

a plurality of grey nodes adapted to hold the calculated 
aggregate values, wherein the calculated aggregate 5 
values comprise at least one of SUM, ACCOUNT and 
AVG. 

3. The method of claim 2, wherein the step of processing 
the signals further comprises: 

building links in the blue nodes for one or more relevant 10 
business entities; 

calculating aggregate values in the blue nodes from linked 
business entities; and 

propagating aggregated values to other aggregate values 
in the grey nodes. 15 

4. The method of claim 1, further comprises the step of 
modifying the entity links and the aggregated values in the 
directed acyclic graph structure in response to a modification 
in the business data. 

5. The method of claim 1, further comprises the step of 20 
representing multiple OLAP queries on a single entity by 
merging directed acyclic graph structure for each OLAP 
query. 

6. The method of claim 1, wherein the method further 
comprises the following steps: 25 

merging query results from individual data grid in a 
shared distributed cache; and 

merging results from OLAP queries from a plurality of 
data grids. 

7. The method of claim 6, wherein a plurality of push/pull 30 
mechanisms are employed to merge OLAP query results into 
the distributed cache. 

k k k k k 


