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SYSTEM AND METHOD FOR QUERYING DATA SOURCES

TECHNICAL FIELD
(0001] The present disclosure relates to the field of data processing and more

particularly, to querying data from multiple data sources/layouts, and cleaning,

transforming and aggregating the data to return a query result.

BACKGROUND OF THE ART
[0002] Databases (or data warehouses) are data repositories designed to

facilitate information retrieval and analysis. Extract, transform and load (ETL) is
a process that is needed to populate data in a database. Data is extracted from
homogeneous or heterogeneous data sources. The extracted data Is

transformed into a proper format or structure and the transformed data is

loaded into tables in the database for querying and analysis purposes.

(0003] This approach is referred to as “schema-on-write”. The process is
tedious and may be complex if there are large variations in the format or
structure of data extracted from the various data sources. In addition, as the
number of data tables increases the tables themselves need changes, the costs

associated with storing and managing the structure and the stored data also

INcrease.

[0004] Data querying refers to making a request for information from a
database. The predefined structure with proper indexation and the ability to
properly target a query in order to efficiently obtain only the information
requested is what makes databases so powerful. There are various forms of
posing gueries, such as choasing parameters from a menu, query by example

(QBE), and using a guery language. Use of a query language, such as
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Structured Query Language (SQL), requires knowledge of the database
structure, business concept, and general query programming language, and
therefore not everyone can design new queries on the fly. Even with query
methods other than direct use of a query language, the query language Is

usually involved behind the scenes to generate the query.

[0005] The rigidity and the need to predefine everything in advance to store data
INn a database, the complexity to manage exceptions and clean everything
pbefore loading data to the database affect cost and flexibility of any data
solution. Therefore, there is a need to improve methods and systems used to

access data stored in data sources.

[0006] Moreover, there 1s a shift In the data management Industry to store data
using an unstructured base, use scripts to manage different structures of data,
and transform and process data with the similar scripts. This approach is
referred to as “schema-on-read” and is sometimes called NoSQL, Hadoop or
Big Data In general. As there are no structured scripts, the complexity and
dependency of managing the structures has shifted from database
administrators to skilled programmers. Therefore, there is also a need to

improve methods to structure and maintain that approach.

SUMMARY
[0007] There Is described herein a method and system for obtaining results from

one or more data sources without the need to extract, transform and load the
data into a database prior to performing a query. The data may retain its original
format and remain in its Initial location, and selective access to the data Is
provided using dynamically generated query statements. Multiple data sources
may be accessed concurrently, each data source having its own format for
stored data. Update of queries Is facilitated by the general structure and visual
nature of the method.

[0008] Query statements are generated to obtain data (query results) from the

various data sources by defining data sources, target fields, and parameters to
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be used for a given query. The statements comprise predefined operations that
are applied recursively in order to transform (and sometimes aggregate) the
data from the data sources into query results. Query statements and query
results may be saved for later use (if applicable) along with an information file to

determine the source, the parameter, and the query statement used.

[0009] Saved query results may be reused (i.e. used to regenerate a query
result) If a new query comprises the same data sources and the same
parameters, and the data sources have not changed. Saved query statements
may also be reused If a new query comprises the same data sources and the
same parameters but the data source has changed. In such a case, a
previously saved query result may be deleted and a new query result may be

generated along with a new information file.

[0010] Saved query statements may be used as data sources for new query
statements. This creates a recursive and cascading architecture, whereby a
statement may pull raw data from different sources and produce guery results to

be used as sources for other query results.

[0011] The system Is essentially a "pull-type” system, whereby data 1s pulled
when needed, instead of a “push-type” system, whereby data is pushed into a
database for later access. The pull function Is recursive In Its transformation of
the data from the various data sources in order to generate a result. The saved
statements and saved results are used In a recursive and cascading

architecture.

[0012] In accordance with a first broad aspect, there is provided a method for
querying data from data sources. The method comprises receiving a first query
request and generating a first query statement corresponding to the first query
request, the first query statement identifying at least one first data source; at
least one first target field; first query parameters; and a plurality of nested
operations having associated attributes. The method further comprises
executing the first query statement by accessing the at least one first data

source using the first query parameters; retrieving data from a given field in the
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at least one first data source using at least one of the nested operations; and
transforming retrieved data into at least one target result using remaining ones
of the nested operations. The method also comprises generating a first query
result by populating the at least one target field with the at least one target

result.

[0013] In accordance with another broad aspect, there Is provided a system for
guerying data from data sources. The system comprises a processing unit and
a memory communicatively coupled to the processing unit and comprising
computer-readable program iInstructions. The program instructions are
executable by the processing unit for receiving a first query request and
generating a first query statement corresponding to the first query request, the
first query statement identifying at least one first data source; at least one first
target field; first query parameters; and a plurality of nested operations having
associated attributes. The program is also executable for executing the first
query statement by accessing the at least one first data source using the first
guery parameters: retrieving data from a given field in the at least one first data
source using at least one of the nested operations; and transforming retrieved
data Into at least one target result using remaining ones of the nested
operations. The program code Is also executable for generating a first query
result by populating the at least one target field with the at least one target

result.

[0014] In accordance with yet another broad aspect, there is provided a non-
transitory computer readable medium having stored thereon program
iInstructions executable by a processing unit for querying data from data
sources. The program instructions are executable for receiving a first query
request and generating a first query statement corresponding to the first query
request, the first query statement identifying at least one first data source; at
least one first target field: first query parameters; and a plurality of nested
operations having associated attributes. The instructions are also for executing
the first query statement by accessing the at least one first data source using

the first query parameters; retrieving data from a given field in the at least one
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first data source using at least one of the nested operations; and transforming
retrieved data into at least one target result using remaining ones of the nested
operations. The Instructions are also for generating a first query result by

populating the at least one target field with the at least one target result.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Further features and advantages of the present invention will become

apparent from the following detailed description, taken in combination with the

appended drawings, in which:
[0016] Fig. 1 illustrates some components used for a data query method;

[0017] Fig. 2 illustrates some elements used for the creation and execution of a

guery statement;

[0018] FIg. 3 IS a generic example of elements used In the creation of a query
statement;

[0019] Figs. 4a to 4f are screenshots of a graphical user interface showing an

exemplary creation of a recursive transformation of data to define a target field;

[0020] Figs. 5a to 5d are screenshots of a graphical user interface showing an
exemplary creation of a recursive transformation of data to define a joined
target where at least two data sources are joined together and the initial node of

the target field is a join function;

[0021] Fig. © lllustrates an exemplary embodiment of query statements being

used as data sources for other query statements;

[0022] Fig. 7 illustrates an exemplary embodiment of the query results

generated from the query statements of figure 6;

[0023] FIg. 8 lllustrates an exemplary embodiment of some query results from

figure 6 needing to be regenerated due to a change In a data source;
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[0024] Fig. 9 illustrates an exemplary embodiment of how ad hoc parameters

are passed to query results;

[0025] Fig. 10 illustrates an exemplary embodiment of some query results from

flgure 9 needing to be regenerated due to a change In parameters;
[0026] Fig. 11 illustrates an exemplary system for querying data;

[0027] FIg. 10 lllustrates an exemplary embodiment for the data query system of

figure 11; and

[0028] Fig. 13 lllustrates an exemplary embodiment for an application running

on the processor of figure 12.

[0029] It will be noted that throughout the appended drawings, like features are

identified by like reference numerals.

DETAILED DESCRIPTION
[0030] Referring to figure 1, there are illustrated the basic components of a data

guery method. A query statement 100 comprises one or more operations that
define a query request. The query statement 100 identifies at least one data
source from a set of data sources 101. The data sources 101 are, for example,
data files 101a, previous query results 101b, databases 101c, previous query
statements 101d, or other types of data sources 101e such as data from a table
on a website. The query statement 100 also defines at least one target field
from at least one data source from which to extract data. The query statement
100 uses query parameters 102 that may be defined and passed on the fly to
create query results 103. The query parameters 102 may also be default

parameters that are global to all query statements 100.

[0031] As per figure 2, a query request 200 may be created using a graphical
user interface (GUI) 201. The GUI 201 is used to view and/or set-up the query
request 200, from which a query statement 100 will be generated. The GUI 201

allows the relationship between the sources 101, parameters 102, and the
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result 103 to be displayed to the user. Query statements 100 may be saved as
mark-up language files, such as XML files 202 or other such files. |If changes
are required, the GUI 201 can load previously created XML files 202. A query
statement executable 203 can use previously created XML files 202 to generate
a query result 103 through a separate and independent process. The guery
statement executable 203 may be, for example, of an EXE, COM, or DLL type,

or it may be attached to a server or a web service.

[0032] Query statements 100 are built to define result target fields from a series
of operations that are applied recursively in order to transform (and sometimes
aggregate) the data from the data sources 101 into query results 103. Some
exemplary operations for transforming the data are map, calculate, find, format,
left, length, replace, right, part, ToSplit, trim, switch, and ExcelFx. They are

defined as follows:

. Map: to combine values from multiple nodes;

. Calculate: to apply mathematical formula to nodes;

. Left/Right: to return number of characters retained from left/right side of
node;

. Part: to return a number of characters retained from the first node starting

from a second node for the length of the third node;

° Trim: to remove characters from beginning of node, end of node, or both;
° Length: to count node value number of characters;
. Format: to transform first node value format to second node format; with

optional definition of original format using the third node. This can be
used as a way to convert data from one format to another.
. Find: to find value position In text of first node or to count the number of

occurrences of the second nodes In the first node;

° ToSplit: to divide first node in sections of second node and return section
number of third nodes; and

° Switch: to apply basic “IF° condition application by comparing the first

node against the third node using the second node operator. The return
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value has two options — true to return the fourth node or false to return
the fifth node.

[0033] Each operation has one or more attributes that define the parameters of
the operation. For example, the operation “left” has two attributes (nodes). They
are an initial value and a length to keep. The operations may be used to define
a target field, a filter (in or out), or the way data i1s to be aggregated/grouped by
selected target fields. The attributes are set as nodes In a tree-like

transformation, as will be illustrated below.

[0034] Figure 3 1s a generic example of how a query statement 100 is created.
One or more target fields 300 are defined and populated with query results 103
using a series of nested operations 302 having associated attributes. In some
embodiments, data from one or more data sources 101 may be passed through
an Initial filter 301 to reduce the size of raw data to be used in subsequent steps
of the process. This filtering step may Involve using recursive or nested
operations on target fields, global parameters, or hard coded values. The target
flelds 300 may comprise standard or joined results. Joined results combine two
target field results from two or more data sources into a single target field,
whereas standard target fields have a single root and take data from any
source. Joined target fields may use recursive transformation in the definition of
the target results. Operations 302 are applied to the raw data or to results of
previous operations. Results of the operations may be further processed 303,
for example by filtering, grouping, or sorting the results. Some examples of
grouping are grouping by select, sum, average, count, count distinct, max, min,

avg, first, last, percent, total, product, etc.

[0035] In some embodiments, data from one or more data sources 101 may be
grouped by selected data source fields to modify the content without having to
create a new query statement. In other embodiments, a simplified query
statement having only one source may be created to apply against a data
source 101 in order to use a modified source without having to create a new

query statement. This Is called a “"statement style” query, 1s only temporary In
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the query statement, and is applied only to redefine the source. Such a query

has a single source, the original source.

[0036] Referring to figures 4a to 4f, there Is illustrated a specific example for

creating a query statement 100 using an exemplary GUI 201. The example
shows one way In which a data source having a list of full names may be

gueried to return the first name of each row.

[0037] Figure 4a illustrates the GUI 201 comprising a data source area 402, a
guery results area 404, and an operations area 406. The data source area 402
displays the content of a data source 101. A pull-down menu or other selection
means may be provided to select which data source I1s to be displayed in the
data source area 402. The query results area 404 displays the query results
103 as they are generated, and the operations area 406 displays each
operation applied to the data and its corresponding attributes. A results
definition area 408 Is also provided to display the parameters used to define
how the target results in the results area 404 are displayed In the final query
result. In flgure 4a, the operations area 406 and query results area 404 are
blank as no operations have yet been defined. The data source area 402
displays three rows of a source field called "FullName” from a data source
called “Source”. Note that the names and content of targets fields and data

sources used herein are for illustrative purposes only.

[0038] Figure 4b illustrates a first operation having been entered In the
operations area 406. The operation Is used to populate the target fields 403 in
the results area 404 with an Initial string of characters. The operation In this
example is simply to return the value of a given field in a given source. An
operation attribute 412 is displayed as “[Source].[FullName]’, referring to the
field called “FullName” in the source called “Source”. The returned result 414 is
‘Jean Tremblay”, which is displayed next to the attribute 412. An attributes area
410 i1s provided in the GUI 201 to display the attributes of a selected operation.
This feature is useful when the query results 103 are obtained using a plurality

of nested operations, each having its own attributes, as will be shown below.
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[0039] In figure 4c, another operation has been added to the operations area
406. The operation is entitled “ToSplit” and comprises three attributes, which
are displayed in the attributes area 410. It should be noted that the names of
the operations are only lillustrative and may vary. The operations may be
predefined, having a predetermined number of attributes associated thereto,
and each attribute having a predetermined purpose or role in the operation. For
example, for the operation “ToSplit”, a first attribute refers to a string of
characters on which the operation is performed. In this case, the string of
characters iIs the result from the previous operation, namely “Jean Tremblay”. A
second attribute refers to what is sought within the string of characters, which in
this case Is a space. A third attribute refers to which block of text should be
returned once the “space” has been encountered Iin the string of characters,
namely the first block of text, which iIs identified by “1°. The result I1Is "Jean”,
which is displayed next to the operation name “ToSplit”. This operation has thus
been set to return the first block of text in the string of characters separated by a
space. If the value “2° had been entered as the third attribute instead of “17, the
returned result would have been “Tremblay” instead of “Jean”. In the results
area 404, field 403a is displayed as “Jean”, field 403b is displayed as “Samuel’
and field 403c is displayed as “Gates, Will” because the is no space in the string
of characters “Gates,Will". As demonstrated with this example, operations may

be set to return the original value when no other option is possible.

[0040] Figure 4d illustrates the query having been further expanded by adding
another operation in order to change the result returned in field 403c. The newly
added operation is entitled “Switch” and it has five attributes. As listed in the
attributes area 410, the attributes are an Initial value, a comparison operator, a
value to compare, a value to use If the result is true, and a value to use If the
result I1s false. The initial value Is set to "Find”, which is itself an operation
having three attributes. Its three attributes are a string of characters defined by
the field "FullName” in the source "Source”, a text splitter to look for (in this case
a comma), and a count of the number of occurrences of the text splitter. The

returned result of the operation “Fingd”™ is "0” for the first row of the field

-10 -
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‘FullName” of the source “Source”. Indeed, there are no commas in the field of
the first row. The “Switch” operation is thus set to determine if “0” “=" “0”. If the
outcome of the comparison is true, then the value returned is the fourth attribute
(i.,e. the operation “ToSplit” is performed). In other words, if there are no
commas In the field, return the first block of text in the string of characters

separated by a space.

[0041] Figure 4e illustrates the value to return for a false result of the “Switch”
operation, which is the result from the fifth attribute. Another “ToSplit” operation
has been added as the fifth attribute. In this case, the text splitter is a comma
instead of a space, and the position of text to be returned is the second block of
text instead of the first. Therefore, If there IS a comma In a field, the text after
the comma Is returned Instead of the text before the space. Figure 4f illustrates
the results of the operations for the third row of the target field "FullName” of the
data source. The result in field 403c Is shown to be correctly displayed as it
contains the first name “WillI". In addition, each intermediate step of the
transformation is displayed with its accompanying result. The user can select
any one of the result fields 403a, 403b, 403c, and the results returned for that

fleld are displayed in the operations area 406.

[0042] As Illustrated In figures 4a to 4f, the method allows the partial value of an
attribute or of a final result to be displayed to the user throughout the process.
This i1s a distinction to make with a method that uses programming scripts
instead of the recursive transformation described herein. Programming scripts
only output a final result. With the present method, partial results may be
displayed systematically for each line of the operations. It Is therefore easier to
find a problem/bug and modify selected nodes to fix or enhance how each node
IS setup and returns results. As shown, the transformation of the target field,
such as the one In figure 4c, may be expanded by looking at the partial value
and knowing that the transformation needs to be corrected to accommodate the
third row of “Gates, Will*, as per figures 4d, 4e, and 4f. This could not be easily

done using program code without partial values.

-11 -
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[0043] Figures 5a to 5d illustrate an exemplary embodiment of the creation of an
automated join of two or more data source with joined target fields using
recursive transformation. Figures 5a and 5b show the GUI 201 with two
sources, namely “Notes® 502a and “Average” 502b, displayed In the data
source area 402. In figure 5a, the source "Notes” 502a Is displayed while In
flgure 5b, the source "Average” 502b Is displayed. In the query results area 404,
the target fields 403 shown are “students”, “"group”, “class”, “grades”, and
‘average’. Target fields “students”™ and “grades” have a single source, which Is
‘Notes” 502a. Target fleld "average”™ has a single source which Is “"Average’
502b. Target fields “group”™ and “class” are joined target fields from sources
‘Notes” 502a and “"Average” 502b. As per figure 5b, an operation “Format” Is
applied to the field “Grade” in the source “Average” 502b in order to return a

four digit value Instead of the entire value of the field.

[0044] Figure 5c illustrates the process of creating the joined target field “class”
from data sources "Notes” 502a and “Average” 502b. As displayed In the
operations area 406, the operation “Join® has multiple attributes, each referring
to the same field “Group” In the respective data sources “Notes” 502a and
‘Average” 502b. The content of both fields “Group” is 1B and thus the “Join”
operation may be performed directly. In contrast, figure 5d Illustrates the
process of creating joined target field “class” from data sources “Notes” 502a
and “Average” 502b. Since the content of the fields “Class” in the two sources is
different, field “class” from data source “Notes” 502a Is first transformed using a
‘Left” operation Iin order to return only the first three characters of the string,
namely “Che”. Once this transformation is made, the “Join” operation may then
be performed properly to obtain the results in target field “Class”. Without the
application of the “Left” node, the join Is performed on two disparate data values
and therefore will return a number of rows equivalent to the sum of number of

rows from both data sources as there Is no join match.

[0045] Joined target fields may thus be created similarly to standard target
flelds, using the “Join” operation having attributes that identify the sources and

flelds to be joined. Additional operations may be nested in the “Join” operation

- 12 -
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In order to transform one or more fields from the sources for the “Join”
operation. Two or more attributes may be set for the “Join® operation, as a

function of the number of sources being joined into a given target field.

[0046] Joined target fields are used to bind two or more data sources In the
guery result. Multiple columns may be joined target fields. An Index of all
matched rows from each source IS created. The transformation to determine the

value of each target fleld may be performed using the index.

[0047] The examples illustrated herein demonstrate one way to query a source
having a plurality of rows with a field containing full names in order to return the
first name in each field. Other ways may also be used based on the method and
system presented herein. For example, different operations may be selected,
the operations may be presented in different orders, and different attributes may
be used. The nested nature of the operations allows a user easy access to the
iIntermediate steps of the transformation, such that a first attempt that may
return an incorrect result for one or more fields can easily be corrected, as

demonstrated In the example above.

[0048] The operations are performed on the data from the data sources without
affecting the raw data per se. Therefore, multiple operations may be performed
In parallel using the same original raw data. An unlimited number of operations
may be used to obtain the results of a query, as long as the steps in the query

process are not circular.

[0049] In some embodiments, query statements 100 may be used as data
sources for other query statements 100. One such example is illustrated in
figure 6. When query statement 100a 1s executed, it calls as its sources query
statements 100b, 100c, and 100d. When query statements are called upon as
sources, data may be extracted from target fields of corresponding query
results. Operations are presented in a same manner, whether the data source is
a data file or another query statement. For example, a “ToSplit” operation In
query statement 100a may have as an attribute

‘[query_statement _100b].[FirstName]” to identify the source and the field from
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which data is extracted. Query statement 100b calls as its source data file
101w, while query statement 100c calls as its sources gquery statements 100e
and 100f. When query statement 100a is executed, this may cause query
statements 100b, 100c¢c, 100d, 100e, 100f, 100g, 100h, 100i, 100k, 100I, 100m,
100n, 1000, 100p, 100qg, 100r to be successively executed. Query statement
100b will extract data from data file 101w, query statement 1000 will extract
data from data files 101m and 101n, query statement 100p will extract data from
data files 1010 and 101r, query statement 100g will extract data from data file
101u and 101v, query statement 100h will extract data from data file 101y,
guery statement 100r will extract data from data files 101p and 101q, query
statement 100g will extract data from data file 101s, and query statement 100n
will extract data from data file 101t. Data extracted from the data sources 101m,
101n, 1010, 101p, 101qg, 101r, 101s, 101t, 101u, 101v, 101w IS passed from

statement to statement until it reaches the initially called query statement 100a.

[0050] Figure 7 illustrates the query results 103 that are associated with each
guery statement 100 from figure 6. Each executed query statement 100a-100r
will generate a query result 103a-103r. More particularly, execution of query
statement 100a will result in the execution of query statements 100b-100r,
which will generate query results 103b-103r, which will in turn be used to
generate query result 103a. Note that there is no indication in query statement
100a that any query statements other than 100b, 100c, 100d are used to
generate query result 103a. Each query statement identifies only its direct
sources. Should any one of those direct sources be another query statement

that refers to another source, this i1s independent of the Initial query statement.

[0051] In some embodiments, generated query results may be saved for reuse.
As a query result file may be quite large, a simplified file containing information
may be created to store, for example, the query statement name, parameter
values used, source names, and last written date. Other information may also
pbe stored In order to determine If the query statement may be reused. For
example, If query results 103a-103r are saved after having been generated, and

any one of these results is called again, a saved query result file may be used

_14 -



CA 02973234 2017-07-07

WO 2016/149834 PCT/CA2016/050351

instead of regenerating the query result. Similarly, query statements 100 may
also be saved and reused at a later time. Note that data sources 101 may be
modified, for example by adding, removing or modifying content, changing a
data timestamp, modifying a format of the data, or making any other type of
change to the data source. In such Instances, it may be necessary to
regenerate a query result 103, depending on whether its source (direct or

iIndirect) has undergone any type of change.

[0052] Figure 8 Illustrates an example where two data sources 1010 and 101s
have changed. When guery result 103a is called, a determination is made up
the various chains of query results 103 to each data source 101m-101n with
regards to whether any changes have been made. Any query result 103 found
INn a chain that ends with a changed data source Is regenerated to account for
the change. A recursive comparison of theoretical source to use against the
simplified file may determine if a query result file may be used. Previously saved
query results in these chains may be deleted and replaced with newly
generated query results. In this example, query results 103a, 103¢c, 103d, 103f,
103h, 1031, 103l, 103m, 103p, and 103q are regenerated. 1o do so, query
statements 100a, 100c, 100d, 100f, 100n, 1001, 100l, 100m, 100p, and 100q are
re-executed. Saved query statements 100 may be retrieved and re-executed
instead of having to recreate query statements 100a, 100c, 100d, 100f, 100h,
100i, 100I, 100m, 100p, and 100q.

[0053] Note that parameters 102 may be used In some but not all query
statements 100. Not all statements 102 need to use parameters and they do not
need to be passed from one statement to another. In some embodiments,
parameters 102 may be set as global parameters to be used In all query
statements 100 during a same session. Default values may be used If the
parameters 102 are not set when a query result, such as query result 103a, Is
called. Ad hoc parameters may also be provided for certain query statements
100. Query results generated using ad hoc parameters may be saved with

source and parameter information therein.
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[0054] Figure © Is an example where ad hoc parameters [a], [b], [c] are used for
generation of a subset of query results 103, namely 103a, 103b, 103e, 103f,
103q, 103m, and 103n. Figure 10 is an example where query statement 100a is
executed with the same unchanged data sources and the same target fields as
those used to generate query result 103a In figure 9, but parameter [P] has
pbeen changed to [B]. As such, query results that are unaffected by the change
iIn parameter may be reused without being regenerated. Query results that are
affected by the change in parameter, i.e. those that use parameter [b] and those
that come from a query result that uses parameter [b], are regenerated. In this
example, query results 103b, 103qg, 103e, and 103m use parameter [b], and
guery results 103a, 103c, 103d, 103f, and 103i come from one or more guery
results that uses parameter [b]. They are thus regenerated. New query requests
103bb, 103gg, 103ee, 103mm, 103aa, 103cc, 103dd, 103ff, and 10311 may be
saved. Indeed, previously saved query results 103bb, 103g, 103e, 103m, 103a,
103c, 103d, 103f, and 103| do not need to be deleted as the sources have not
changed. Should a query request with the same data source, target fields, and
parameters [a], [b], [c] be made, previously saved query request 103a may be

used.

[0055] In some embodiments, a hybrid scenario may be encountered, whereby
some but not all parameters are changed, and some but not all sources are
changed. Query results found in a chain that ends with a changed data source
are regenerated to account for the change, and query results that are affected
by the change of parameter are also regenerated. Query results regenerated
due to a changed source will replace previously saved query results, while
guery results regenerated due to a changed parameter will be added to the set

of saved query results.

[0056] Referring to figures 11 to 13, a system for querying data sources will now
be described. In figure 11, there is illustrated a data query system 1002. The
data query system 1002 may be accessible remotely from any one of a plurality
of devices 1010 over connections 1008. The devices 1010 may comprise any

device, such as a personal computer, a tablet, a smart phone, or the like, which
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s configured to communicate over the connections 1008. In some
embodiments, the data query system 1002 may itself be provided directly on
one of the devices 1010, either as a downloaded software application, a

firmware application, or a combination thereof.

[0057] One or more data sources 101 may be integrated directly into the data
query system 1002 or any one of the devices 1010, or may be provided
separately therefrom (as illustrated). In the case of a remote access to the data
sources 101, access may occur via connections 1008. The connections 1008
may take various forms, for example wire-based technology such as electrical
wires or cables, and/or optical fibers. The connections 1008 may also be
wireless, such as RF, infrared, Wi-Fi, Bluetooth, and others. Connections 1008
may therefore comprise a network, such as the Internet, the Public Switch
Telephone Network (PSTN), a cellular network, or others known to those skilled
in the art. Communication over the network may occur using any known
communication protocols that enable devices within a computer network to
exchange Iinformation. Examples of protocols are as follows: |IP (Internet
Protocol), UDP (User Datagram Protocol), TCP (Transmission Control
Protocol), DHCP (Dynamic Host Configuration Protocol), HTTP (Hypertext
Transfer Protocol), FTP (File Transfer Protocol), Telnet (Telnet Remote
Protocol), SSH (Secure Shell Remote Protocol).

[0058] The various data sources 101 described herein may be provided as
collections of data or information organized for rapid search and retrieval by a
computer. The data sources 101 may be structured to facilitate storage,
retrieval, modification, and deletion of data In conjunction with various data-
processing operations. The data sources 101 may be any organization of data

on a data storage medium, such as one or more Servers.

[0059] As shown In figure 12, the data query system 1002 illustratively
comprises one or more server(s) 1100. For example, a series of servers
corresponding to a web server, an application server, and a database server

may be used. These servers are all represented by server 1100 in Figure 12.
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The server 1100 may be accessed by a user using one of the devices 1010, or
directly on the system 1002 via the graphical user interface 201. The server
1100 may comprnse, amongst other things, a plurality of applications 1106a ...
1106n running on a processor 1104 coupled to a memory 1102. It should be
understood that while the applications 1106a ... 1106n presented herein are
llustrated and described as separate entities, they may be combined or

separated in a variety of ways.

[0060] The memory 1102 accessible by the processor 1104 may receive and
store data. The memory 1102 may be a main memory, such as a high speed
Random Access Memory (RAM), or an auxiliary storage unit, such as a hard
disk, a floppy disk, or a magnetic tape drive. The memory 1102 may be any
other type of memory, such as a Read-Only Memory (ROM), or optical storage
media such as a videodisc and a compact disc. The processor 1104 may
access the memory 1102 to retrieve data. The processor 1104 may be any
device that can perform operations on data. Examples are a central processing
unit (CPU), a front-end processor, a microprocessor, and a network processor.
The applications 1106a ... 1106n are coupled to the processor 1104 and
configured to perform various tasks. An output may be transmitted to the
devices 1010 or displayed directly on the GUI 201. The memory 1102
llustratively comprises predefined operations and associated attributes. The
memory may also comprise saved query statements and/or saved query

results.

[0061] Figure 13 Is an exemplary embodiment of an application 1106a running
on the processor 1104. The application 1106a illustratively comprises a query
statement module 1202 and a query result module 1204. The query statement
module 1202 may be configured to receive a query request. Parameters for the
query request may be provided within the query request or separately
therefrom, as explained above. The query statement module I1s configured to
generate a query statement comprising at least one data source, at least one
target field, query parameters, and a plurality of nested operations having

associated attributes. The query statement module 1202 is also configured to
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execute the gquery statement by accessing data sources, retrieving data from
one or more fields in the data sources, and transforming retrieved data into
target results using the nested operations. Transformed data is provided to the
guery result module 1204, which s configured to generate a query result by

populating the target fields with target results.

[0062] Application 1106a or another application, such as application 1106b, may
be configured to determine, upon receipt of another query request, If a
previously stored query result may be used. Application 1106a, 1106b, or
another application may be configured to determine If a change has occurred to
one or more sources in a chain of data sources, to regenerate query results that
are affected by the source change, and to delete previously stored query results
that correspond to the regenerated query results. Application 1106a, 1106b, or
another application may be configured to determine if a change In some
parameters between a previous query statement and a newly received query
statement may allow some query results in a chain of query results to be reused
while other query results need to be regenerated. Regenerated query results for

changed parameters may be stored in addition to the initial query results.

[0063] Note that data sources may be identified in various ways, such as by
identifying a location or another query statement by name, identifying a type or
format, providing a header for a type of file format to define sources fields, or
other ways. Target fields may also be defined Iin various ways, such as using
text values to determine an output layer. Information such as the name of a
fleld, the order of a field, whether the field 1s visible or not In the final result. and
if the fleld I1s used to sort the final result may be provided. With regards to global
parameters to be used by all query statements, they may identify values passed
at the same time a final query statement is called. They may be set as default
values in the setup process. They may also be used as source paths, for target

fleld setup, or to filter data.

[0064] The above description is meant to be exemplary only, and one skilled In

the relevant arts will recognize that changes may be made to the embodiments
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described without departing from the scope of the invention disclosed. While
llustrated In the Dblock diagrams as groups of discrete components
communicating with each other via distinct data signal connections, it will be
understood by those skilled In the art that the present embodiments are
provided by a combination of hardware and software components, with some
components being implemented by a given function or operation of a hardware
or software system, and many of the data paths illustrated being implemented
by data communication within a computer application or operating system. The
structure Iillustrated 1s thus provided for efficiency of teaching the present
embodiment. The present disclosure may be embodied Iin other specific forms
without departing from the subject matter of the claims. Also, one skilled in the
relevant arts will appreciate that while the systems, methods and non-transitory
computer readable mediums disclosed and shown herein may comprise a
specific number of elements/components, the systems, methods and non-
transitory computer readable mediums may be modified to include additional or
fewer of such elements/components. The present disclosure is also intended to
cover and embrace all suitable changes in technology. Modifications which fall
within the scope of the present invention will be apparent to those skilled in the
art, in light of a review of this disclosure, and such modifications are intended to

fall within the appended claims.
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CLAIMS:

1. A method for querying data from data sources, the method comprising:
(a) receiving a first query request;
(b) generating a first query statement corresponding to the first query
request, the first query statement identifying:
(i) at least one first data source comprising a second query
statement:
(1) at least one first target field;
(i) first query parameters; and
(iv) a plurality of nested operations having associated attributes;
(c) executing the first query statement by:
(v) accessing the at least one first data source using the first query
parameters;
(vi) retrieving data from a given field in the at least one first data
source in accordance with at least one of the nested operations; and
(vil) transforming retrieved data into at least one target resuit In
accordance with remaining ones of the nested operations; and
(d) generating a first query result by populating the at least one target field
with the at least one target result,
wherein executing the first query statement comprises executing the
second query statement and generating a second query result, and wherein
retrieving data from the given field comprises retrieving data from the given field of

the second query result.

2. The method of claim 1, wherein the at least one first data source comprises at
least one chain of query statements that each refer to another query statement
until a final data source is referred to for each chain of query statements, and
wherein executing the first query statement comprises executing all of the query

statements in the chain and generating corresponding query results.

3. The method of any one of claims 1 to 2, further comprising saving at least one

of query statements and query results for reuse.
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4. The method of any one of claims 1 to 3, further comprising:

(e) receiving a third query request identifying at least one third data source,
defining at least one third target field, and comprising third query parameters;

(f) determining if the at least one third data source, the at least one thira
target field, and the third query parameters match the at least one first data
source, the at least one first target field, and the first query parameters,
respectively;

() in case of no match, generating a third query statement in accordance
with the third query request and executing the third query statement to return a
third query result;

(h) in case of a match, retrieving the first query result and returning the first

query result as the third query result.

5. The method of claim 4, wherein (h) further comprises determining if the at least
one first data source has changed, and

(viii) in case of no change, retrieving the first query result and returning the
first query result as the third query result is performed; and

(ix) in case of a change, deleting the first query result, retrieving the first
query statement, and executing the first query statement to return the third query

result.

6. The method of claim 5, wherein (ix) further comprises deleting all query results

associated with query statements in a chain of query statements that refer to the
changed data source, regenerating query results for the query statements in the
chain of query statements that refer to the changed data source, and retrieving
stored query results for query statements that are not part of the chain of query

statements that refer to the changed data source.

7. The method of any one of claims 4 to 6, further comprising, in case of no match
or a change in at least one parameter between the first query parameters and the
third query parameters, regenerating query results for the query statements in the
chain of query statements that use or resuit from the use of the changed at least
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one parameter, and retrieving stored query results for query statements that are

not part of the chain of query statements that use or result from the use of the

changed at least one parameter.

8. The method of any one of claims 1 to 7, wherein generating the first query
statement comprises using recursive data transformation steps to define the steps
of (v) accessing, (vi) retrieving, and (vii) transforming, in order to obtain the at

least one target result.

9. The method of claim 8, wherein generating the first query result further
comprises displaying returned values for each one of the recursive data

transformation steps.

10. The method of claims 8 or 9, wherein executing the first query statement

further comprises filtering at least one of retrieved data and transformed data.

11. The method of claim 10, wherein filtering comprises automatically determining

whether the filtering is applied to the retrieved data or the transformed data.

12. The method of any one of claims 8 to 11, wherein generating the first query
statement comprises defining an initial step of the recursive data transformation
steps as a join function in order to join at least two data sources together, and

defining the at least one first target field as at least one join target field.

13. The method of claim 12, wherein the join function uses fields from any one of

the at least one first data source, ad hoc parameters, and hardcoded values.

14. The method of claims 12 or 13, wherein executing the first query statement
comprises automatically determining an index of rows from the at least two data

sources to match the at least one join target field.

15. The method of claim 14, wherein transforming retrieved data comprises using
the index of rows for any non-join target fields.
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16. The method of any one of claims 8 to 15, wherein executing the first query
statement further comprises applying a first grouping function to the at least one

target result, and populating the at least one target field comprises using only

fields from the first grouping function.

17. The method of any one of claims 8 to 16, wherein executing the first query

statement further comprises applying a second grouping function to the at least

one first data source, and retrieving data comprises retrieving only from fields from

the second grouping function.

18. A system for querying data from data sources, the system comprising:
a processing unit; ana
a memory, communicatively coupled to the processing unit and comprising

computer-readable program instructions, the program instructions executable by

the processing unit for:
(a) receiving a first query request;
(b) generating a first query statement corresponding to the first query

request, the first query statement identifying:
(i) at least one first data source comprising a second query

statement;
(i) at least one first target field;

(it) first query parameters; and
(iv) a plurality of nested operations having associated attributes;

(c) executing the first query statement by:

(v) accessing the at least one first data source using the first query

parameters,;
(vi) retrieving data from a given field in the at least one first data

source in accordance with at least one of the nested operations; ana
(vii) transforming retrieved data into at least one target result in
accordance with remaining ones of the nested operations; and

(d) generating a first query result by populating the at least one target field

with the at least one target result,
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wherein executing the first query statement comprises executing the
second query statement and generating a second query result, and wherein
retrieving data from the given field comprises retrieving data from the given field of

the second query result.

19. The system of claim 18, wherein the at least one first data source comprises
at least one chain of guery statements that each refer to another query statement
until a final data source is referred to for each chain of query statements, and
wherein executing the first query statement comprises executing all of the query

statements in the chain and generating corresponding query resulits.

20. The system of any one of claims 18 to 19, further comprising saving at least

one of query statements and query results for reuse.

21. The system of any one of claims 18 to 20, wherein the computer-readable
program instructions are further executable by the processing unit for:

(e) receiving a third query request identifying at least one third data source,
defining at least one third target field, and comprising third query parameters;

(f) determining if the at least one third data source, the at least one third
target field, and the third query parameters match the at least one first data
source, the at least one first target field, and the first query parameters,
respectively:

(g) in case of no match, generating a third query statement in accordance
with the third query request and executing the third query statement to return a
third query result;

(h) in case of a match, retrieving the first query result and returning the first

guery result as the third query result.

22. The system of claim 21, wherein (h) further comprises determining if the at
least one first data source has changed, and
(viii) in case of no change, retrieving the first query result and returning the

first query result as the third query result Is performed; and
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(ix) in case of a change, deleting the first query result, retrieving the first

query statement, and executing the first query statement to return the third query

result.

23. The system of claim 22, wherein (ix) further comprises deleting all query
results associated with query statements in a chain of query statements that refer
to the changed data source, regenerating query results for the query statements in
the chain of query statements that refer to the changed data source, and retrieving
stored query resuits for query statements that are not part of the chain of query

statements that refer to the changed data source.

24. The system of any one of claims 21 to 23, further comprising, in case of no
match or a change in at least one parameter between the first query parameters
and the third query parameters, regenerating query results for the query
statements in the chain of query statements that use or result from the use of the
changed at least one parameter, and retrieving stored query results for query
statements that are not part of the chain of query statements that use or result

from the use of the changed at least one parameter.

25. The system of any one of claims 18 to 24, wherein generating the first query
statement comprises using recursive data transformation steps to define the steps
of (v) accessing, (vi) retrieving, and (vii) transforming, in order to obtain the at

least one target result.

26. The system of claim 25, wherein generating the first query result further
comprises displaying returned values for each one of the recursive data

transformation steps.

27. The system of claims 25 or 26, wherein executing the first query statement

further comprises filtering at least one of retrieved data and transformed data.

28. The system of claim 27, wherein filtering comprises automatically determining
whether the filtering is applied to the retrieved data or the transformed data.
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29. The system of any one of claims 25 to 28, wherein generating the first query
statement comprises defining an initial step of the recursive data transformation

steps as a join function in order to join at least two data sources together, and

defining the at least one first target field as at least one join target field.

30. The system of claim 29, wherein the join function uses fields from any one of

the at least one first data source, ad hoc parameters, and hardcoded values.

31. The system of claims 29 or 31, wherein executing the first query statement
comprises automatically determining an index of rows from the at least two data

sources to match the at least one join target field.

32. The system of claim 31, wherein transforming retrieved data comprises using

the index of rows for any non-join target fields.

33. The system of any one of claims 25 to 32, wherein executing the first query
statement further comprises applying a first grouping function to the at least one
target result, and populating the at least one target field comprises using only

fields from the first grouping function.

34. The system of any one of claims 25 to 33, wherein executing the first query
statement further comprises applying a second grouping function to the at least
one first data source, and retrieving data comprises retrieving only from fields from

the second grouping function.

- 27 -
CAN_DMS: 1109084613\2

CA 2973234 2018-02-14



PCT/CA2016/050351

CA 02973234 20177-07-07
1721

WO 2016/149834

mor/ JNsay 7 %,N&
INElle
A cOl

\

sialaweled
001 £1an
Juswialels a@ O

L0

\
(

99IN0S | | Juswaeleys Auanb JinsaJ Ayenb Sl14 Bleq \
ejed SNOoIN3I «lq SNOIASId |
1BU10

NS
N

N
v
NS
N



201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

2121

€0c¢

\\

319VvV.LNOdX
INJNFLIVIS | |e

Ad3dNO

LOC
32 L
\ o
9ddS 1NO
INdWNFL1VILS [ dN1dS / M3IA
AL3INO TIANX AS3dNO
A
00 1S9nba.

INElle




201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

e0C

1d0S -
Ad dNOYD -

1NO J=}id -

UOIOY 1asele
SAISINORY N0,

H

20€
AN

cOl

\

321

sJa)aweled

INElle

dO Bbold -
dO oiseqg -
ulof -
uoniuyad

sp|al4 Jobie]
Ble 9AISIN0SY

H

L0E
AN

NI 19} -

oIV Joseleq
SAISINO9Y NI,

PRI | OPIRId | gPI°PId | VPILI
«— 19bJe] | 19bie] | 1ebie] | 19bie]
. | 00¢ sp|ai4 Jebie] ejeQ
90IN0S JUSWSIELS
e1eq ISElte
IETSie _— — SNOIA=I4
S)INSay
INElite H 9|4 Eleqd
e SNoInald .

S921N0S ele(




PCT/CA2016/050351

20177-07-07

4/21

CA 02973234

WO 2016/149834

et ALY

e d ot NS
EENN N
PASRAS

SRS
TN
AR A
D SR AR
] ~

Welie
'f;'\'\ -

vl ele e
5

A
’

~

CACAPAAR A

’

RN €4
-,.;..-. LR
&':Gz;lm

K¢
ke

e
3

LN
R

v

LA KD

&

A A P
e SR A

LRy

AR A A
-~
<
37

A IR N A

AN

A

T

R

A b FA

AN AR A

AR SELERENEA

Lok
.

A R R A AR R 2K

N

A PALI AL

K

T

T
NN

'¢

S

HHARG A €
:1_\,?.‘

e

A A P
A

<

<

8o

N

KRR AR AR R R

2

- A T T o

S

4%,é.&%u,w,.:f.f.f.]f._.......f..@%%
=

RN A

UK

.

<

A
et i

FAEA
)
LA

»>

AR
2

RSB

¥

~

AR FAC:
NS

A

HHARG A €
. 'f.'s\ -i'

5

FON
~

Na
o,

SN

AR SIRN AN A AN A A

P s

2,

AN

AN
2,

HA
s

SN

(o

hA A

HAR
I--..f Nt -
X IR

<
\i‘,'.'."'l,
AR
A

3
’

AL F:
2,
iy
3

~
’

2.

A,
ORI
Ao

R,

SN

(o

)

AN AR A

5 ";EE'

~y

S
s

e
AR,

AR SELERENEA

: ; A PN N : AN : 3 . % 5 :

: ¥ ¥ 2 4 s ¥ ¥ = % . W R N r g oy P A

! ; IR, ; : ; ; ; ; N ! A & .@o@“ & %
Y ; ) X ) ¥ X ! ¥ s > ; A y ¥ X ¥ > X ) : ¥
SNANT LV FONT AN AN FTLENNT I NI R LN IOONY NI L i 2N PN YE R OV ENNANT R ENTF FON AR RO . AINNNNII LT RIS O T OTT A A LN & L AN RN AARINNA AN ZAN H NNV PIRNNC N NS S RIS ST TN LY LU FLLNNGNN Y T ANTLLINIT RS LYFINND SN aAr AT ANN ORI NS 3 S Aie O3 o S YT A o e o XY
’ et : ’ ’ ’ ’ e AN RY N RN P NN NI IADIDNIXE : X N Y A Dy R N NN RN DN AN AN RN Fe R RIR A S R DO,

AN

G

HARS )
¥
PN P

e

-
o
s

2.

Ry R AN Py A 3 BN I N I oA AN e A 3 A S Y T A AN T A A 2 I AN 3 S NN I 1 S B E S A A RS N A,

Va2

EEA A Kobobor BACAA MA L

ROKALLSD
SO A

}'::

LN

3 ,‘s S 3
i~ L4y

( o e 0 H . . Of . - . . . - . Qg . . . e . . " . - e 0 Eht - oo o v . e . . D . - . - . . . o, O
AR v S ? e e ? Feh : ; A RS ? R T A : 3 : ’ : 2 4 RIS ? ? AR ALY
PR . : . 2 : : giend I ; £ % TN AT p ERECD 4 SNy ; : A % AP : RN ENAS

PN N
P S A SR
DB LR S
O0H NSNS
SRR o

AN
o
5




PCT/CA2016/050351
/21

CA 02973234 2017-077-07

WO 2016/149834

3

B AN DA

..;.ma.vw%x

e
WYY

S

£

2 PEATIAMNANATIATI I AN AN AN X AAITANNTT A AN AN A A AV AT AT AT N A NANTSY AV A AT AN L AR N AT AT AT AW NATIATANSY AV ATVANVIN N

HILASRE

TR
s

13

4

TANAMIATAIMIATATN S AT
eaSgaes \.:
XXX

3

AN DA AN I LR AN Brr I B TIDAN AV IR AN NV E IRV

3

SN,

R
e ATh

/.

XA

”
PN LR
R &

2

R
v
vy

YA

N

$E5
1V
G

RPN
LAY
N

B
=
&
A
*

5

730
A

are

~
e
<4
¥

\
'I
”

2

A SR e AR S G § A A A

ALY
73,
o

b
S0 5

’

LPad o ot

o > .
A L :

S
“ H. .“ .. \‘M. &v ;H . “ A)\Aﬁ

A

s

WA

PNeed

SNSRI

0SS

flesassssrsassans

DX et
v

e
Ry

Fhres
TR

e
’
e

Frd
Y

'\

A A AN 2 : é%

SRRSO

LALS
0

S ek

ALY,
oo o

X,

I P T

g

b2

> g ) : 3 A
& %#m& bn,?vu&.& I«&J N7

I I I T P PR PPN ¢~

“ NG &«@&&%\ 5 : . ; ; N ; ; : : : A % ; : : Vv 3

y 5§%§g§ %ﬂ »\\Ay %ghlﬂ\?/p o A y X " X . L v y > g%&?vg§g§ L PO R S M S A S CXXLND P E NI 2 o RIS NNALTL, PNV 7 TP
T T Trr et i ity et Pttt ot o ettt oo R et o o w.wﬁ....(xﬂkn.\.vxﬁ.«ux..v.&".\xnb.,.<.....sx.u.,..x...,.&....\ B e e I R Ao

LS s Bravanemay sy RN C e - N

PR

Ot F'.\

2

B
e 0% % AR IS AL PN AN A AL AL A AL DI AL AL AL AT AR

FRTLC

< B m‘,.vc...\w... Lo

e
e

-
R

e
RN

'




CA 02973234 2017-077-07

PCT/CA2016/050351

WO 2016/149834

=7

=7

Sen
RS
Sl
DRI

T o i e T

AT IR TEN e

N RN N NN N NN AL AR 2 N RO N R RGN N RN

1
uu“ i
4 o ~ »
b IR . ~ .
N =1 "

SOV AL AN e

A%<

L2222

R

#2222 AT AR TALLL

%

PSSR R)
X LK

RPN

U

-

RN T

PN LTRI PN ATV NN I IR IS PN

o e e e
T S,
g &

e

AN A VAN DAL

PIN

B S AN A YIS L R S NN R SIS A N A A AN S AT e W Ny Y SN S H 3

S

NN -
i{)\?’z?!{?

VNV,
24

VIV IY N,
S
e

KT

A

OIS
7.

R

o A e A N A N T T T N T L o T N T N T I Y A o A o L N T P A A A T A A N A X A T A R A N A A N X A N AT A R X AL ARSI N A RN RO

N N A T A N N A R A A R A N A A I A N A N M N NN NAOTTIATINN NS

PN P il gl b N

ox
Mo

s

i

"IN P DI DA DN AN DI B S N Eam NI B N B N Fam ] 0 W B I S RN B B0 A B A D

L

N YRR e

N

MREZNANSENSSRNIRIDY

<

Y
\\'—.é&

S

',

X0

N\

L

&7

YRGS

>.s,§§4?k?$§§ﬁu:¥¥}4.s. i.«m\«?éq\,%
AN NN IS N e, resls S
TR AN AL

: RO

Py

A

7,




PCT/CA2016/050351
1121

CA 02973234 2017-077-07

WO 2016/149834

AT v : e ; M A M L N A L Mo
; i 1t RITRIt R VAL IA N N e e Y NS o,

PR AN A e e R 1
SRINAN NN

Y PRIV,

T AT S e,

Z CTLACATTLNTNNNTAFNTL
-~ . . . . .
M < . X . POAATIASERN AN AN NI REANANANAKNANAKNANKNANRNNANY

Orccaa an b

ERANT

AT

.

e

A@?}:{‘;M;(\W(\Y‘;N;
VIV

)
X%,

30003
T

LA

NASKAIN PSRN RSN PSR AN TIANRKANRNANNK NN YA

3

OO O
D x s

Lo ran

Ve

MAUN A O AN ST

y\{\\l/x\l/\\//x\//\\/(\//\\l‘)_<>§/\>§<>§<>§<>§<>§/\>§/\>§ WANMAVANVAVAVAVAVAVAVAVANVAVAVAVANVAVANVAVANVANV YN T Y.
- v

B

N

.E\

X

— .;w&wmxwxv».w.

YN

N e N Y I A I W I WA DI A I BTN ] B B N B 0 B DI W SN A DR AW DA AV A A

TN
’

. iv'v--vw .

GO LD

-

1>

LN RARSFR

oV,

,\.\

2 Y,
R

A

22
. ",

" NN

7, 5
AN 24D

s

-,

DN

2,

“,

RN N RN
1738

W

0
e,

Gd

Ca i

¥

R e R e e D A R R TR o

A

N N N T AN T AN = AT AT AT N AN AN T AT AN T TN TN =ATN T ATATN TN N AT T ATATN T N TATN AT AT ANENTALY AN NTNINT SN TN T N7 £ ALY AN

e d

v,
RS

Ve B

30N

(é’i/\ or) SONEYANY

N
PR T

ad 'S
ERISRORC Y

£0
7,
A,

RASAL,

vaeyvxyo

OO O

o o~
AN INAND Y

v
2,

R

Ve

-~

QUAV N VI U U I HUYYURUI YU UPT
0

2%

TSRS

¥

“

s

pe

HBAFS
Vol

".N

‘i}:f

P

-

o

ULUN|OT UD JoAl

B|qIsIA

SR TIAN
e v‘\

R

2IUNNENNNNOE

AL AR

.V\.C..V\./\.J.V\...(-: T T Rt S ot

- | _ BueNjny |- SLUEU ULLN|C 7y

VEEQINEREY

N

N
‘e

D T

’

R
TAA A

’

Ly

NGO 3 g SN oY NG Y N g A A X ARG
TN ; ; T N NS O S, S N SR
AN Y % . Sl o NG A o ‘ Y M o M0 S A S R
s e : ; R g : e i DS : ; R : e g : o
. . LR aT B . ; 5 (e 7 : AXS . A Q
AV . " e
SIS
LR PN 5y
..

NN
sedaney
2,

2o,
x4
Pty

AN

SO

2K ) . Y o Y v 5 . 3 AN - o N PN X
AR A " M .. o " N . A s fad's® Mo A P PO 2, AN oo M o JeaVers N o . AV ELA . Fiv e s A Y

| 0z -




PCT/CA2016/050351
8/21

CA 02973234 2017-077-07

WO 2016/149834

. \ - &
[PRe0 MRS  ATOTEHX  SX% \.v\.v.c./ls.../:vw N LA IR T A
IREIRDND AN AN NN AP N D P e

FRGNS

¥<

% ¥
RSN

)
N

et
vl

VI ATV SN NN AN T AV IOV NNV AN NN NN

"~
SN

'\
L.
N0

DALMY LA

ARSI D),
RN
re:
5,

LaLot
e

O

Ve

LENg

AT

)
-
AN L L s o e N A |

n4lleamog

1A/ AN O 0 Y.

3
¥
;
(3
>
N
A

A DN DA AN N A DIV DA D RV N DA AW DL AN DI D M AR TR D, S04

Lt A

o

S

CFA

TN

TrTrTOOr
o A
i g
AN o

aNEA -
oSNEN -
Iyl [eamog] -

tirt ity

o

S

ORI
AVENIENINIA

VKK OUNKE NI U RN K RY

RN
PRI
Lt b ]

i,
EOLPES

2
>

e
v
;3
¢

[samog] -

32

t]

SN A N
v
FHEMNMNKCIPNN NN IPY YRS Y
»}G\\p;
IR
eeiRe

>

HEAYUYPU U YUN YUY UNYPITORYOEVY

e

:
i

s
(1]

Y, X

» :

’

2,
2,
b

>30
b
=

'»4'/.,
L35

>

>
LRI
OO,

S
. >3,
fa v

2
>

3

MMKCMKIUKKERKEI UK R RY
&
;3
¢

"
HU MUY N UN YNNIV UN U NN U U NN O UN NI MO N NN,
DN
./s"

LAy

L3

.

S
RS ES

SN S
B
S aATE

>

o
ot

PRI RA

e

-,

N

'’
YRS

o

SR CTITAN

AV

Y

v,

NN

>

Loy UD JoAld

-

FAC

%

AATAN

SRR
e,

o

S

i

: Mgg

N

o A S
S Ay

<!

d

ey

SAXEES

WOV

SIS LNNL LN

<

NV,

<..k...y.,.,..<.<...§<...<. <.. . f.yk.«éx\...
s W, 7 -V, N, ”,
PRSI Sy 2R AT

DG
. N A

PRSI A

O DA ES eaNeL N,

2 )
Rttt 33D ICINAY
"

2NN
N NGNS

10z




CACA

CACA

PCT/CA2016/050351

CACA CACA

/21

CACA

CA 02973234 2017-077-07

CACA

CACA CACA CACA

CACA

WO 2016/149834

A AN

(
AN

SRR X 3 A N X
o~ o vl " " d A . . . G S& . 4 o
R TR By A P AP AP N R : ; i > [ ; : : SRANEAL : ; R = Rote Ben b R R eied
NNV NN A S 3 ! . VAR R 2 g0 oy : ! ! oN H VR IR TANNAY,

AN IS NNV TT NN,

N N NN G NN B

CACA
TETATTANNAATDIR

2 NANVAVAN AV AN ANV OV ON AV ON ANV ONN AV AN ANV AN ANV AN ANV AN AN AN AN AN AN NN O AN NN NN NN NN NN DN NANANVANANVANANVANANV AN,

2

M&VJ\’A\ONNFMI\‘!\\\A

N N G ENE

YNNI

awepn4l [2amog

L A Amt D Aemt AN NN BrDR LB NS D RN D5 W D3 W AN AN DR AW DR AN W A LW DN BRAN DR DR AN B m NV W R DA AP A

TR T

hMrWlMW\/MN) PUaAAANA S 000 AAN

AL AI A AL

O A A G NN

AL AI A AL

O A A G NN

CACA

AL AI A AL

AL ALAIC IO ALG

v
KEKKNIIUVKN K NIV XY

AL AI A AL

O A A G NN

N T T T N o o O I o o T O R O S P DO N T VI SN T A N TR .

I BTN BN B B 2 S0 BN S S B om0

AL AI A AL

v

O A A G NN

CACA

N N G ENE

=

O A A G NN

AL AI A AL

DB3T IR R

i
NIALEN

X

XN I

__gagﬁw - mu_ 2

L T

O A A G NN

SN
iy

e \ 2
o

CACA

o

G e . IR
¢ M&%e@éﬁ@&% T T

AL AI A AL

O A A G NN

A

AL AI A AL

Y e e AL SRS Y &
s
EZECHLINY
CPTRCADTRA

£

'I

AL ALAIC IO ALG

ULLIN|D) U0 108

‘e
0y
¥

2,

L3

AL AI A AL

3|qIst

O A A G NN

SLUEU UMD 7

N N G ENE

N AR

e,

.

-,
»

PRI

R

KRS W A . e . . cepes et g e At . RS . . cerap crerersias . . rme . R .. s v ™ . smcqrspexisntenyane . - S JHOL R, O SN SR S
DA y- -, WAL N Y, - v G VoV, t - t . 0 - - - ] . NIV W, < i -
P IREERERY 44.&s>aw\»uawv X “ A,U.(ﬂs AT H B g % s Q ] % vy s > 3 ; D RS e N 3 5 % s 22 AR
7o LAY 5528 Sy¥es : : X : 3 : Y X D i e % Ay 5 > = : 2 o ; PRt 22 768
s .
ALG
R 2y
I AL

AR

57
SN

S

‘2

7.

e . p 3 b . . : : " Q 3 s . i 3 4 o0 RN % % y " RN AN
22/ ENATSIN s R e TN SN vyt : ;s ; R R A LS S : 35 A AR : F%! N 2N : 3 : FiN : - ; ity F ; 0 . IR AV

PG




PCT/CA2016/050351
10/21

CA 02973234 2017-077-07

WO 2016/149834

%

il

T oAl SRS IR < Foo
AT eyl iter e TN b el (ORNIHTEA N R :
. ~ PRI PR RN
AR ’ I .\\n.\\\.rw. - . LYY, SRRt
PO CANLLNS N £ ANy NS SN, AR SRS )

\.
. Lot . AP LY AN e N ~, . S
R A v S NN N NN AT NN 4 v

TRAEY
i

AT

TSN

2o

.Vq.iv.sg!nuogku?u\\’o\.x ISP N PO OOO P P A K TV Y R P L VT YN P SRR K S RSP0 POV SR P OO RO OO 7 L VTR B RO DOV O

.

33
5%
<

PO i

LAV AV AV L L
LALLM CAL A

|
<3

\-
2.

FEPNSKSNINCIVINKNTRNCTIINKCTIINST T
Akt

2

NV AV A AV AN A2y & 1o SO Eed
W

SEREERN

iR ELR L ELR R LAY
’
7,

VINL

VI3

&
5

3%
A

N,
vk

W<
N
o,

et

.

IS

CTANGEY,

<

o

NNYZINNTINNRINNVANNVIRN V2 INNY2)?

PR,

7,

NXCTIN

-

WAV AV AN AN QS A1 WAV AV AN © 0 MYV AV AY AV AVAV ANV

~

o)

fan2e
22

e S ANAV,
REAN
37

X
oY

PO AN

!
:
;

s
N,

~

PR,

A
22

IO VANV RO AU

iy

IXWIRX VIV W A I DAL A DA DN X

YZINNWINTRINNVANNTIRNVIINTIIT
N

=
T,

\:’5
g0 L0

~
%,

"

N P O I T P LN N N R "~ R R Y P P ST T T IO o

LD SEIapU

POLYY N AL A IS V.Y AN DO

N EARS
TN,

N
VA
SN
ald

ool

Y.

Y,

AR,

WA S L 30 I PN AV A AV ANV AV AN RO S E R E O C C A e

2

A Kl LA

N T/

<

22

oY

N,

~

[IANS 2o A A g o)

N TYTLOATANT

PTANTVEN

NNYZINNTINNRINNVANNVIRN V2 INNY2)?

TS

P WAL LYaN S E.s-\ O

b
N2 B BN BN Bl BN NN S R BB NN B YNNI ENCA N LN LSS LS MUNIIIN A DAV IR

$ CONAL AN AN A Y,

VAL e LA YA NS AV

(AVAVAVAVAWA// ATV AVAY AV AY

\

NI I LR Bt BN DN Bt Bl Bdd I EON N B WEP A B SO S0d Al A

2N
<

N,

2o

VN
Py

’

2o AL A AR

TN

~

o)

22

A
WAL,

~

S A

22

. ~ . A

*.52..3‘2.-‘(;@3228222& L I T T I e o e T P O B N Bl N, B P DN P N T T, T TNV P T 0 U P DT T T P 00 WS D R DV, A VA >

£1/419839'16 A org

ALIODNAL LY . L A I

FITEN

W ERTINGR,

22

TN e v A MmOy

e

SFIEEN

7,

et

T

F ﬁ_,mﬁuﬁ—

i

i
N T P T e N S P T P DDA MV P TN 6 P P TN P T TN TN 0 O I D O T V! AT OO I N AL ANYIITYIAT

OIUCILE SEISpURY

o

..

X

L

72,
k€S
Al

<5

A WA FARNAADA
Lo ey

~

VTN

Pt i AL AL S RA A

|

INANVN WL

AP ARANG S IS Sy

W

LN UG 10A1d

3| qISIA
SLUEL LLUTRCT

NAVIAYIX

SN

R IR NS NN TN NPT,

SN AN AN AN

ORIl W R eIV S ARSI/ R AT R o AT

DA
> o
A
NN
AR
AN LN
w Cr

SEANSNIS L ANS LS AN R LY TN A NANTANL S TN RN AP PRI AT IR ALY LA e B ANAN RN IS DL TN ALY

i et [

>

v

e

PRI O
RO : el
NS IR X
ELERE3-$X2
’

SerSwohe, CON TN
IR R AR RON
VLNe s ey ISR XN




PCT/CA2016/050351
11/21

CA 02973234 2017-077-07

WO 2016/149834

3%
AL
LN

e
A
ML

S A

~
Y
b
.
AN

B
s,

H
R
e

27X

v

.
.
o

FEAIY:

?.
NN
drog

¥

s

~

.
O
.

%
BN
¥a

LA
S
RORH
T
v

hen
'~
L2

v

W
Y
S

; 3

UGS
b

x
A
e

AN
.ss\:.y
SIANY
£egse
YR
R
e
AT
ANy

7

5N

I

-

i
e
S
ey
2e2ves
T
-\".Vu

4%
\\\*f

N3z

..
AN

v
.’:‘;' :
Wy

A
e

27X

v

.
.
o

)
R

e

s
iN
v

A A N
2 . AT AN "
) h

X &

(T N g

vZ

’
’
[

W

e,
£ m
o
EROR
ArZied
SN
DL

ANy
S
WK
e

- .\W
iGN
PRt

PNy
~

7 I.V
\J.V...\W
210502
S
Nres
Rkt
SSEN
vn\..,.v.\w
AR
SN

-\\.\'I.y
i
I
R

.\\\h:y
AN,
‘.wa\m
B
s
AN,
£e5EsE
el
\N. -..\w
Aiirek
PRFEON
» A
\&/- -.\“
PREEO
PNy
g
PATE
LR
R

v

GG
e v

}.}2

R e VA e

oo
‘13:3

B
:

’,

0

>
S8
A
l-l-. -.ﬁ
ALy
2230%
ST
Pk EORN
Nrll
slleee
OBty
l\f..vs.y
sy
1e3ess

.
et

VS,

R0
v

W
)
e

00y
DTS
oS

et

x
A
e

AR
2
V7

b
%
v

N

v

KPP SR TR

A

A

YR
”a
~e

&

2,

o
AL
PANEANS
Ay

Sy
AL
S
LEAN

’ '\V\‘
A1650T
o
, 2
e
SO PN
vy
A15512
AL
- A
2I05eT
-~

R

1)
e
WIS
Pty
PRy

£
Pt
K

..

-
‘S

'>v9'"}.§$“'3v$
VAR VAWV

%

vt
Ry

NIRRT S AT AN Y
Py

RO

AN

T
Sl
R
V7

el
1rrves
W)
.\.\ﬁ.sw
iGN
ATE
iy
o tleee
SR
SN TN
=2 AT
» '..\W
20T
S
’ \V\‘
S
Do
>,
\»2.\.&
Oy
NN
528y
ris
O
S
.\\\;V.
Sy
PRl
B
5 \.w
LT
fegsid
S8
So
iy
AL
PANEANS
ANy
]

o

>,
NN,
AN

X
re

O s;..‘\\“\

; i,
2uns,
B

.

’

-fi‘ ’
et

S
~ H
~

IR

ALNAVALN AN SN ATy

A
e

27X

v

R
P
Y
N
S

-
S
B0

v

o
?.
AN

(T

¥

%
vid

’

Ve v

TRy

ERF R

R ANT S
EROLH
VIANE

B R A S DR AR
Sy
N, :2;

N

ey

.S,

", \’2'.\‘:
TSI
ORI A
N\

"

N

e

died

B R R A A S A LA

A

|

AVAVAL VA

-ir..m“v.a)ow\h.s.\.\..,

a2 NN e s At e N
Lo SN \I,Ia--'f

K

Vg& VAN AV AN ¢ DML

3
3
5
2
2
¢

3

3
é
3
:
%
%
3
:
3
2
A
4

AT X P RNNAANN Y

m

AV EAN D B VAN L N AW IN DL

a]E

-~
STV NI NN NRA

~ IaYIue

LOLO T ) T

é
!
$
é
|

SYIRENCANT NI

(AN ANV NN S lave Qi

VALY ¥,

<
>

WS QLA AT AN AN AN A A S N 0NN A AN A

a\‘gt TN AY ANV W AW YAV ANAS

AN ANV AN

Loy
§/\M

WAV A SCARALIEAC IS

RO

R T S T ST (AN S T AN

Bug

PN ISR RN 0 Z i NSNS 7 D ARV R Ao SN VoV RV IR VRSV ING o %

FaF Sl

SN N QA v N w o

639'L6

4
&’,0/M!>0(AYI\Q'.\WA

.}‘SW AR AL 1 AW

NONTAN N RNEANTNEXK

&

T TN

ey saE

PALS

NN L NANNEN

¥

NYAVANAVANAVANAVANANV ANAN ANV ANAN AN AN E NN DN E NN I AN DN NN D08 N P08 N P08 H NN AN AN AN 2 AINN AN AN R AR v)l\w.\sq\.

abelaay

L

01959

VWA AV ANV AV AN WAVAVAV

POV ONY AV ALY,

{i\\‘ll(l\{n\ﬁ\(l\(d(l\k;'

5
<
§

S SN 5 I N A o A o

A B WIS W B A AN W LD A IO I U LA T LA

L L T S

NP AN E RN VI RSR NN T 2 sr Y BN N o TN I R o

Il

VAN S IR VI A N RN-

“ <

AN AN AN A

>

E
i

o’

BiE) S5E

MIDNANTIA

dnoioy =

PV NN NN

SElapU

-

I m i W

SV TIOA  la  w v id

o e N
A el S0
WA

; e

ran

DILUDIUY SEIBPUE

V.‘ﬁw\\n WANII AV AN AN LA LN LTI LT BAN "D LD Nrd BN B Bl D0 Bn i end Baml N Brd DN Bl BmS S DT AN AV A

LT

-

.

M PRV

LA A D

ide

G86ZI6SL.

1

8

B2 e SN S AN P IO I

SALLRNZANLIN PN LZANL AP P NI AN LY

RN »
ASETS >

e S b e P e

N P R PN NP e P o S PO S Yo P e e Y G

Nt st rmiissasamge

. w.s)i...vv\\.li

R

.
W

l’\l!"M\\\X\&WV\"

v

v

Rl T N e e 2

oy

ar
B
N

LA
e

ot N,

YIIEY,
B

ok

(tts
24

¥,
"\

2
.

SEITART

nYe

"\

>,
>

;r;r/)of):

.o

i

AR

2RI,

g Q - =NeA

VUQY NN XUy oY

£

SR

'
3z,

ERCENE

HOS
LILLINYO ") U0 JOA S

=3

FRENER A INE

-\‘
0

NE

el |




PCT/CA2016/050351

12/21

O e e T X S
b gAY AL, B A

CA 02973234 2017-077-07

WO 2016/149834

oY
IR

ANWAEIALS

Sl

e

2

<

B e R e T B ST T

e RaYIuE|q

eIV RS
D)
]
4
A
x
N
4
~
3

) b ¥ AN N A Y R A AN YL AN A R Y AN YL ALY I AT A N A M AR VI ATV VI AV N YKV AT

-~
FAVNIYANEAAN LA
ROSIALCANLDIINS,

3
E:

CRTCCF T IFRI IV TXN

!

4

7.

e <
2 y Pum
o

FEs .
“ H : " X H . .

Y P R O AN s T P d WAL NN

L P N P N T P N NN N P S Y o e A S A

4
4

=3

abelany

R IANVANVAN AN AN AN AN DN AN DN AN NN N NN N NN NN DN NN DN N DN NN D INN NN 8 208 NN NN AV AN NV NN OV NN E NN AN NN AN NN AN AN NNV ANV

dnoig ! [sao

. tl-la\(-\{h(t\(-\l\k\h

WA

s

T I e WA 01N A & e AN N B SN AN AN A D A S

iy -

Am e ANANAA NS A

SXVAGEN NS

NNy

SE

b3

oy

el
Ui

AR NN AL N AN M NN
SUES VS

&4
e T2
\' o,

kS
5

~

’

4%
r A

PR A

PATES

K

:
: X
o v
4 z
R 2
e 2
Fat)
225 3
Z
2057 £
72 X
B o
vss\u. <
7 m 4 ; } . o . .
i ; . 1§ 111 1" {r ]: i
v Z 11 : 2 T2 I : "
: 2 '
: n . ; .
:
x

S .
: g 2
1 < o
7 % k
3 < .
7 % 3
. ‘]
’ > 0]
Iee < 0}
A 3
o 3 ;
LA ° 8
2T e
% “ b ;
e “.. - ~ 3
e F ™ -
SO m < - 3
e % > 3 2
SR z b : . s . 3
N -
P s b R ! : :
Pre z < A R - b ) 3
RAPS - - g o B o | . 3
v < <
S0 v ~ b4 . =
XA - : - b K
S s - <
s. : ; ; :
" —— g % 3 %
NS N LU Erd Br RN LN L0 B BenFnd B NN B DOFENI I B N Bd B S N B S B SN EmS I N R toc.\h)cd\.\h).ybn)\k VLN A Bl N B BT BN B NS BN BN S BT BN B NNENS BN BN B L NN NN B I DIl SN0 Bl B BN N B Bl I FrInd B W BN B0 B R NN AN R DN A NS > < o E L NL VA VS PRV T VO 2N Vo P8 N EDNDT Br BN B NN S0 DI S BN B Br P lnd N BN N N BN N LR N DA Bond Fo Bend B S N D B Bl BN K - v

2NN

NN

Xy

~

0

e
SSVENR AV

4
PRI

&
P

AR

et
ha O ~‘

v
-
"
"
2

Tt
PRSI
N o posd’Ss

o

VAT AN IO P T Y S TINTIO O R NN R

b3

T e A L D A T AN R A N X A VA OIS

d:
AN

!

AqL - [
- [dnasm] [sa1oN] -
H1l

.\\‘\'.‘\";\;..‘&"\'.‘&"s

2NNy

RGENAGER RS,

’

PN S S AV AR O

bRl A A EA PR T

>

s
v,
)

’
’

N
S

AR

EARER TR ESEREEREFER R R

b
W

AT N YIS AV AR AN TN A NI IO AV T R N R VLT

Bo5lY 8L

PIA ORI IR
JD. .
P 22 C AN NANANVALY

:
:
5

R EREITE

S B

A

%&'
2

S AR )

S

3%
$i3

e

A M ORI AN N AL

7..4!7

- -
s AL N AL AN £RTS r/ e

2% AN )

i - ] x .\w
7 . ”\\DX : :
& N ,..
Lo iy M

e uwnjog uojoad|

L A I ) DI P SN PO P TN TN TN I IO Y N N VU T M IO N OV AN M NI VG Qras g aada B A wrde s B e e A dih ol

V-~

AR AR AR AR AL AR AT SRR

PAN Y

y,

B|qIsip,
SWEL ULUn|oo

PR S NALE RV AD O M >

NN AWM AN I

epdn o

. ~

5] S1epdn opn

:.f

PN

NN s L

ANl NN

Nl $.... -,
- Ord

H AR

3 T N g R R R 2
T ¥ S N N e NI N P P 300 e e ST




CA 02973234 2017-077-07

PCT/CA2016/050351

WO 2016/149834

13/21

’ Lo S
N WR e at
....A"wm,..s...u.f\sv\‘..'..ﬂ,z....s?...o.\,.
- 'K Vnﬂl( bl) "

o

SWNITI N

....\.
LN RNt
RN

O

el ey YANECQIN NN ~

\)‘
v
s
N
g

T . J AE v 4
8 . k3 ~ »
. W M M w
S = 1 .. . - 2 . -
1 : : . 2 wtERa 3
. ' 4 >
e i 3 i ¢ : R I Pz i
ool I EEEEI M : = z . 3 $ 3 N AN A T N N NN TN TN TN TN IS
e R .
e . Sl by § » 3 3 . VIR AN N T TR TN T AT A A TR AT N AT T 7T AT AT YT YT A NN VG
'sw.\wn.'.,\. - Tt 2 ¥ 2 3 > - .
St . . - & -~ v by
e R s v, 0 . 3« A LA A LA o 3 AN
LIRS BN R, % 3 i< ¢
WENE - i g7 ;
SLAN T L e T m H :
N e e - . - " V 3 e
Wreen &L h ] E
33 o tcacale. > 1 E q
i .. . - .
et B . ’ e H
PR SN ]
Frrnl N IR 3 L 3
WL . . > 5
SN A ] . LIPS P - : 5 £
PAGE R )L BOR 3
CAA ¥ . - % . - ' e
520 I ERCITRE R 2
T ). . R . o wetl F: ng iy
& J . . PR - RNV r s reg b N TN doah TN : b O X H AT TANAMAD d Hat b & . . e
Ry . . * AN, .M ML AERTRNIINE TGN ATABETZ AN K NCOIIATONTR AT ALK NNV I AT K IA NTA 3 ; . - .
Pt/ S H X m ; 3 | s . ‘A 1 R 7 b : AL
ft.v.s'vh i+ . o % 2 3 L R . ] !
i . A > + — : E T N N : . B ’
sl B a Siog @ z . < 3 2 4 z L . e ° K * <
Yreroo-d LN I z Py % : . : P . 3 | 3
S B . - N (s : 5 ! 5 H .
St Bl DO NP < z ks . P N N " H e b : s .| h &
SEAN T L < . S
AN . .t < . . M ~ 3 - -
u..\,».\.ww - B b m m : HE >
SR ALY - . . . (] S, 3 &
.ss.\m”.,” N B X b w B OV NI VA AL L M A M A AN MR NN M KM M KR A M NN PR M R NN MR M M KM M KM M VI S R S S RV VIR N A NN WA VAL
PR | s Jefeen = E T, B P . S
Ete e SR R 3 2 3 23 HI : . e
3 . . H
swrens B . . 3 4 A
otk 3l NE RTINS ; : E §
¥ TN IR z ¢ B: %
el I IR 3 4 B ¥
Sin « ). - ] x M
Yorional 1Y < : YIS
AR ] 3 £
. -~ * . " e L] v
ek Sl 2 &
Sl S Tt A
WRANT . et e .
PR | ) . . - -
.\\hf« . . PR K »
weeh R L . z A
2wy ot e > PO TP Y I T T e POTE "’
s 4 18 ERR g 3 i
PR -1 -0 - z m.
S .
Rl I B 3 . i § : § §
~ e .t h
o . .. $
PSR il $ $ . 3 : 2
M.fuw..ﬂﬁ e e % N w m s H E £
P R LS ° 2 w ; Sy
BRI o . .. <. = @ K e
Fara e rd ¥ . Pt Py
PO . . . 4 E
\.V\. ™ . . . . o ~ - M - 4
%\.».\M . o Ay PR N A DA LN WA :
il
LINE A . SN b
otz I R >
A AR 3
BERCRN .
PR | .. . .
WA | Sl 3
S .~ .. -
A < .
wace o4 e 3
ORI . .
SN . . . n . V
SEANE I, e e -
el FEENE PRI 2
Pt I DO PP AT M O P IO PP DO I O O P N M O re e s i) e ey y I . )
n/.«w\.\'ﬁ i~ . b : @ . el
A . v .,
et B TN 3 2 < : . 3
Fereecll TN RN z b1 . : o3
WENS K- : s % H v : R
SEAN T . I - : .
£ .\W 1 « s e " b - Lok
o . 3 . .
3 .sm y Y B N < . Mm
R L. ot . 3 :
e T IR . 3 % g : a2
weem o . S z .
Yrrro LI I s b . :
V./.fﬂvs ., L P : c
.shfl A L el z . w
ey B LR ; : A
Zrarey kb . R . 5
:.fuw.\.'v“ CO .. « " z . W
Pt ] . P T x .
Poroo T R b : 42
FOG N T St e v . >
R D IR, Z : .m
2, 5 . L] -
el L IR < . SN
CERON I IR 2 : i
Srave I LI . 3
et KO IRl B x : tH , . : : ¥
PASTEEA | . % . ey g A A L b P> .
STl D . % S 5 2 o
mazy B 3 3 { & : 3
22558 e .t . . . P 3 > 4 .
swrens B . . . g - " H X 3 4 . N
Pl I I - . - 1 E : h
5 = . .. . 2 3 1 2 4 . 3
SRS NS B .. - < % : '
gl T SRR g - 2 : : A
SEEE ] ; ; B : £
gans Bl z ¢ : IR : &
PP . ettt VR AN, 2 y : I
LR . < ‘h -E H ;e
AN i PERTREE p: ¥ B - ¥
A - . . " K o
e . R 2 4 m 3 - 2
S . tetele ¥ H Y R . 2y
S [ = i S . o 3 . oo
PR 5 s 1 <] 3 : R
Pl [ . .t m ) % . >
PN IR K . 74z
7 1 I Bk 3 q b : :
SRRt .. 3 g m B oy
FEETI s " "ue . 4 . o
'.fuw.\.'ﬁ N . N . . “a] % . m
nnE I ¥ N X X ooty 4 v : 5
et I . - - .
zzes | 5 3 3 : &
STl O " . Yovs
il B k3 < v . s
SRR = . ¥ < - - .. . : ] :
FoioRs < . < v B ; . 2 i ) 32
s’ ? v & d < . . - H . a2 .
WLV > - R *
HORE - . % H < . h . > .
VNG 3 ¥ 3 : N . e e
LA v - N g ~ . y . .
Vol < = = i . - 3 . &
Jroven ~ > < . B . N
oM < 3 v L] . * . R
WY S b : %
Ny - 2 v y .
3 3 < P
P s 3 5 Z : 3
2wt g A = 5 3 . 5
RN LA Ll Bm 0 B Ao BN B NN BN BN N A B S0 B SN B Bm! S0 B B N B A BN SN BN SN B VANIVA DN B B BN BN B BN 0 5N BN NN B bt 2 & 2 i 0 B S RN B B B L0 SN R NN SN BN N B A I T A Bl Bm SN SN B LA BNP BT Bmi SN B BN SN RN BN NN N A B0 B S DN N N YA 0 S0 B0 B E NN N B 3 BN BN N A DN N 30 B BN B B0 S A SN SRR N RPN s : i
PO P .
LETIR 3 : *E
W f ¥ : e
A -, : - . . : : 4 e 375 F - : ¥
S " : R W n B e : e B s : S IREERERT B “ %
sM.\nn.fx.On = ! i . % 0 “| . i
Py v 5 g 3 . S
WY B 3
SEAN K> : ot
o,..,..\m E . Wi
SLEe . . . B . o
AT — . 3 - A
w/.fw.svs Lt N - . .
.\\.M.l\ ” e e """ . . .W%-
\\«m.ss« —— LI TANTNLL TR L /AT, . i
S NN O 7N .k ; .w
HE SRS NS ; sryvn A
LrveN W\- X ”, W B . ./.%
e i % o i “ . R
DHRN $ : 3 5 : 53
ERG 7 R ATNRE oy : :
Tizeem : N s 3 'E . : 3
NS ENA 0 § * x w b > . X
A A Z Y N : %
1V X . ; - ’ ¥ > . A
W > ) E " . .
S SO - . 4 . ~
N . 4 b .
o £ R 4 = : %
AL A AN LAl K VAN AR A : ‘ . 3
SN o . 4 w . W
ALK, K v} . %
R 1: » : 5
A : o} = : %
.s\\hms.sw : 5 = . >
nd >, .N) < 2 o ” . w
PR N B . :
PR . : .
NRNE i P > n G 3
.\ss.\.us.wn " . < . > . 7
2 % & rees T : ’ Y e : 4z
RS qd: FE x » : . m
AN M w " RS . Y = . :
LN 2 P - R o = .
N )7 M o u . . - - .
SR $ g . . :
PRCRE, z X : 4 R ¢ = .
FRAre z 3 . . .. N »n . v
Vv\wn,.m % w A - B o - : ]
NIEE 3 3 Z 2 IEE 5 :
S : : ]: E oo : it
¢.\~u.swn< ¥ 7 q - K, o : o
PR o 3 . > n 2 rom :
LIy ] - & . 5
RN o = .
-\\-3!.5\.. E v -. K A e .
ok m = SF - C :
O - . -
CEBEN L % :
A 2 R & : :
R : : i : R
AT LNA K .
RRF S “ A > o o . <
R . - o
LR g . : i
AN S A VIO TR AT YTV O IR s Y N NI AT A g . .
s\n'.wn a Z 4 - : 3
SR z P . <55
L . - q - : o
T Z 3 ] : . . S8
\\\;0“ % » . N N e, v, . . . a s niaSnnt 2Sn'nPn s nl - R et et entan® T ate et . e, . - . . . e RASSTY
PR D i - A - )
PR 3 2 l - K .o, vt Lo s e .. . . e . 20
Yt . ) SN . . . . . . . .. . CN . R >
. = B e e A [ . e e s e " se * s . o, e s " 4 " o & e e « . . P T ) .« " ‘ot
R < ¥ ] R
(3 = m 3 . (s
= m s . o
el F .M ) o .
Freden B o o . . Y
oS WL \' N _— .
vz.h\&m . . L
L . 3 N * ol
- n s . i
- B ™
. IW
- . Ze
. -~
o I i
“ - .- .* \m
v < : »
v % . .t )
~ (4 . . >
- . . ~
3 1 ¢ L L «m
. : . z
< X .
z ) ¥ . :
* s .
> N x e °s K "
- - o ..
- w r . . .2,
S, . >y
2 Mr w S L, S I
s RV I DA . . .
i3 £ . :
e . . .
17 % e N
.N N Y
) - -~ . . . .
® . DO H BB : s - b o b
o t 5 e ; H
b e I e I o o o o N T I L A L P Y TN P D) DO T P O M DOV T : TP IO : w P .
e ; I . .
o 4. .
v 3 - .
) 4 - -l
2 . . . !
5% : o : Do ; L PR
o ¥ . . . 4 - - : - AR \.W
- - 4 - .- - R R N G
-3 {: = : Y i
Py DR o - SRS
X ) : H . 3. R
X 3 . . R
Sl TN A DN e VAN, 5 . - - e RnE
A . . A 1Y
e . o . w./ >
"% s . SO S
SRR o 4 . VRRRWE® - R N . A
LEAN : . LN bl
\xl.n'.\. P o . = - N . o
v . . . . 3
SER . ; : = M
Soavi . . i
AN :

.

220
A

VN

HEERORH
SE

06
.~
¥

3 ‘5.\".‘}'\; o

ESN
G

v

AN L PN LIAANLT

5
'~

W

CRUSSE R e e e .. X
svsvseys . 5
A 3 QLT LA T, .
CAN4Y e oG PG IAY eve [=
Yol es b SR sele
o~ ERARY
. A .

2

A
"
EEXN

o

4




201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

14/21

€001

JUSWIBIE]IS

Aanp

N

e

—

2 01

4001

4001

0001

Wwiol

oJolo]! /
ETEN=ITS NI
JUB WSS
f1onD Alonp Alanp U
9001 <+ -
20JN0Q
H00b_ oideeq | -
uawa HISHISIELS O\ B MLOIL
] 1EIS >._®30 3 OO —.
£iand 001 /
1001 L EM_EQEm
anp
JuUswiele)s U001 JUSLIBIE]S
Alen Aien
0 woo| O
upo| f 10]0)° | EMEEEw
anp
80IN0S 90JN0Q
JUSLU8)E] WEIEN] uswele
Alend > m ISElalg > # Emzu_opwU 9|l E}le( 9|14 e1e ﬁ
1ot bool 4 dool % ALOL npol Juswielels
80IN0Q Ateng
o]l ele( JUSWISYe)S EMTETS
Aenp) Aanp
S Upol
LOL 801N0Q JL01L 82In0g 90I1N0Q
J 914 eye N oll4 ereq ol Ejeq
801N0% 82ln0g
JUBLISIEIS 9|14 E}e( oll4 eyeq | ~_
Aanp 0
1001 101
bLO} ~] @anog 221nN0g
a4 ejeq a4 eleg | “digl




201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

15/21

ecol

NSOy
fienp

7

™

- deol
PEOL J._: NSy
}nsoy
~_
2€01 A -
2olnog
201 ~ 1|nsay oli4 eleq | -
NSy f1anp ~_ BeplL MLOI
Aiend °9C0| /
/ Jinsey
1201 ~ _— fianp
HNS9Y UeOol JNsay
fanp \d
fien <+
Weol 0 4
ugoL T~ N kol N _ s
1jnsay 1INSay 1nsay 201N0g 20IN0S l/v_ﬂo_‘
ISEYNTe Alend fienp 9|l eleq C[ER=lla %
A b d A N Insay
1L0L N mo_‘/ % c0 _‘/ % 10} c0l onD
3|14 Beleq INS9y JNsSay I
| f1enp £ianp > 0c0l
SLOIL 80JN0SQ > ﬁ 1L0L \ / ul0ol 22IN0G 201N0S
J all4 e1eq N onos omos o)l ereq a|l4 e1eq /Errov
Jnsey 3|14 Ejeq all4 Bjeq | ~_
AanDd 0
wor | L0}
oLO} ~] @anog a51n0g
sl4 Breq sidered | “~dig|

L

&1




CA 02973234 20177-07-07

PCT/CA2016/050351

WO 2016/149834

16/21

ecol

7

NSOy
fienp

™

POl
[ ipeen nsoy ey ||/
Aenp 9,
~_
@ 4@ 2¢01 A -
20lnog
€01 ~ NSy o4 Byeg |~
NSy f1anp ~_ BeplL MLOI
fienpd c °¢01 /
/ Insey
1201 ~ _— fianp
HNS9Y Ueol JNsay
Aand ™
fien <+
O = 0
ugoL e~ N kol N _ s
1jnsay 1INSay 1nsay 9dlINog 20IN0S l/v_muOF
ISEYNTe Alend m fienp 9|l eleq C[ER=lla %
A b d A n Jnsey
1101 N mo_‘/ % c0 _‘/ % 10} €0l Iont
3|14 Beleq INS9y JNsSay I
. ISElalg) @ flanp @r > 0Cc0l
SLOIL 80JN0SQ va 1L0L ~ \ / CFOF./ 22IN0G 201N0S ~_
J JECle onos wonos Nolol 3ll4 ereq R B
JNnSeY 9|14 E}E( 9l4 Ejed
L= S
€01
b0l ~] @anog a0In0g
e siderea | “d}ql

1

&1

deol




201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

]
]
e]

ecol

[e] 3insay
fienp

7

™

7

&1

deol

Sig)aweled PE0L_[ oo alynsey | |/
ﬁwmm Fmsw_ Alen
J0H Py oo N
/ 2€01 A -
2olnog
c0l +e0l ™~ [o][alle] Hnsay °ll3 Bed %
[e] }nsey f18n5 RS Bep L 1O}
fienp °¢01 /
€01 N g
| ~ o 1Ny
HNSOY UeOol JNsay
\ AN ~ ISENle $ D
N Weol
[
T ugol \/ f €01 | HNSSY
N Y Aen) N
[e] 3nsey [a][e] ynsey Nsoy 92IN0Sg 92IN0S MeoL
ISEYMTe Alend fienp ol eleq o[l4 eleg %
\l b J A N Jnsay
1101 mo_‘/ % mo_‘/ % 10} c0l onD
~] @oinog
8)4 ereq NS Jinsey |\~
amjo \Cmso > OmuO F
SLOIL 80JN0SQ > ﬁ 1L0L \ / ul0ol ™ 22IN0G 201N0S
J 3|14 eleq N o4 Ereq sideleq | -
92Jn0Sg 90IN0g WLOL
Jnsey 3|14 ejeq all4 Bjeq | ~_
AanDd 0
wor | L0}

bL01

\\4/

801N0g
9|4 BleQ

20IN0g
3[4 Eled




CA 02973234 20177-07-07

PCT/CA2016/050351

WO 2016/149834

[0] {- [2]
4] {- [d]
[e] {- [e]

eecol

[e] 3insay
fienp

7

™

OFL 14

adqeol
Sislsweled PPE0L T oo alynsey | |/
Jnsoy HNSOa fient
N Co
f 99€01 « i
soin0g
<Ol SN ollalle] unsey | N I
[e] }nsey f18n5 sacolL  BbeolL 1O}
Alenpd @ /
| ~ - 18N ‘®
- ﬁmw_ww UeOol ~ 1INSaY
N . ISETale. A <+
\ @ Wweo!
OO
ugol \/ / €01 | HNSSY
™~ RS AanD N
[e] 3nsey [a][e] ynsey Nsoy 92IN0Sg 92IN0S MeoL
ISEYMTe Alend m fienp ol eleq o[l4 eleg %
\1 b J A N Jnsay
1ol mo_‘/ % mo_‘/ % 101 c0l ont
~] eoinog
8)4 ereq NS Jinsey |\~
amjo amjo > OMO_\
SLOIL 80JN0SQ > ﬁ 1L0L \ / ul0ol ™ 22IN0G 201N0S
J 3|14 eleq N o4 Ereq 3|14 eleq
92JN0S 90IN0S
Jnsey 3|14 €1eq oll4 Bleq | ~_
AanDd 0
wor | L0}
b0l 90IN0G 80IN0g
3|14 ee( sidereg | “~dig}

.
Wwiol



201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

19/21

R

-




CA 02973234 20177-07-07

PCT/CA2016/050351

WO 2016/149834

20/21

WV\ ..-.I\ .\
NSNS .
AR A
w.;.n.\\s\. s/ﬂs.“v,ms.sﬂu
® NS ONN ~,
SRR RS H NS

e

R X 2 53 :
e A T A L e A e Y
AN VAN, .<>/m..f\s SN NVey, 0.9&9./:...' D 23
N P L A A O e N R T
X sx...é%v.?//'fv«.$.s..fv.w((\./$X/; X, ..,.\/»....\WMWG Tayaw .\v.wt?/f\

IS
A LRI

oot

A AN N L NN s e N Ay R 7S
T AN T RS DN A

o, o N L A A NN NN AT, X H
D S AL 5 &
$Y] (.s»%ﬁ/...vYJyu\\\.&u_vwv,»\ e tarte NI % X 24
NN L S A : R RIS S
O SRS O R C oS Eas LA SN LANN /\A\\\\:Vll/ Nt
RS PSR RA TS T et o] PN

" g
//:“sxusw\\\'f \\fc.\n.aw\ e

SN A

707

o s
BN LT

L ONVAS VSl

..\ol III-\\ 53

s N,

Vss. /v/mz.?&/\f@....i"v\?. ‘
FE Y INA N At

O G RS S A
L A TN

3
T Fo W
0% 1 5 e
TR R T A TR AN T S
eIaantss N N N g SN o
YA Y, 2 REU AR O INFY AL RN u,.s/sﬁ.,\\bﬂ%/«ﬂp//zu.
- ;c.,.f“}z' 7 N R e '«0\\““\..““ e LN AN, N ¢>///4Nf .v./vw RN A
e PANTY 3 . By PR %
N RN AR 0 o) >.¢+f¢.ri.r.v0. o CEXRASNES
N A.v\\w. e ﬂ\;ﬂx > vfsa”n”?s L R\..\u,"uh..m\m;//.\u)\ . AN TN

SR UN ",

: SN, SNV A XN N IR, ‘.
I N St e N N e AN S N T N % SN
LAY, AR IR K,m SRR AT e > Y 7%
T T ,uv\s.,\s/.\.l...wuﬁvmw\u,/\MMM/v\s AR & \v/\mé mfm.-m\..t;cA\sQ\ sfkc.w.“..am A
Oy R R e AN LN Ch s I >t NN e Vo,
e A R S A NI

5 P A i, !

W -,
o)
3

BN

P
..#4..«\ 7 7 :
z e SR
2 AN R A ANATY R,
AR BRI
R AN

T N

7 AU AN

) O P TR A
N N N R N NNy

B e AN R A LRV

NN s“\\.f/‘n/..\\.,ms/\/;sf v«s.ﬂw.m\v/.vw/ e TSN AN

GV
2 I AN A, o e sttt 2 TINNL A

v G ot ot ”
e R A SR,

SVAAL

CA

Y2k VLS
TR O
R
.s.U\/A..nw.st\}{IV *

N A R B TR TR R R
NIRRT .\,v\.“. v«.wﬁn./.u,..m\H.\.,,//“.\.Vs.n.»..,}\,
A NS R AL s

S A LA
N

O . Lty t
e 2, ey NN N NS T 55
& AR AN SRS Rl
R AR
RTen SO a,«\usﬁl«\/'vfswv 7.

PR w.vs.%y/ﬁ&\

AT B

PR FEe LIy
X A ALY Gl
A Sy
R

BT DR D O D A SO RST TN TN I
& R R AR I TR SR ) A A SR L %4 .'<V.\'r

< . - }u)\({.ﬁ vv\ ' » 4
PRPINIOY .J«/Kf;f./\\m“\. N ﬂr:ﬁ/‘ xw_"wmlfw\n&\xvzﬂ@a?,\\%\.r\\un

N o oG

A A T R N A AT RNt

A T AR T ISAT N CY RSP IRS
A ../fv//f;m.w\vf b IR AN RN 3

N oy
RN LA T IR
" AR IR AR O Y
FICIEZ IR 33..#..»;..»&:.«. N R D
AL AN AN T AN AN 2 NN LN T N LY 1 S 5 A A
T I e A N TN NN NS e S LA 7

: B R A S AR IR A

NSNS N

LONNN GNP PN TN P NI
s\.d“é\.w.f.\\w“vd./, NI
VAN S ANV SO0

AN TLT:

AR NPV e

] Kkuu:f.\.”“wnf AT OOA
\su"/f.. RELW
W

= BB

A

0 ’.

z -g',>
2
Ity
NN

SR
¥
RN

Y..Wlw.‘mn.\m\\ 2,

ae

. ..8\\\>,f.\\f,
: .,.<,..:,x:.
7(-.,.!{ ?uY\Jl.wx.?vnvx
R Ry RS “u/.,w» anwn.sv\\ww 752
NS AN N L L N W YN eSS
NSNS NI

0 . "~
LA N S N L R

OISO Y RN A A TSR TR TR
«K:v\v// SN Y/\u.s\\o“xns“..?\\s\.//).Nu.\ﬂ,.ovﬂ\us 3
S \.,w\.vﬁ,b\,..nu. ,u/:n.?wa\ SN «\v e
PR N AR DA

D AR SRR AN A TN A

NR? - iy T, ;\\v;\\.s.;/f.

Qs
.uowﬂs,«../.,vs.,/\u\“../,. &

B T S A A S T Sy I I R RS

SRR RIS ,.)é.,.,&.e,u\%,.‘v«..v\»,,«w\&w«..,w,”«“.,,w.,.v ;
S N N NS ST R, Apzn,{.»em\.?g«.)i}\
1.z>s9.\\f>,.\,w$,.sv<ﬁt.“.\>uf,u 'u/sv\n"f\\snns B I A Wty
AN 2, N S AN AN A S S T T N N R T N D S N AN AN AT S

PR AN q X0 o q o A q MR RLL O
@7 5 s«ur «.wﬁl.,}/rv«(;wxwv?\s!\rv\.ﬂ.w»w"\.wv «.N,w.,n.«nm/f (vw.«\.,«\,.‘wvwngm\ SRS .t..\?ﬂp um(r)

A DRSSPI NN S e NN e, oy o NI N EINWA N YA
LN A AVSAAY, Ao N A AN e A S L N VI N AL S S AN N AT
B SN R RS B RN AT TS \.«R»v.\,"ﬁ,\vmw?,»\,.sn.vys&e Y PR A A
gl N S NS N 2 AN 2N T AN N S DN R N Ly N, k L N N R N N VAR T N N e AN i s N
A AN S YA e S Y o B R SR R A G N N
TUNNAGM NI S 3 N R e R el
SRV e AR N RS
Py X H

- it -~
4 T SO RUAG Y TN
AN A S SN U U A SN AT A




201°7-07-07

CA 02973234

PCT/CA2016/050351

WO 2016/149834

21/21

T 01
31NAON 31NAON
Ins3y | | LINS3YAY3IND [ VIVa  |[INIWILVYLS AYINDO[T [I1SINOIN
AY3NO | A3NHO4SNVHL m
v0Z 1~ 0z ]
........... voobl” L
SYILANVYV

Ad3NoO



101c 101e
/101a /101b < / /101d /
_ Other
" |Data File Previous DB Previous Data
/ query result query statement Source

_________________________________________________________________________________________________________

Query Gry Statement
Parameters

/

102 v

Query ~
Fég i Result 103




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - abstract drawing

