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Overview

Microsoft Power Query is the key technology used in importing data into Microsoft's business
intelligence architecture for presentation in Power Bl and Excel.

It is an incredibly useful tool for connecting to external sources and:

Cleansing the data

Merging and appending multiple data sets
Transforming the data to meet your needs
Enriching the data with additional computations

Power Query really shines when the same data needs to be processed on a repetitive basis.
Power Query is both enormously functional and very easy to use, so KCl has chosen to embrace
it in CONTROL.

Here are the benefits we see in the financial planning and reporting domain:

e There is an awesome array of ways to manipulate, combine, and cleanse incoming data,
many of which are frequently needed when preparing financial information for use in
CONTROL

e Power Query supports access to a broad spectrum of sources including files, relational
data, web pages, web data services, etc.

¢ In addition to these sources, many vendors of line of business systems (e.g., SalesForce
and SAP) have created Power Query connectors

e Excel and Power Bl users can leverage their familiarity with the capabilities of Power
Query

e CONTROL customers may be able to leverage Power Queries they have already created
for use with other applications

e Power Query greatly extends the scope of data (and meta-data) that can be mapped,
drilled to, reported, and analyzed in CONTROL

Power Query fits right in with our goal of end-user empowerment that is at the heart of

CONTROL.

Integration Points

Power Query uses a scripting language (called “M") which produces tabular data as a result or
output.

Therefore, it is integrated as a sub-class into two CONTROL objects — scripts and data sources.
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Data Sources

A Power Query data source refers to a Power Query script and a creates relational table that
contains the result of processing that script.

The data source can be used in on-demand or dynamic mappings, in source data models, or as
a drill-source. Because the result is a relational table, it can be queried with SQL expressions and
joined to other tables. Since the Power Query data source is an object, it can be restricted for
use or modification by CONTROL's object access roles. If used in a source data model, more
granular access can be imposed using data access roles.

Scripts

A Power Query script can be used to manipulate data in an open view or book, triggered by an
event. Power Query scripts can also be used as component parts of a complex query or as a
parametrized function, which will be described later in this document.

An Example Data Source

If you are supplied data from another application in the form of a CSV file which you want to use
in CONTROL, the file may have a few issues with its content and format that you need to correct.

Instead of going through and manually editing the file, we will use Power Query to fix the file.

From the Excel Data ribbon, in the Get & Transform Data group, we'll click on From Text/CSV":

JJJJJJJJJ

Navigate to the desired file and then click Transform Data:

" The examples in this document were prepared using Office 365. Other versions of Excel offer the same
functionality but the ribbon and supporting dialogs may look slightly different.
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[m|

Ch01-Delimited.csv
File Origin Delimiter Data Type Detection
1252: Western European (Windows) = Comma M Based on first 200 rows - [b'g
TranDate Account Depit Sum of Amount

12/1/2009 61510 150 -22.07 ~

12/1/2009 61520 150 -151.82

12/1/2009 61530 150 -12.40

12/1/2009 61540 150 -0.92

12/1/2009 61550 150 -61.87

12/1/2009 61560 150 -1.60

12/1/2009 61570 150 -127.03

12/1/2009 62010 150 -283.84

12/1/2009 62020 150 -241.45

12/1/2009 620599 150 15841

12/1/2009 82510 120 -70.58

12/1/2009 62520 120 -73.52

12/1/2009 62530 120 2.73

12/1/2009 62550 120 -15.50

12/1/2009 62560 120 -1.45

12/1/2009 63050 150 -10.87

12/1/2009 54000 150 180.71

12/1/2009 84010 150 1.88

12/1/2009 64020 150 0.83

12/1/2009 65540 110 -72.39

ﬂ The data in the preview has been truncated due to size limits. v

- Transform Data Cancel

This puts us in the Power Query editor where we can address the issues:

e Change the name of the first column to “TransactionDate"

e Change the column type of Account and Department to Text

e Change the name of the last column to “Amount”

e Remove errors from the Data column (there was a total row in the file with not date
which we do not need)

You can see the various steps in the task pane on the right:
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| &~ = | Cho1-Delimited - Power Query Editor =]

Home  Transform  AddColumn  View
,9'_j D [i2y Properties Lp o/ -] Y % Data Type: Date ~ 5 Merge Queries ~ D [ New Source =
S
=] R/ T Advanced Editor X HH B H) rn [ use First Row as Headers = "5 Append Queries ~ o] [% Recent sources =
! Close& Refresh Choose  Remove  Keep Remove Split  Group Manage  Data source
| Load~  Preview~ T Manage - Columns = Columns ™ Rows ™ ROws<Y Column+ By 2 Replace Values Combine Files Parameters~  settings [T Enter Data
Close Query Manage Columns Reduce Rows  Sort Transform Combine Farameters  Data Sources New Query
i fr || = Teble.RemoveRowskithErrors (#"Renamed Columns1, {"TransacticnDate"}) ~|| Query Settings
€ | . [ TransactionDate - || aB- Account = /|8 Dept ~] $ Amount -
= 4 PROPERTIES
g |1 12/1/2008 61510 150 -22.07
~ MName
| 2 12/1/2009 61520 150 -15182
3 12/1/2009 61530 150 -12.40
4 12/1/2009 61550 150 0.92 ATl
5 12/1/2009 61550 150 6187 4 APPLIED STEPS
6 12/1/2009 61560 150 -1.60
Source
7 12/1/2008 61570 150 -127.03
Promoted Headers
8 12/1/2009 62010 150 -283.84 changed T
anged Type
9 12/1/2009 62020 150 24145 Rensmed Columns
10 12/1/2008 62099 150 1841 Changed Type
1 12/1/2009 62510 120 -70.58 Renamed Columns]
12 12/1/2009 62520 120 -73.52 X Remaved Errors
13 12/1/2008 62530 120 273
14 12/1/2009 62550 120 -15.50
15 12/1/2008 62560 120 -145
16 12/1/2008 63050 150 -10.87
17 12/1/2009 84000 150 180.71
18 12/1/2008 64010 150 188
19 12/1/2009 64020 150 083
20 12/1/2009 65540 110 -72.39
21 12/1/2008 65550 110 -31.14
| 22 12/1/2009 65590 110 605
| 23 12/1/2009 65600 110 -12.03
24 12/1/2008 65610 110 -26.33
25 12/1/2009 65650 110 194
26 12/1/2009 65650 110 -31.64
27 12/1/2008 65700 110 -58.98
28 12/1/2009 65710 110 517.28
29 12/1/2008 65730 110 -0.54 v
30 12/1/2008 65740 110 -433.45
4 COLUMNS, 899+ ROWS  Column prafiling based on tap 1000 rows PREVIEW DOWNLOADED AT 15 AM

Clicking on the Advanced Editor button in the Query group on the ribbon will display the
complete text of the Power Query:
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Advanced Editor m} *
b let
Source = Csv.Document(File.Contents("C:\Controll@\PowerQuery\Ch@l Examples\Ch@l-Delimited.csv"),[Delimiter=",", Columns=4, Encoding=1252, QuoteStyle
! #"Promoted Headers" = Table.PromoteHeaders(Source, [PromoteAllScalars=trus]),
!

#"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers",{{"TranDate", type date}, {"Account", Int64.Type}, {"Dept”, Int64.Type}, {"Sum of A
#"Renamed Columns™ = Table.RenameColumns{#"Changed Type",{{"TranDate", "TransactionDate"}}),

#"Changed Typel"” = Table.TransformColumnTypes(#"Renamed Columns",{{"4ccount”, type text}, {"Dept”, type text}}),

#"Renamed Columnsl" = Table.RenameColumns (#"Changed Typel®,{{"Sum of Amount”, "Amount”}}),

#"Removed Errors” = Table.RemoveRowsWithErrors(#"Renamed Columnsl", {"TransactionDate"}}

#"Removed Errors”

+' No syntax errors have been detected.

|
|

This is the script that will define the Power Query data source. (Don't worry — you don't need to
understand the cryptic language of the script.) While you're on this dialog, you might as well
select the script and copy it to the Windows clipboard (Ctrl+c).

If you pick “Close and Load” on the left of the Power Query Editor ribbon, your transformed data
will be loaded onto a worksheet. You do not need to load or save the data to use it as a
CONTROL data source. The original file will be accessed and processed according to the
content of the script.

To create the data source, go to the CONTROL Object Navigation pane, select data sources,
right click, and New. Here is the completed dialog:
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#e MNew Datasource *

Select Subdlass Properties:

All Subclasses Property [::] 34 Search
External CONTROL-Managed ~ * ldentification /
MName PQ Documentation 1
5QL Query Generated 5QL D PQDOCUMENTATIONT

Subclass Power Query
Category Development (ID: DEVELOPMENT) -

Datasource Templates: (1) Description Example for Power Query Integration Document
4 Definition
"g Copy Depth Copy Structure, Mappings and Content =

File Name
Blank DataSource
Data Table /
I e let B
OWer LILery Senp Source = Csy.Document(File.Contents("C:\Controll@'\PowerQuery

+ Content

4 Processing
Keep Login [}
Keep Table [}

Cuery
File Time Stamp
Reload Table Rule Manual Reload Cnly =

} Storage

+ Logging

4 Accessibility
Power Query Script
For 5QL Query sources: the SOL expression which defines the relational query.
For AS Query sources: the MDX or DAX expression which defines the query
For Power Query sources: the Mscript that defines the data source

OK and Edit | | OK and Save||  Cancel

These are the important properties:

e The data source name, which will be translated to create the object ID.

e The subclass, which must be Power Query.

e The Power Query script, which defines the source(s) and transformations. Typically, you
will create the script in the Power Query Editor and then copy and paste (Ctrl+v) it into
this property.

e The Reload Table Rule, which determines the frequency and condition under which the
relational table will be reloaded from the source(s). More on this later.

The name of the relational table is automatically derived from the data source’s ID, but you can
supply a different name if you wish.

When you press OK and Save, the query will be processed and the relational table will be
created and can be viewed, mapped, queried, etc. If there is a problem with processing the
Power Query script, the problem will be reported (but the data source will still be created). You
can fix the problem, open the data source edit book, and load the table using the Create button
on the ribbon.
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Here is a view of the data source filtered for a specific department and account range:

A B C D E F G H L 1 K M N Q P Q R S T
SOURCEDATA | Content Selectio. #i Filtering dimension Content Selection Dimension for PQ Documentation 1 (I0: CTNTDIM_51824_1008)
1 {Source Data) {(Dept “110) AN}
Member filter
2
; 1 Predefined Ad Hoc Selected Member
5 | Available Members Find
7| DatasourceColumrs Column Name
[l Columni TransactionDate  Account Dept Amount TransactionDate
9 ["AlI" 20091201000000000 (65340 " 110 (72) Account
10 ¥20031201000000000 63550 7110 1)
L SOt FEasa e kD o Dept
1z | £20091202000000000 65540 7110 72) Amount
13] ¥ 30031303006000 65550 110 ey I
4| [ 20091202000000000 ['65500 110 () [T =mactbanbats Search P
15 r 0 10 72
16 | 110 1) Name D ~
il jld ) 20091201000000000 20091201000000000
18 110 (72)
19| 11 @1 20091202000000000 20091202000000000
g?, 1 13 (ég% 20091202000000000 20091202000000000
e i1g i) 20091204000000000 20091204000000000
23| 10 ) 20091205000000000 20091205000000000
2l e “(32 20091206000000000 20091206000000000
26 | 1o @ 20091207000000000 20091207000000000
g_ 1 13 m% 20091208000000000 20091208000000000
5o 110 20 20091209000000000 20091209000000000
30| 110 3 < >
31 110 €] "
32 | 110 (181) Expression
3 110 (20) ) — - - - - -
e 10 @ £ | (Dept '110%) AND Account '65540' THRU ‘65590
35| 110 [E)
26 | 110 (121)
37| 10 (20)
28 | 110 [E)]
39 10 [E)
40 | 110 (181)
a1 110 (20)
a2 110 3
4| 10 [€)
a1 110 {1a1)
a5 110 (20)
46 | 110 [E)
a7 | 110 [E]
43| 10 (243)

| Ch01-Delimited Prototype view for Sour.. Sheetl |

Loading and Editing Saved Queries

If you have a previously created query that you want to turn into a CONTROL data source, you
need to first open the workbook containing the query you want to work with, then from the new
object dialog or the properties dialog, you can click on the “..." button next to the Power Query

Script property:
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Properties:

[a 44 Search

4 |dentification

Marmne i POQWeb
1] i POWEB
Subclass i) | Power Query -
Category Development {ID: DEVELOPMENT) -
Description Copy of object template: EBlank DataSource s

4 Definition
Copy Depth Copy Structure, Mappings and Content v
File Name el
Data Table

TR

¢ Content

* Processing

b Storage

* Logging

4 Accessibility
Hidden |:| %
Cwned By The Chief Administrator (ID: CNTADM) hd
Shared By i) Public (ID: PUBLIC) A
Reuse Behavior Reusable -
Dedicated Chject (Mone) -

¥ Miscellaneous

Power Query Script
For SOL Query sources: the S0L expressicn which defines the relational query.

For AS Query sources: the MDX or DAX expression which defines the query
For Power Query sources: the Mscript that defines the data source

QK and Edit |OK and 5ave Cancel

This will launch the Edit Power Query dialog for the first query in the active workbook:
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#eci Edit Power Query x

Power Query Definition

let
Source = Web.Page(leb.Contents{"https:/ en.wikipedia.org/wiki/List_of_states_and_territories_of_|
#"Expanded Data" = Table.ExpandTableColumn(Source, "Data"™, {"Territorial status[21]", "Mam=", "4
#"Removed Columns®™ = Table.RemoveColumns{#"Expanded Data”,{"Caption”, "Source", “"Claszhame", "Id
#"Filtered Rows" = Table.SelectRows(#"Removed Columns", each ([Mame] <» null)}

™~

in
#"Filtered Rows"

Load Power Query Definition Edit Query Definition

p

Load | Power Query Editor

Query Description
CNTADM pgmav

o [ |

You can:

o Directly edit the script currently loaded into the dialog in the upper text box
e Select a query from the list of queries in the active workbook and load it into the dialog
e Launch the Power Query Editor to make changes to the loaded script

Pressing OK will save the contents to the datasource.

Combining Multiple Power Queries

One very useful feature of Power Query is the ability to use the results of one query in another,
much like a subroutine in a programming language. You can use this to combine results of
queries from different sources or to break up a complicated process into manageable
components.

In CONTROL, you can leverage this capability, and extend it further by re-using a Power Query
script or data source in any number of Power Query data sources.
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To use this capability, you must:

e Add each referenced query as either a Power Query data source or a Power Query script
object.

e The object's name must be exactly the same (including case) as the name of the query.

e The name must be unique within the set of Power Query data sources and Power Query
scripts.

e Any user reloading a data source'’s table or running a script must have object access to
all the referenced scripts (at all levels of recursion).

e Add a Power Query script rather than a data source for a parameterized function

e Add a Power Query data source rather than a script if you would like to be able to use
the intermediate result in mappings, views, etc.

All required objects will be detected and loaded automatically when you reload the table for a
data source or execute a script.

Credentials

To process a query, access to the source or sources must be validated. For some types of
sources attempting access without an explicitly designated authorization will produce an error.

Authorization is accomplished via a “Credential” which is specific to each type of source that is
supported by Power Query.

Credentials are contained in the replacement values of CONTROL keywords. These keywords
have an ID of "PowerQueryCredentialnn”, where nn is a 2-digit number between 01 and 99.

The table below details the types of sources, available properties, and gives an example of the
keyword replacement value:

Type Properties Example
Folder Path [Type=Folder] [Path=C:\]
File Path [Type=File] [Path=C:\PQ\MyFiles\taPMTransactionInsert.xml]
OData Username [Type=0OData] [Username=Fred] [Password=Fred123] [Url=....]
Password
Url
sQL Username [Type=SQL] [Username=Joe] [Password=Joe123]
Password [SQL=MyServerName;MyDatabaseName]
SQL
Web Username [Type=Web] [Username=Fred] [Password=Fred123] [Url=....]
Password

Url
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Note that Folder credentials authorize access to any files in the specified folder or any sub-
folder, so if you require that any source files be placed on one drive and within a particular
directory, you only need a single Folder credential.

When specifying the credentials for files and folders, if the folder path and or file name has
spaces in it, the full path should be enclosed in double quotes. Additionally, if the folder or file
path is pointing to a mapped network drive, the path should specified using UNC naming
convention and not the mapped drive. Using UNC naming convention prevents issues when
different CONTROL users have different network file mappings setup.

To simplify administration, CONTROL will recognize a keyword collection with the ID
“PowerQueryCredentials”, whose contents could contain a base set of
"PowerQueryCredentialnn” keywords. While not required, this keyword collection would
support centralized management of valid sources and free individual users from worrying about
defining credential keywords.

Some Technical Details

A few details must be considered when incorporating Power Query into your CONTROL
processes.

Reloading the CONTROL data source

When you add a Power Query data source, define its properties, and click OK and Save,
CONTROL will attempt to execute the Power Query script and create a relational table in the
primary database containing all CONTROL objects. If the sources change, you can open the edit
book for the data source and click Create Table in the ribbon to drop and re-create the table.

If this manual step is not convenient, the table creation can be scripted, using an action script
which:

e Sets the keyword &SelectedDataSource to the target data source 1D
e Calls an API script which performs a “"CreateTable” command
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CONTROL

Set Keyword

Create Table Action (Action)
Script Actions View
Updating: Clear and Insert Filter:

Keyword=SELECTEDDATASOURCE, Temporary Replacement="TESTPQ.2", AllModels

Hiin Scipt

Script= TEs TCREATETABLE

Action Steps

® k]

[] Seript - Create Table Action

[ Set Keyword
) Set Keyword Collection
. Copy Object
|| New Object
'2) Run Transform
S Run Mapping
Ji Run Seript

#5, Print Computational View

~ | Search

BASEVARIABLEUNITID
BaseVariableUnitName
KCI_EditMapSource
KCI_EDITMAPSOURCEMODEL
KCI_EMailDistLists
KCIMENUPOSITION
KCIMENUSHOWERRORS
ObjectVerbDialogSettings
ObjectVerbDialogSettings Copy
.~ | Selected_Product

X A v &
Type Name Argument

1 SetKeyword SelectedDataSource Keyword=SELECTEDDATASC

2 RunScript Test Create Table Seript=TESTCREATETABLE

# ldentification
Name

Step
4 Definition
Argument
Action Type
Internal Action Type
Set Keyword

i~

Parameters.
Comment

Perform If

[] Immediate update

SelectedDataSource
1

Keyword=SELECTEDDATASOURCE, Temporary Replacemen...

Set Keyword
1

SelectedDataSource (Keyword) (ID: SELECTEDDATASQURC

(Nong}

The API script is included with the 10.6 update and its definition is shown below:
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#ar Properties for Script Test Create Table *

F

F

34 | Search

Identification
Marmne
D
Class
Subclass
Category
Description
Definition
Auto Commit
Confirmation Prompt
Method Name
Method Object
Method Result

Parameters
Keyword Caollection
Keyword Collecticn...
Logging
Accessibility
Miscellaneous
Utility
Utility Function
Utility Role

Available Contexts

Test Create Table

TESTCREATETABLE

Script

AP

Development (ID: DEVELOPMENT) -
Copy of object template: Blank Action

CreateTable

Datasource(&SelectedDataSource)

[

(Mone) -

| | Default Instance (ID: DEFAULTINSTAMCE)

Mot a Utility Function =
(Noneg) -
MNone b

oK Cancel

The table may also be recreated when it is referenced or when the timestamp on a file is
changed by choosing a different option for the data source’s Reload Table Rule:
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#x¥ Properties for Datasource PQ Documentation 1 >
34 | Search
ILLLH LUHIII | I—
Keep Table ]
Cuery

File Time Stamp

Reload Table Rule Manual Reload Cnly M

b Storage

¥ Logging

b Accessibility
* Miscellaneous

Reload Table Rule
For file based and Power Query data sources, determines when the relational table
image of the file is loaded and reloaded:

- Always Reload will read the file and load the table every time the datasource is
accessed

- Reload When Changed - Access Required will only load when the file has been

changed. The usg Always Reload
- Reload When O

changed but will
name or sequency neload When Changed - Access And Conformance Required

- Reload When J Reload When Changed - No Access Required
Manual Reload Cnly

Relocad When Changed - Access Regquired -

(0] '8 Cancel

If you specify any of the "Reload When Changed ..." options, you must specify a File (File Name
property) whose timestamp will be used to trigger the reload.

Using keywords in the Power Query script
Any CONTROL keywords in a Power Query script are resolved in the specific user and All Model
scope prior to attempted execution of the script.

CONTROL uses the ampersand character (&) to indicate the presence of a keyword and Power
Query's M language uses it for concatenation. Therefore, you should be careful of conflicts
between keyword names and M variable names. Leaving a blank after the & in your M code will
avoid unintended keyword replacement.

Customizing the Power Query data source
If you are on Microsoft SQL Server 2019 or later, you can choose to have the relational table
created as a Column store data table.
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4 Storage

Row store data table ¥
Partitioning Row store data table

t Logging Column store data table

These tables are very compact and efficient in read-only applications.

You may also change the following properties of the columns of the table, to make it more
usable in the CONTROL application:
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CONTROL®

@ Datasource - PQ Documentation 1 » B
Columns
Find e
Column Data Type Is Key Description
TransactionDate DateTime Mot Key
Account VarChar Mot Key
Dept VarChar Mot Key
Amount Integer Mot Key

34 |Search

4 |dentification
Column Name
Description

4 Definition
Data Type
Size
Is Key
Allow Nulls
Alias

“ Display
Style
Selected
Sort Type
Sort Priority

¥ Miscellaneous
b Calculation

Immediate update

TransactionDate

DateTime
17

Mot Key
O]

(Mone)

MNone

e Description — for documentation
e |s Key — for selection in flex views
e Alias — for titling or export to Analysis Services
e Style — for formatting in source data views

<

Update
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e Selected - to exclude from source data views
e Sort Type and Sort Priority — for ordering

Memory and Performance considerations

Power Query scripts are executed on all the records of the included data sources, so that the
result is materialized in memory prior to being written to the target relational table. For very
large files, this may consume more memory than using a delimited file, which CONTROL
processes in smaller blocks.

Note that all subsequent functions which involve the data source, such as views and mappings,
will only retrieve the data required for that function. Aggregation will be performed in the
relational database and the memory impact should not be of concern.

Setup considerations

CONTROL Power Query integration requires that the Microsoft Power Query SDK files be
installed on the CONTROL client system. The Microsoft Power Query SDK is available for
download from Microsoft.

Download the Microsoft Power Query SDK using this link:

https://marketplace.visualstudio.com/items?itemName=Dakahn.PowerQuerySDK

The downloaded PowerQuerySdk.vsix file should be placed in the same directory as the
CONTROL setup package. When the CONTROL setup package runs, it will detect the presence
of the PowerQuerySdk.vsix file, and install the necessary files to allow CONTROL to integrate
with Power Query.


https://marketplace.visualstudio.com/items?itemName=Dakahn.PowerQuerySDK

