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Khronos Excel Pump Examples

Khronos Excel Pump is a configurable Windows® Service which provides a simple, yet powerful mechanism for moving data from Excel
spreadsheets into Microsoft® SQL Servers. This includes pushing data from on-premise spreadsheets to cloud-hosted SQL Servers such
as Azure SQL dB.

This document contains a variety of examples for many different scenarios which can be used as reference guides for your own situations.
Each example includes the source Excel data, the resultant SQL table schema, and the Excel Pump configuration used to perform the
import process.

The table below lists all of the examples, and describes the scenario which they cover. When working on real examples, many of the
techniques shown in these examples are combined. For example, you might have an Excel worksheet which requires text Trimming, and
Substitution, and Pivoting.

Example Title Description
1 Simple Import Moves a table of data into SQL, with one SQL field for each Excel Column. Data is mapped one-to-one from the
Excel table into the SQL table. This is typically used when your Excel data is already formatted very similarly to
how you want it stored in SQL.
2 Using a common reference cell for Moves a table of data into SQL, similarly to the Simple Import, but with one referenced value applied commonly
multiple import rows to every SQL row which is inserted. This is typically used when header data from the worksheet is to be applied
to all import data.
3 Trimming characters from Excel text Removes specific character patterns from the Excel values prior to assessing Row Rules, and again when
values pushing the values to SQL. This is used to remove unwanted characters from your Excel sheet, such as commas,
spaces, semi-colons, or prefixes and suffixes.
4 Data Pivot - Narrow Transforms rows of Excel data into columns of SQL data. This is frequently used to transform wide rows of Excel
(wide Excel row to narrow SQL table) data into multiple, narrow rows of SQL data. This aligns with best-practice when ‘normalising’ data in SQL for
long, narrow tables instead of wide, sparsely populated tables.
5 Data Pivot with multiple reference cells Performs a Data Pivot per above, but includes additional columns which are not part of the pivot operation. This
for each imported row is useful when one section of your Excel block needs to be pivoted from wide rows to narrow rows, but the rest
of the data is in line with the pivoted row of Excel data and needs to be associated with it.
6 Data Pivot with multiple header rows Performs a Data Pivot per above, but pivots multiple Excel header rows into multiple SQL columns beside the
pivoted data values.
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Data Pivot - Wide
(wide Excel row to wide SQL table with
multiple columns)

This example performs a data pivot, but instead of putting all pivoted data values into a single SQL field, it uses a
separate SQL field for each pivoted item. The Excel header row is still transformed into separate SQL values
beside each pivoted item. This approach is not commonly used as it results in wide, sparsely populated tables in
SQL, which is not best practice.

Groups and Subgroups

When the Excel data has a group of values with a header cell (such as an area followed by detailed rows for the
area), you may want the header cell’s value to be included in every row sent to the SQL table. Group values are
identified by the first or last value in a vertical group of Excel cells which contain a value. Group values rely on
the Excel worksheet having blank cells between vertical groups to allow delineation of the group header/footer
values.

Recursive operations

Searches for multiple data blocks in the worksheet by using reference text to identify the start and end of each
data block. Each block is processed individually, and the data built up into a single bulk import operation to the
SQL table.

10

Value Substitution from predefined lists

Replaces Excel values with substitution values from a pre-defined list in your pump configuration. This is useful
when ‘normalising’ your data to use identity values or enumeration values instead of text values in SQL and
assists in adhering to best-practice database design standards.

11

Value Lookup from SQL master data
tables

Replaces Excel values with lookup values sourced from a SQL table or view. This is useful when replacing text
values in Excel with identity values in SQL and assists in adhering to best-practice database design standards.

12

Combo Pivot

This example normalises a wide Excel data block into a narrow SQL table, replaces product descriptions with
product names using Value Substitution, and then replaces those derived product names with product IDs using
Value Lookups. This demonstrates the order in which trim, substitution and lookup operations are performed by
the pump.

13

Column Filtering

This example shows how to filter the columns being processed by a Pivot Block. This is useful if the number of
columns you are processing changes over time (eg. different number of columns for the days in the month).

14

Identity

This example shows how to use an Identity column which is created by the pump but managed by the SQL
Server. When pumping the table of data to SQL, the Identity column is removed from the push to allow SQL to
handle its self-incrementing value.

15

Calling a Stored Procedure

This example calls a SQL stored procedure once for every row of data processed. The fields identified in the
Excel Pump ‘Columns’ are used as named parameters when passing values into the stored procedure.

16

Data Types

This example has a separate column for every supported data type in the pump.
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This example transforms a simple grid of Excel data, 1-to-1 into a corresponding SQL table. For each colum in the Excel data, a

corresponding SQL field is created. No data transformations or re-shaping is performed. If the Excel sheet is updated over time with new
rows of data, the new rows will be inserted into the SQL table. If rows are removed from the Excel sheet, then the SQL data will be Marked

as deleted, but the data will be left intact.

Excel Source SQL Destination
A [ e e e
2
" Barley
2 &

Standard I rt e HE

t 2 20180102 210
4 [01-Jan-2018 11 1.2 1.3 14
5 :DZ—.Ian—ZEHB 2:0 22 23 24 3 280103 3
6 |03-Jan-2018 31 332 23 34 4 208004 470
7 |04-Jan-2018 41 42 43 4.4
8 |Totals 104 10.8 112 115
g

<group name="ExampleData" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="Simplelmport" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Simple" orderByField="Date" mergeFields="Date" transferMode="Basic"

includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

Flour
1.20
220
320
4720

Wheat
1.30
230
330
430

<dataBlock name="Simplelmport" worksheet="Standard" startRefSearchCell="A1" endRefSearchCell="A8" startRefType="Absolute" startRef="A3" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>
<rowRule name="HeadingRow" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Standard Import" ruleAction="Exclude" />
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" />

<rowRule name="TotalsRow" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Totals" ruleAction="Exclude" />
</rowRules>

<columns>

<column name="Date" dataType="date" columnRefType="RelativeToStart" columnRef="0" rowRefType="RelativeToRow" rowRef="0" />

<column name="Barley" dataType="decimal(10,2)" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Flour" dataType="decimal(10,2)" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Wheat" dataType="decimal(10,2)" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />

<column name="Canola" dataType="decimal(10,2)" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
</columns>

</dataBlock>
</importitem>
</group>

'Canola
1.40
240
340
440

Page | 6



This example transforms a simple grid of Excel data, and includes an additional column for a common Excel cell value which is shared with
all rows being pumped. This is achieved by referencing the common cell using a fixed offset from the block starting point, rather than
relative to each row being processed.

Excel Source SQL Destination
| A | B C | D E | F [ Resutts
e -Iflate ..‘;f.ehicle Eaﬂey .Fiour .Wi'leat .(-:anola

Common
Reference Cell N T T e >

1 Tuck 1 1.1 1.2 13 14
2 20180201 Truck2 21 22 23 24
3 20180201 Tuck 3 31 32 33 34
4

o
Mo
o,

11
12| D1-Feb-2018 Qfg

13 |Truck 1 19 1.2 13 1.4 20180201 Tuck 4 41 42 43 44
14 |Truck2 Z1 2.2 23 2.4

15 |Truck 3 3 3.2 3.3 3.4

16 |Truck 4 4.1 432 43 L4

17 |Totals 10.4 10.8 112 11.6

18

<group name="ExampleData" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="Referencelmport" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Reference" orderByField="Date" mergeFields="Date,Vehicle"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="Referencelmport" worksheet="Standard" startRefSearchCell="A10" endRefSearchCell="A20" startRefType="Value" startRef="Common Reference Cell" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="0" ruleType="Contains" ruleExpression="Truck 1,Truck 2,Truck 3,Truck 4" ruleAction="Include" />
</rowRules> e References the same cell each

— - = =
- time an Excel row is processed

<columns> -

<l-- The date is the same on every row, but mapping against RelativeToStart offset instead of against each row. --> f by the pump

<column name="Date" dataType="date" columnRefType="RelativeToStart" columnRef="0" rowRefType="RelativeToStart" rowRef="1" />

<column name="Vehicle" dataType="nvarchar(50)" columnRefType="RelativeToStart" columnRef="0" rowRefType="RelativeToRow" rowRef="0" />

<column name="Barley" dataType="float" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />

<column name="Flour" dataType="float" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />

<column name="Wheat" dataType="float" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />

<column name="Canola" dataType="float" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
</columns>

</dataBlock>

</importitem>
</group>
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This example removes unwanted text from the Excel data, prior to assessing the cell values for Row Rules, Substitution or Lookup
operations. A similar operation is performed during the Column transformation for the data to be stored in SQL.

Excel Source SQL Destination
A | B | c | D | T Results

2 [ Date Product  Quartity

= 1 Wheat 1.1
Trimming Example ?)EI 5 B e e e e e e e e e T T TR ;

3 & & 2 Flour 1.2

4 | 100172018 \Wheat 11 3 80N Badey 13

5 1012018 Flour 12 4 2Ne0102 Wheat 21

6 |1/01/2018 Barley 13 3 2080102 Flour 22

7 201018 Direct - Wheat 21 6 280102 Baley 23

8 |201/2018 Flour {zilo delivery) 22 7 2080103 Flour 31

9 |2/01/2018 Barley (direct) 23 8 20180103 Bardey 3.2

10 | 30172018 Flour {direct) 31

11 | 30112018 Barley, from farm 3z

12 Totals 165

12

<group name="ExampleData" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="Trimminglmport" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Trimming" orderByField="Date" mergeFields="Date,Product"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="TrimmingImport" worksheet="Trimming" startRefSearchCell="A1" endRefSearchCell="A20" startRefType="Value" startRef="Trimming Example" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Wheat,Flour,Barley,Canola" ruleAction="Include" trimLeadingWhiteSpace="true" trimTrailingWhiteSpace="true" >
<trimming> X
<trimChars trimAllChars="" trimLeadingChars="Direct-" trimTrailingChars="(silodelivery)" /> ~ Removes characters from
<trimChars trimTrailingChars="(direct)" /> K i — Excel cells pr/'or to assessmg
<trimChars trimTrailingChars=",fromfarm" /> ~
</trimming> S~ == the row rule
</rowRule> e - -

</rowRules>

<columns>
<column name="Date" dataType="date" columnRefType="RelativeToStart" columnRef="0" rowRefType="RelativeToRow" rowRef="0" />
<column name="Product" dataType="nvarchar(50)" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" trimLeadingWhiteSpace="true" trimTrailingWhiteSpace="true">

<trimming>
<trimChars trimAllChars="" trimLeadingChars="Direct-" trimTrailingChars="(silodelivery)" />
<trimChars trimTrailingChars="(direct)" /> w Removes characters from
<trimChars trimTrailingChars=",fromfarm" /> SS - - Excel cells bE’fO/’E sendmg to
</trimming> TN — e e e == T
</column> sQl.
<column name="Quantity" dataType="float" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
</columns>

</dataBlock>
</importltem>
</group>
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This example transforms a row of Excel header values into a SQL column, and then maps the remaining data in the Excel block against
that transformation. This is useful when wide rows of Excel data need to be normalised into narrow SQL tables. This is the most common

type of Pivot operation performed by the Khronos Excel Pump.

Excel Source SQL Destination

1 A B C D E F 3 Results
- — E Date

& / g ° 20180201

Marrow Pivot £ S& % &
3| ; .éée e‘? ; «é? e‘? 20180202
4 |Barey S ' 2018-02-03
5 |Fiour 23 2018-02-04
6 |Wheat 23
7 |Canola 24
& |Totals 21 28 23 2.4
g

<group name="ExamplePivots" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">
<importltem name="NarrowPivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Narrow" orderByField="Date" mergeFields="Product,Date"

transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

Value

2.1
22
23
24

<dataBlock name="NarrowPivot" worksheet="Pivot" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Narrow Pivot" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="0" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />

</rowRules> .———'——_————_——__—_-__—___——_

— = =
— - -
=
=
=

<columns> —
<!--Include the Produ%sﬁs own column, beside the pivoted data. -->
<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />
</columns>
<pivots> ___-—"‘"-_— —-—-‘~—_
<l--Translate heﬁem\ﬁnto a Column of Dates -->
<pivotHeaderRow name="Date" dataType="date" >
<column name="Date1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" />
</pivotHeaderRow> e e e e e e .-
a”—_—__ _--~~~
<l-- Translategexc®l's Wide list of Value Columns into a single SQL Column of values -->
<pivotBlock name="Value" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
</pivotBlock>
</pivots>
</dataBlock>
</importltem>
</group>

~ -

-~

Uses the same cell value for all
cells in the same row which are
being pivoted

~| Uses the same header row values
from Excel for each pivoted block
of data sent to SQL

Pivots a wide set of Excel columns into a
narrow SQL table with a SQL row for each
Excel column in the block
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This example performs a normal Pivot operation, and then includes additional columns from Excel in each row of the SQL table. This is
useful when your Excel spreadsheet has a number of columns with data which pertains to a wide-row of values.

Excel Source

A B £ D E F G
1
: e ‘s /@ B
Mermﬁvotj @‘? § rggb‘? é&? - ===
22 : - § S
23 | Truck 1 Barlay : 21 41
24 [Truck 1 Flour 22 32 5 1
25 Truck2 Wheast | 22 43
26 |Truck 2 Flour i 34 14 52
27 [Trucks Whest = 25 35
28 |Truck 1 canola £5
29 Totals - a1 101 17.4 103
30

SQL Destination

L - R - I = 1 T X

Sk | sk
Py =3

13

FTruck 1
Truck 1

] Resulis

Vehicle

Truck 1
Truck 1
Truck 1
Truck 2
Truck 2
Truck 2
Truck 2
Truck 2
Truck 3
Truck 3
Truck 1

 Product
Barley

Barley
Flour
Flour
Flour
Wheat
Wheat
Flour
Flour
Flour
Wheat
Wheat
Canola

<group name="ExamplePivots" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

Date - -‘.l.-.’él-ue
0180201 21
20180203 41
20080241 22
20180202 32
20180204 51
2080201 23
20180203 43
20780202 34
20180203 44
20180204 52
20180201 25
20180202 35
20180203 46

<importltem name="ReferencePivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Reference" orderByField="Date" mergeFields="Product,Vehicle,Date"

transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="NarrowPivot" worksheet="Pivot" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Reference Pivot" endRefType="Value" endRef="Totals" maxBlocks="1">

—:a—‘

<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules> ________._._—————__—__________
I e e e - =
- — ———
- — — - —
<columns> - -

- -
<I-- Include the and VehicldProduct as theirown columns, beside the pivoted data. -->
<column name="Vehicle" dgtaType="nvarchar(50)" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />

<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="B" rowRefType="RelativeToRow" rowRef="0" />
</columns>

<pivots>

<l-- Translate header row into a Column of Dates -->

<pivotHeaderRow name="Date" dataType="date" >
<column name="Date1" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date2" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date3" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date4" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToStart" rowRef="0" />

</pivotHeaderRow>

<l-- Translate all Value Columns in Excel into a single SQL Column of values -->

<pivotBlock name="Value" dataType="numeric(10,2)" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />

Uses the same two cell values for
all cells in the same row which are
being pivoted
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<column name="Value3" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value4" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToRow" rowRef="0" />
</pivotBlock>
</pivots>
</dataBlock>
</importltem>
</group>
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This example performs a normal Pivot operation, but includes two header rows in the transformation. Both header rows end up in columns
beside the pivoted values.

Excel Source SQL Destination
A ] B | c | D | E | k | T Results
= i i _ ' Product  Date Vehicle  Value
i it i i ; e e e e e e e e e |1 jBaey 20180201 Tkl 21
38 : ﬁ _ go , ﬁ _ §§ : 2 Badey 20180203 Tuck3 41
20 Vil ey veeks - ks 3 Fouwr 20180201 Tuck1 22
40 |Bariey. o . 4 Four 20180202 Tuck2 32
47 [Flour 23 13 5.1 5 Flour 20180204 Truckd4 51
ol & 5 6  Wheat 20180201 Truck1 23
A7 e 3 = i 7 Wheat 20180203 Tuck3 43
e i = 8  Four 20180202 Truck2 34
45 |Ganota i 9 Flour 20180203 Truck3 44
46 | Totals 9.1 101 174 102 10 Four 20180204 Truck4 52
a7 11 Wheat 20180201 Tuck1 25
12 Wheat 20180242 Tmuck2 35

13 Canola 20802403 Tuck3d 46

<group name="ExamplePivots" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="DoublePivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Double" orderByField="Date" mergeFields="Product,Vehicle,Date"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="DoublePivot" worksheet="Pivot" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Double Pivot" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="0" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules>

<columns>
<l--Include the and Vehicle Product as their own columns, beside the pivoted data. -->
<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />

</columns>
<pivots> e e
<l--Translate header row into a Column of Dates --> s = —
. — - —
<pivotHeaderRow name="date" dataType="Date" > &= =~ ~| Pivots two header rows and
<column name="Date1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToStart" rowRef="0" /> ) )
<column name="Date2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" /> a//gns them with each
<column name="Date3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" /> : ;
_ . rocessed cell in the Pivot
<column name="Date4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" /> p
</pivotHeaderRow> _ - Block
- -

<pivotHeaderRow name="Vehicle" dataType="nvarchar(50)" > W= = — — . _ _ __ - e
<column name="Vehiclel" columnRefType="RelativeToStart" columnRef="1" rowRenype:”Relativﬁos_tartTrJvRef:"l" />
<column name="Vehicle2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="1" />
<column name="Vehicle3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="1" />
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<column name="Vehicle4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="1" />
</pivotHeaderRow>

<l--Translate all Value Columns in Excel into a single SQL Column of values -->

<pivotBlock name="Value" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>

</pivots>

</dataBlock>
</importltem>
</group>
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This example transforms a wide table of Excel data into a wide, multi-column table in SQL via a Pivot function, whereby each specific value
in one Excel column becomes its own field in the SQL destination table (versus the narrow table which a standard pivot performs). This is
an uncommonly used operation, and generally not recommended by SQL best practices.

Excel Source SQL Destination
| A | B C | D E [ F | ] Results

0 - - Date Barey Flour  Wheat Canola

. @-@ -f?& . é‘i‘-’ @4'9 1 Papizpzm NULL NULL  NULL
" e E Rt § g} & A P2 TIN802D1 NULL NULL NULL 41

' : ' 3 20180202 NULL NULL NULL 42
12 |Barkey 14 14

4 20180202 NULL 22  NULL  NULL

13 = 5 20180203 NULL NULL 33 NULL
14 |Wheat 33 :
15 e e s = 7 § 20180203 NULL NULL NULL 43
= = = = = 7 20180204 NULL NULL NULL 44
== 8§ 20180204 14  NULL NULL NULL

<group name="ExamplePivots" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="WidePivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Wide" orderByField="Date" mergeFields="Date" transferMode="Basic"

includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="WidePivot" worksheet="Pivot" startRefSearchCell="A1" endRefSearchCell="A50" startRefType="Value" startRef="Wide Pivot" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>

<rowRule name="ValidRows" columnRefType="RelativeToStart" columnRef="0" ruleType="Contains" ruleExpression="Barley,Wheat,Flour,Canola" ruleAction="Include" />

</rowRules>

<pivots>

<l--Translate header row into a Column of Dates -->
<pivotHeaderRow name="Date" dataType="date" >

<column name="Date1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToStart" rowRef="0" /> ) )
<column name="Date2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" /> Pivot Block rules control which
<column name="Date3" columnRefType= Relat?veToStart columnRef="3" rowRefType= Relat?veToStart rowRef="0" /> rows are ,D/’OCESSE’dfO/" each

<column name="Date4" columnRefType="RelativeToStart" columnRef="4" rowRenype="Re_|at|v_eT_(l§ta_rt"QW&ef=_“0'l>

</pivotHeaderRow> S T T T T == = = = = o 1 destination SQL column
-
- 7
<I-- Translate Barley rowpfto a Column of Barley values --> P
<pivotBlock name="Barley" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" > _ -
<rowRules> -

pap——

<rowRule name="ValidRows" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Barley" ruleAction="Include" /> <=
</rowRules>
<column name="Barley1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Barley2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Barley3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Barley4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
</pivotBlock>

<l-- Translate Wheat row into a Column of Wheat values -->
<pivotBlock name="Wheat" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<rowRules>
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</group>

<rowRule name="ValidRows" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Wheat" ruleAction="Include" />

</rowRules>

<column name="Wheat1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Wheat2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Wheat3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Wheat4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>

<l--Translate Flour row into a Column of Flour values -->
<pivotBlock name="Flour" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >

<rowRules>

<rowRule name="ValidRows" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Flour" ruleAction="Include" />

</rowRules>

<column name="Flourl" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Flour2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Flour3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Flour4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>

<l-- Translate Canola row into a Column of Barley values -->
<pivotBlock name="Canola" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >

<rowRules>

<rowRule name="ValidRows" columnRefType="RelativeToStart" columnRef="0" ruleType="Value" ruleExpression="Canola" ruleAction="Include" />

</rowRules>

<column name="Canolal" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Canola2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Canola3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Canola4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>
</pivots>
</dataBlock>

</importltem>
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This example finds values at the top of a data group, and uses those values in every row in that group. It relies on the white space in the

blank rows between each group to be able to find the group headers (or footer) values. Group values can be found using:

e TopOfValues
e TopOfBlanks

e BottomOfValues

e BottomOfBlanks

Finds the top cell in the block prior to any blank cell (white space).

Finds the first cell which is not blank, at the top of the data block.

Finds the bottom cell in the block prior to any blank cell.

Finds the first cell which is not blank, at the bottom of the data block.

TopOfBlanks and BottomOfBlanks are typically used in adjoining columns, and not the main reference column.

Excel Source

1
12

16
i7
18
20

22

A

Example

|Group Header f

:1nfoadinq

fa

(]

(1= T o= RN B = T B S P

ﬁnf-nadin{;

14

fa

=]

=]

iOutloeding

Truckd

Barley

.'.J

Flour

rl-o

P is

Wheat

21|

Canola

Totals

o |

23|

SQL Destination

[T Results

Type
1) i Inloadng |
2 iloadng
3 Inloading
4 Inloading
] Inloading
& Inloading
7 Inloading
2 Inleading
5 Inloading
10 Inloading
1 Inloading
12 Inloading
13 Inloading
14 Inloading
15 QOutloading
16 Cutloading
17 Qutloading
18 COutloading
19 Outloading

Vehicle
Truck 1
Truck 1
Truck 1
Truck 1
Truck 1
Truck 1
Truck 1
Truck 2
Truck 2
Truck 2
Truck 2
Truck 2
Truck 2
Truck 2
Truck 3
Truck 3
Truck 3
Truck 3
Truck 3

Product
Barey
Barey
Flour
Flour
Wheat
Canola
Canola
Barey
Barley
Flour
Wheat
Canola
Canola
Canola
Barley
Flour
Flour
Wheat

Canola

Date

2018-02-01
2018-02-03
2018-02-0
2018-02-02
2018-02-03
20180201
2018-02-04
2018-02-01
20180203
20180202
20180203
20180201
2018-02-02
2018-02-04
20180203
2018-02-M
20180203
2018-02-01
201802-04

Value
11
a1
12
22
i3
14
44
15
35
26
18
28
48
=31
12
32
-1.3
4.4
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<group name="ExamplePivots" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="GroupPivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Group" orderByField="Date" mergeFields="Product,Date,Vehicle, Type"

transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="GroupPivot" worksheet="Groups" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Group Header Example" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour, Wheat,Canola" ruleAction="Include" />

</rowRules>

<columns>

<l-- Include the Type and the Vehicle as their own columns, beside the pivoted data. --> “« -

<column name="Type" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="A" rowRefType="Group" rowRef="TopOfBlanks" />
<column name="Vehicle" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="B" rowRefType="Group" rowRef="TopOfValues"

<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="B" rowRefType="RelativeToRow" rowRef="0" />
</columns>

<pivots>
<l-- Translate header row into a Column of Dates -->
<pivotHeaderRow name="Date" dataType="date" >
<column name="Date1" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date2" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date3" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date4" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToStart" rowRef="0" />
</pivotHeaderRow>

<l-- Translate Excel's Wide list of Value Columns into a single SQL Column of values -->

<pivotBlock name="Value" dataType="float" ruleType="Compare" ruleExpression="&lt;&gt; 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value3" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

<column name="Value4" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToRow" rowRef="0" />
</pivotBlock>
</pivots>
</dataBlock>
</importitem>
</group>

Group Headings are located at
the top of the data blocks,
relative to the current row
being processed by the pump.
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This example identifies three separate blocks of data to process and import as part of a single Data Block definition. The recursion is
based on finding the heading “Repeat Example” followed by “Totals”, and it set in motion by having a maxBlocks parameter value greater
than 1 (basically all data blocks are recursive, but typically restricted to 1 iteration through this attribute setting).

Excel Source

| A
=

|Repeat Example
3

1032018

21032018

30372018

4/03/2018

4 |March

1 Barley

6 |Flour

7 |Wheat

T

8 |Canola

9 | Sub-Totals

1.1

1.2

13

14 =

10|

ii :Repeat Example

1/03/2013

210372018

30372018

4/03/2018

12 | April

13 _EEarIey

14 |Flour

(]
L]

15 |Wheat

Lo

]

16 |Canola

17 | Sub-Totals

24

2.3

2

2.1

18 |

ig.:ﬂepeal Example

1/03/2018

21032018

30372018

4/03/2018

ED;M.ay

21 _?Earle*,f

22 |Flour

23 | Wheat

24 |Canola

23 |Totals

3.2

34

34

3.3

26 |

SQL Destination

T Results

Month  Product
1> 5 Barley
2 [ Flour
3 March  Wheat
4 March  Cancla
4] April Barley
6 April Flaur
7 April Wheat
i April Canola
9 May Barley
10 May Flour
1 May Wheat
12 May Canola

Date

2018-03-01
2018-03-02
2018-03-03
2018-03-04
2018-03-04
2018-03-03
2018-03-02
2018-03-01
2018-03-02
2018-03-04
2018-03-01
2018-03-03

Value
¥4
1.2
13
14

21

22

23

24
31
33
iz

14
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<group name="ExampleRecursion" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="Recursion" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlsx" dataDestination="TargetServer" destinationObject="tb_Example_Recursion" orderByField="Date" mergeFields="Date,Month,Product"

transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="Recursion" worksheet="Recursive'[startRefSearchCel|="A1" endRefSearchCell="C50'fstartRefType="Value" startRef="Repeat Example" endRefType="Contains" endRef="Sub-Totals, Totals" maxBIocks="lO">]

<rowRules> 13

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef=%" ruleType="Contains" ruleExpression="Barley,Flour, Wheat,Canola" ruleAction="Include" /> \
</rowRules> \

\ \

<columns> \ \

<!I-- Include the Product as its own column, beside the pivoted data. --> \ |

<column name="Month" dataType="nvarchar(50)" columnRefType="Absolute" colufenRef="A" rowRefType="RelativeToStart" rowRef="1" /> ]

<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columMRef="A" rowRefType="RelativeToRow" rowRef="0" /> )
</columns> S Looks for up to 10 instances of

. S the recursion pattern within

<pivots> S

<l-- Translate header row into a Column of Dates --> S - - ~| the overall search frame.

<pivotHeaderRow name="Date" dataType="date" > S N e e e e e == -

<column name="Datel" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" />
</pivotHeaderRow>

<l-- Translate Excel's Wide list of Value Columns into a single SQL Column of values -->

<pivotBlock name="Value" dataType="real" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>

</pivots>

</dataBlock>
</importltem>
</group>
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This example substitutes the text name of the products in Excel for an integer identity value before sending the data to SQL. The

substitution is driven by a static list of values stored in the Khronos Excel Pump configuration file. A more advanced option is shown in the
next example, whereby the Identity values can be sourced from lookup lists in the SQL Server.

Excel Source

SQL Destination
A B | € | D | 5] Results

10 " Date Productld  Quartity

Bl o L1 BRI, 2 11
1 P qﬁ? § R 2 201801402 1 21

' e e = = T T T 3 20180103 3 31
12 (1012018 VWheat T
13 | 2in12M8 Flour 24 4 2018-01-04 4 41
14 13012018 Barley 31
15 | 4012018 Canola 4.1
16 Totals 10.4
17

<group name="SubstitutionExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="SubstitutionData" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Substitution" orderByField="Date" mergeFields="Productld,Date"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="SubstitutionData" worksheet="Lookups" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Substitution Example" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules>

<columns>
<l-- Include the Product as its own column, beside the pivoted data. -->
<column name="Date" dataType="date" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" /.

<column name="Productld" dataType="int" columnRefType="Absolute" columnRef="B" rowRefType="RelativeToRow" rowRef="0J substitutionList="ProductIDs" /> I
<column name="Quantity" dataType="float" columnRefType="Absolute" columnRef="C" rowRefType="RelativeToRow" rowRef="{

A
</columns> ]
</dataBlock> /
) ——
</importitem> - - - - 7
</group> - ~ p
- ~
7 ~ d
<substitutionLists> / AN _ 7
<list name="ProductDs"> _ Substitutes the Excel cell text -
<listltem sourceValue="Flour" substituteValue="1" /> e -
<listitem sourceValue="Wheat" substituteValue="2" /> fOf an ID value.
<listltem sourceValue="Barley" substituteValue="3" />

<listitem sourceValue="Canola" substituteValue="4" />
</list>
</substitutionLists>
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This example exchanges the text name of the products for an integer identity value sourced from the Products master table in SQL. The
text value from Excel is never sent to SQL; only the identity value is. This functionality relies on the Lookup source in SQL having
corresponding values for all lookup values found in Excel. If any are missing, then the pump operation will fail.

It can be a good idea to process your Excel data twice:

1. Once to import all the Products to your master SQL table of products, and if any new ones appear in Excel then they will
automatically be assigned a new identity field in SQL (assuming you use identity fields in your SQL master data tables).

2. A second time to import the main data block, where it can lookup the identity values including for any new products just created.

Excel Source SQL Destination
A B c D 7] Results
= e Productld _ Quartity
Substitution - 1.1
Example 5’
3 q&g (}‘? 21
4 |1/012018 Wheat o === =— 3 201801403 3 KR
3 3 Barey
5 |2/01/2018 Flour 21 4 20180104 4 41
4 (Canola
6 |3/01/2018 Barley 31
7 410112018 Canola 41
3 Totals 10.4
]

<group name="SubstitutionExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="LookupData" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Lookup" orderByField="Date" mergeFields="Productld,Date" transferMode="Basic"
includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="LookupData" worksheet="Lookups" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Lookup Example" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules>

<columns>
<l Include the Product as its own column, beside the pivoted data. > e ———— Substitutes the Excel cell text
<column name="Date" dataType="date" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" /> -~ - fO/’ an ID value which is
”
<column LpssduotidigtaTppentintiootummiofisenlibosiutoloskummaieimlDimsnRoisonlflativeloRornomReimlol A sourced from a SQL table.
[ lookupDataConnection="TargetServer" lookupTable="tb_ExampleLookup_Products" lookupField="Product" lookupValue="1d" />]

<column name="Quantity" dataType="float" columnRefType="Absolute" columnRef="C" rowRefType="RelativeToRow" rowRef="0" />
</columns>
</dataBlock>
</importltem>
</group>
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Combo Pivot

This example performs a standard Data Pivot from wide Excel rows to a narrow SQL table, replaces product descriptions from the Excel
text values with product names using Value Substitution, and then replaces product names with product IDs from a SQL table using Value
Lookups. This demonstrates the order in which trim, substitution and lookup operations are performed by the pump.

Excel Source SQL Destination
A | B | £ | D | T Results
18] - [ Productld Date Quantty
: Product 2T amaz1 11

Combo Example gﬁr Flour T oneiz02 21
19 o ‘Wheat 3 3 20080202 3
20 |1/02:2018 Grain; Whedl | Barey 4 4 20130204 41
21 |2mz2018 Grain: Flour Canola
22 |3m2i2018 Grain; Barley
2?3 4022018 Grain; Canola 41
24 Totals 104
25

<group name="SubstitutionExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="ComboPivot" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_Pivot_Combo" orderByField="Date" mergeFields="Productld,Date"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="ComboPivot" worksheet="Lookups" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Combo Example" endRefType="Value" endRef="Totals" maxBlocks="1">

<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Grain: Barley,Grain: Flour,Grain: Wheat,Grain: Canola" ruleAction="Include" />
</rowRules> e === == == —_— - - . . ) ) . '
== - = 1 1. Trim option is applied first
<columns> - ———— = e e g . .
- - = = 2. Substitution list is applied second
<!--Include the Product as its own column, besidet_he.pivetgd‘!mf{-» e =—-— e e i ] o _ pp
. - I~ 3. Lookup list is applied last
- -
<colum =" ="Absolute" columnRef="B" roﬂg%ﬁwwwf:"o"
substitutionList="FroductDescriptipnsflookupDataConnection="TargetServer" lookupTable="tb_ExampleLookup_Products" lookupField="Product" IookupValue:“Id">]
<trimming> v
<trimChars trimAllChars="" />
</trimming>
</column>

<column name="Date" dataType="date" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />
<column name="Quantity" dataType="real" columnRefType="Absolute" columnRef="C" rowRefType="RelativeToRow" rowRef="0" />
</columns>
</dataBlock>
</importltem>
</group>
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This example performs a standard Data Pivot from wide Excel rows to a narrow SQL table, but only for cells which adhere to a set of
specified Rules. This allows you to perform a Pivot operation on a variable number of columns, such as when you have one column for
each day of the month, and February has less than another month. This example checks that the header row does not contain the word
“Totals”, and also that the header row is not empty. It attempts to process all other cells in the data block.

Excel Source SQL Destination
- A B[ e Fle s WM I N e P e R u NI WIS IV Z e R s e s R Ae] s 3 Resuts
S I I S A T A I W Product Date Value
eSS/ S/E/ /S - T
3 SIS/ SIS SR  Barley 37
4 Wheat 1.11 1.12 1.13 1.14 1.15 1.16 1.17 1.18 1.19 12 1 2 Cal‘lohﬁ 2G1 B’D1'2? 437
5 Flour 211 {212 [ 213 214 [ 215 | 218 | 217 [ 218 [ 219 | 22 | 2. 3 Houe 180127 237
5 | Barkey 301 F 312 313 314315 316 L 317 ] 398 319 32§ 3 , =
T Canola 41 412 413 414 415 416 417 418 419 42 221 4 Nheat 2[” E'-G1'2? 13‘
8 Totals 1044 {1048 [ 10.52 (1058 | 108 [ 10.8¢ 1088 {1072 D178 [ 0.8 {10.s 5 Barley 20180128 338
— 6  Canola 20180128 438
: R o o e R e 7 Fowr 20180128 238
- S E TR TR F 8 Whea 20180128 138
“ :Examme §w ﬂ§.. §v $.. 6&' ég.r ,\\‘5" %Qﬂ.. e‘}g.r & eat - S
12 Wheat 541 | 542 | 543 | 514 | 515 518 | 548 | 52 9 Barley 201801-23 339
13 Fiour 611 : 612 613 614 615 518 62 10 Canola  201801-29 4.39
14 Barley 741 i 742 743 0 T4 : 745 .18 T2 ;T 1 Flour 20180123 235
15| Canola 811 [ B2 | 813 | 814 | B35 816 | 818 | 82 | B2 5 7 81820 | 83 | 831 | 832 [ 533 | 834 | 835
16 |Totals 2644 : 2648 | 2652 : 7656 : 266 : 2664 : 2688 : 26.72 . 2876 | 268 : 26.84 27.08 2 12 ‘Nhea{ 2{” E’D1 '25 1 35
7] 13 Barey 2018-01-30 34

14 Canola  2018-01-30 44
15 Four 2n80130 24
16 Wheat 201807130 14
7 Barey 201801-31 341
18, Cancla 20180131 441
19 Flaur 2na-n 24
20 Wheafg 20180131 141
21 Barey 2me0227 737
22 Canola 20180227 837
23 Four 2180227 637
24 Wheat 20180227 537
25 Barey 20180228 738
26 Cancla 20180228 8.38
27 Four 20180228 638
28 Wheat 20180228 538

<group name="VariableColumnExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="VariableColumnData" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xlIsx" dataDestination="TargetServer" destinationObject="tb_Example_FilteredColumns" orderByField="Date" mergeFields="Product,Date"
transferMode="Basic" includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="FilteredColumnData" worksheet="VariableColumns" startRefSearchCell="A1" endRefSearchCell="B20" startRefType="Value" startRef="Variable Column Example" endRefType="Value" endRef="Totals" maxBlocks="2">
<rowRules>
<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="0" rowRefType="RelativeToRow" rowRef="0" ruleType="Contains" ruleExpression="Barley,Flour, Wheat,Canola" ruleAction="Include" />
</rowRules>
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<columns>
<l-- Include the Product as its own column, beside the pivoted data. -->
<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />

</columns>
<pivots>
<l-- Filter out all rows which don't have a valid column of data. Base this on the header row contents. -->
<cellRules>
<cellRule name="NotTotalsColumn" columnRefType="RelativeToCell" columnRef="0" rowRefType="RelativeToStart" rowRef="0" ruleType="Value" ruleExpression="Totals" ruleAction="Exclude" />
<cellRule name="NotHeaderEmpty" rowRefType="RelativeToStart" rowRef="0" ruleType="Value" ruleExpression="" ruleAction="Exclude" /> I
</cellRules> [ S \
\ \
<l--Translate header row into a Column of Dates --> \ \
<pivotHeaderRow name="Date" dataType="date" > S ~ N - .
<column name="Date1" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToStart" rowRef="0" /> S o ~| Ignores all Pivot Block cells
<column name="Date2" columnRenype="Relat!veToStart" columnRef="2" rowRenype="Relat!veToStart" rowRef="0" /> N~ - where the header row has the
<column name="Date3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToStart" rowRef="0" /> ~ -~
<column name="Date4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToStart" rowRef="0" /> = = = = === word “Totals ”, oris empty.
<column name="Date5" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date6" columnRefType="RelativeToStart" columnRef="6" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date7" columnRefType="RelativeToStart" columnRef="7" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date8" columnRefType="RelativeToStart" columnRef="8" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date9" columnRefType="RelativeToStart" columnRef="9" rowRefType="RelativeToStart" rowRef="0" />

<column name="Date10" columnRefType="RelativeToStart" columnRef="10" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date11" columnRefType="RelativeToStart" columnRef="11" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date12" columnRefType="RelativeToStart" columnRef="12" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date13" columnRefType="RelativeToStart" columnRef="13" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date14" columnRefType="RelativeToStart" columnRef="14" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date15" columnRefType="RelativeToStart" columnRef="15" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date16" columnRefType="RelativeToStart" columnRef="16" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date17" columnRefType="RelativeToStart" columnRef="17" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date18" columnRefType="RelativeToStart" columnRef="18" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date19" columnRefType="RelativeToStart" columnRef="19" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date20" columnRefType="RelativeToStart" columnRef="20" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date21" columnRefType="RelativeToStart" columnRef="21" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date22" columnRefType="RelativeToStart" columnRef="22" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date23" columnRefType="RelativeToStart" columnRef="23" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date24" columnRefType="RelativeToStart" columnRef="24" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date25" columnRefType="RelativeToStart" columnRef="25" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date26" columnRefType="RelativeToStart" columnRef="26" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date27" columnRefType="RelativeToStart" columnRef="27" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date28" columnRefType="RelativeToStart" columnRef="28" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date29" columnRefType="RelativeToStart" columnRef="29" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date30" columnRefType="RelativeToStart" columnRef="30" rowRefType="RelativeToStart" rowRef="0" />
<column name="Date31" columnRefType="RelativeToStart" columnRef="31" rowRefType="RelativeToStart" rowRef="0" />

</pivotHeaderRow>

<l-- Translate Excel's Wide list of Value Columns into a single SQL Column of values -->

<pivotBlock name="Value" dataType="float" ruleType="Compare" ruleExpression="> 0" ruleAction="Include" >
<column name="Valuel" columnRefType="RelativeToStart" columnRef="1" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value2" columnRefType="RelativeToStart" columnRef="2" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value3" columnRefType="RelativeToStart" columnRef="3" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value4" columnRefType="RelativeToStart" columnRef="4" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value5" columnRefType="RelativeToStart" columnRef="5" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value6" columnRefType="RelativeToStart" columnRef="6" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value7" columnRefType="RelativeToStart" columnRef="7" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value8" columnRefType="RelativeToStart" columnRef="8" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value9" columnRefType="RelativeToStart" columnRef="9" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value10" columnRefType="RelativeToStart" columnRef="10" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value11" columnRefType="RelativeToStart" columnRef="11" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value12" columnRefType="RelativeToStart" columnRef="12" rowRefType="RelativeToRow" rowRef="0" />
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<column name="Value13" columnRefType="RelativeToStart" columnRef="13" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value14" columnRefType="RelativeToStart" columnRef="14" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value15" columnRefType="RelativeToStart" columnRef="15" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value16" columnRefType="RelativeToStart" columnRef="16" rowRefType="RelativeToRow" rowRef="0" />
<column name="Valuel7" columnRefType="RelativeToStart" columnRef="17" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value18" columnRefType="RelativeToStart" columnRef="18" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value19" columnRefType="RelativeToStart" columnRef="19" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value20" columnRefType="RelativeToStart" columnRef="20" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value21" columnRefType="RelativeToStart" columnRef="21" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value22" columnRefType="RelativeToStart" columnRef="22" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value23" columnRefType="RelativeToStart" columnRef="23" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value24" columnRefType="RelativeToStart" columnRef="24" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value25" columnRefType="RelativeToStart" columnRef="25" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value26" columnRefType="RelativeToStart" columnRef="26" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value27" columnRefType="RelativeToStart" columnRef="27" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value28" columnRefType="RelativeToStart" columnRef="28" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value29" columnRefType="RelativeToStart" columnRef="29" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value30" columnRefType="RelativeToStart" columnRef="30" rowRefType="RelativeToRow" rowRef="0" />
<column name="Value31" columnRefType="RelativeToStart" columnRef="31" rowRefType="RelativeToRow" rowRef="0" />

</pivotBlock>

</pivots>
</dataBlock>
</importltem>
</group>
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This example defines an Identity column which has no source value in Excel, but instead uses the SQL Server to self-manage the value in
that column when new rows are inserted into the table. This has the effect of creating a column in the SQL table with the following
properties:

SQL Column Details Description

Column Name Specified by the user in the Excel Pump configuration.
Data Type Bigint

Allow Nulls False

Identity Specification Yes

Identity Seed 1

Identity Increment 1

SQL Create Statement [Id] [bigint] IDENTITY(1,1) NOT NULL

The Excel Pump will not source any values from the worksheet for this column, and will not attempt to insert or merge any values into this
column in SQL. Instead it relies on SQL to service the identity attributes as new rows are inserted.

Excel Source SQL Destination
| A | B | c | D | [F] Resutts
) d  Date Productld  Quantity
et P 5 = 1 20180101 2 11
¥ ¥ 3 2 20180102 1 21
3 | - e
4..19’019’2013 Wheat 1.1 4 AR . 31
5 [2m2018 Flour 21 4 20180164 4 41
6 |3/01/2018 Barley 3.1
7 |amirzois canola a1
g | Totals 10.4
9 |

<group name="IdentityExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="IdentityData" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="tb_Example_ldentity" orderByField="Date" mergeFields="Productld,Date" transferMode="Basic"
includeSystemFields="true" deleteMode="Marked" maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="IdentityData" worksheet="Identities" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Identity Example" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules>
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<columns>
<l-- Include an Identity column with no source reference. -->
<column name="|d" dataType="identity" />
<column name="Date" dataType="date" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />
<column name="Productld" dataType="int" columnRefType="Absolute" columnRef="B" rowRefType="RelativeToRow" rowRef="0"

lookupDataConnection="TargetServer" lookupTable="tb_ExampleLookup_Products" lookupField="Product" lookupValue="|d" />

<column name="Quantity" dataType="float" columnRefType="Absolute" columnRef="C" rowRefType="RelativeToRow" rowRef="0" />

</columns>

</dataBlock>
</importltem>
</group>
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This example sends the extracted Excel data to MS SQL via a Stored Procedure. Each row of processed data is passed into the Stored
Procedure one-by-one, with the cell values from Excel passed into the Stored Procedure as parameter values. This relies on the column
names in the configuration file to match exactly with the parameter names required as input parameters to the stored procedure.

Excel Source SQL Stored Procedure SQL Destination
| A B € D EXECUTE [dbo].[sp_Example_ProcedureImport] T Resutts
il @Product = s Juarti
! Dat Productld ~ Guant
- i @Date = <Excel Date Value>, = = = = = — > ] - zm . 1u1a y
Procedure é}a g, -~ - - @Quantity = 5 : 2'1
|Example - - - -
3 < F S 7"~ 3 20180103 3 31
4 |1/01/2018 Wheat 11 - _ - - _ - - _ - - 4 2018-0104 4 41
5 |2/01/2018 Flour 2.1 -~ .7
6 |am1/2018 Barlsy 3.1 e : - -
7 |&012018 Canola a1 -
8| Totals 10.4
o

<group name="ProcedureExample" enabled="true" statusTableEnabled="true" statusTableDestination="TargetServer" statusTableName="_KhronosExcelStatus" statusConnectionTimeout="60">

<importltem name="ProcedureData" file="C:\_Khronos\KhronosExcelPump\Examples\ImportData.xIsx" dataDestination="TargetServer" destinationObject="sp_Example_Procedurelmport" transferMode="Procedure" includeSystemFields="false"
maxBlockSize="10000" connectionTimeout="60">

<dataBlock name="ProcedureData" worksheet="Procedure" startRefSearchCell="A1" endRefSearchCell="B50" startRefType="Value" startRef="Procedure Example" endRefType="Value" endRef="Totals" maxBlocks="1">
<rowRules>

<rowRule name="ValidRow" columnRefType="RelativeToStart" columnRef="1" ruleType="Contains" ruleExpression="Barley,Flour,Wheat,Canola" ruleAction="Include" />
</rowRules>

<columns>
<l-- Include the Product as its own column, beside the pivoted data. -->
<column name="Date" dataType="date" columnRefType="Absolute" columnRef="A" rowRefType="RelativeToRow" rowRef="0" />
<column name="Product" dataType="nvarchar(50)" columnRefType="Absolute" columnRef="B" rowRefType="RelativeToRow" rowRef="0" />

<column name="Quantity" dataType="float" columnRefType="Absolute" columnRef="C" rowRefType="RelativeToRow" rowRef="0" />
</columns>

</dataBlock>
</importltem>
</group>

The stored procedure used in this example is shown below as a reference:

-- Author: Start Services Pty Ltd
-- Create date: 2017-01-01
-- Description: Imports data from the Khronos Excel Pump
ALTER PROCEDURE [dbo].[sp_Example_ProcedurelImport]
/* Receive one row’s values from the Excel Pump */
@Product nvarchar(50),
@Date datetime,
@Quantity float
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AS
BEGIN

END

SET NOCOUNT ON;

/* Create the table if it doesn't exist */

IF NOT EXISTS(SELECT 1 FROM sys.Objects WHERE Object_id = OBJECT_ID(N'dbo.tb_Example_Procedure') AND Type = N'U")

BEGIN
CREATE TABLE [dbo].[tb_Example_Procedure]( [Date] date, [ProductId] int, [Quantity] float )
END

/* Check if the product referenced in this Excel row already exists in the Products master data table */
IF NOT EXISTS (SELECT 1 FROM dbo.tb_ExampleLookup_Products WHERE Product LIKE @Product)
BEGIN
/* If not, create a new product in the Products master data table */
INSERT INTO dbo.tb_ExampleLookup_Products (Product)
VALUES (@Product)
END

/* Retrieve the Product ID ready to insert into the data table */
DECLARE @ProductID int
SELECT TOP 1 @ProductID = Id FROM dbo.tb_ExampleLookup_Products WHERE Product LIKE @Product

/* Merge the Excel data into the data table */
MERGE INTO dbo.tb_Example_ProcedureData AS Target
USING (SELECT @ate AS Date, @roductID AS ProductId, @Quantity AS Quantity) AS Source
ON Target.Date = Source.Date AND Target.ProductId = Source.ProductId
WHEN NOT MATCHED THEN
INSERT VALUES (Source.Date, Source.ProductId, Source.Quantity)
WHEN MATCHED THEN
UPDATE SET Target.Quantity = Source.Quantity;
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