Creating a Basic PivotTable
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Intro

1 The ability to manipulate PivotTables in ExcelApplication was introduced in OfficeWriter 8.4.0.

1 This example assumes a basic level of understanding the different parts of a PivotTable and how they work. If you are not familiar with
PivotTable terminology, we highly recommend that you read this Special Topics article before continuing.

This example takes an existing workbook that contains some data and creates a PivotTable. The workbook used in this example is available for
download: Download BasicExample.xIsx.

Before writing any PivotTable code, make sure to open the workbook with Excel Appl i cat i on and get references to the data worksheet and a
worksheet for the PivotTable. See Adding OfficeWriter to your .NET Application.

Excel Application xla = new Excel Application();

/| Exanpl e. xI sx has a worksheet 'Data' with 9 colums and 244 rows of data
Wor kbook wb = xl a. Open("\\ Basi cExanpl e. x| sx");

Wor ksheet data_ws = wb. Wr ksheet s["Data"];
Wor ksheet pivot_ws = wb. Wrksheets["Pivot"];

This example places the PivotTable on a separate sheet. It is recommended that each PivotTable be placed on a separate sheet.
Excel does not allow PivotTables to overlap and will use error messages to prevent users from creating overlapping PivotTables. ExcelWriter

does not have the ability to render PivotTables, so it cannot detect if two PivotTables will overlap when they are rendered. To avoid this, we
encourage you to keep your PivotTables on separate worksheets.

Writing the code

Step 1. Set up the data source
The data source needs to be a continuous block of cells with a header row with column names. The data source is defined as an Ar ea.

Here is a snapshot of the data for this tutorial, which can also be found in BasicExample.xIsx:
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ProductSubCategory Special Offer Special Offer  Praduct Product  Special Offer  Unit Price with

1 |Mame Product Mame Sales Start Date Ernd Date Standard Cost List Price  Oicournt Dizcaunt
2 Pedals HL Mauntain Pedal Half-Price Pedal Sale 212012 262012 35.96 8033 0.5 40.5
3 Pedals LL Faad Pedal Half-Price Pedal Sale 22012 262012 17.95 40,43 0.5 20025
4 Pedals ML Faad Pedal Half-Price Pedal Sale zHz0z TW2ZE2012 2757 5203 0.5 .05
5 Pedals HL Faad Pedal Half-Price Pedal Sale ziz0z T2ZE2012 35.96 &0.93 0.5 40.5
E  Pedals Touring Pedal Half-Price Pedal Sale zwzmz 2E2012 35.96 &0.93 0.5 40.5
T Pedals LL Mauntain Pedal Half-Price Pedal Sale nzwzomz 2Ef2012 17.35 40.43 0.5 20.25
8 Pedals ML Mourtain Pedal Half-Price Pedal Sale 22012 TW2E2012 2757 E2.03 0.5 3105
3 RoadFrames LL Faad Frame -Black53  LL Road Frame Sale 121502012 12122012 204 63 33v.22 0.35 21313
10 RoadFrames LL Faad Frame -Black 60  LL RoadFrame Sale 121502012 121202012 204.63 33T.22 0.35 21313
11 RoadFrames LL Raad Frame - Black 62  LL RoadFrame Sale 121502012 121202012 20463 I3T.22 0.35 21313
12 RoadFrames LL Raad Frame - Red 44 LL Raad Frame Sal= 12502012 1222012 187.16 35722 0.35 21313
13 |RoadFrames LL Raad Frame - Red 45 LL Raad Frame Sal= 12502012 12220z 187.16 35722 0.35 21313
14 RoadFrames LL Fiaad Frame - Red 52 LL Faad Frame Sale= 1252012 T2nzizmz 187.16 33722 0.35 21313
15 FoadFrames LL Raad Frame - Fed 58 LL Foad Frame Sal= 12502012 12122012 187.16 33722 0.35 21313
16 FoadFrames LL Faad Frame - Red GO LL Foad Frame Sale 121502012 12122012 187.16 33v.22 0.35 21313
17 RoadFrames LL Faad Frame - Red 62 LL Faad Frame Sale 121502012 121202012 187.16 33T.22 0.35 21313
15 PRoadFrames LL Raad Frame - Blackdd  LL RoadFrame Sale 121502012 121202012 20463 I3T.22 0.35 21313
13 RoadFrames LL Raad Frame - Blackdd  LL RoadFrame Sale 12502012 1222012 20463 35722 0.35 21313
20 RoadFrames LL Raad Frame - Black52  LL RoadFrame Sale 12502012 12220z 20463 35722 0.35 21313
1  Tires and Tube 11 Mointaio Tie Mewantsin Tire Sale Al 1936201 935 d 33 05 125

There are 9 columns and 244 rows in the data set, including the row with the header values.

In this case, the data source for the PivotTable will be a dynamically defined area on the data worksheet. Note that the row of column names is
included in the area.

Area data_area = data_ws.CreateArea(0, 0, 244, 9);

Step 2. Create the PivotTable
To create a Pi vot Tabl e, call Cr eat ePi vot Tabl e on the Pi vot Tabl es collection. Specify the O-indexed row and column values for the

PivotTable location:

Pi vot Tabl e pt = pivot_ws. Pivot Tabl es. Creat ePi vot Tabl e(data_area, 0, 0);

This example shows a PivotTable being created from a fully populated data set. PivotTables can also be created and modified in files
that will be populated by Excel Tenpl at e. The same principles apply whether the data source contains values or data markers.

®

Step 3. Set PivotTable Options

In Excel, there are a number of options that can be set by going to PivotTable Options. These properties are available through Pi vot Tabl eSet t
i ngs.

There are a couple of properties that you should always consider when working with PivotTables with ExcelWriter.

Refresh On Open

After creating the PivotTable, always set Ref reshOnOpen to true.

pt. Pi vot Tabl eSetti ngs. Ref reshOnOpen = true;

ExcelWriter does not have the ability to render a PivotTable, so any modifications made to a PivotTable will not take affect until the output file is
opened in Excel and the PivotTable is refreshed. If Ref reshOnOpen is t r ue, Excel will refresh the PivotTable when the workbook opens, which
will re-render the PivotTable.

ltemsToRetain
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The other important property to setis | t ens ToRet ai n. When the PivotTable is created, the values that are available through the row label,
column label, or page field drop-down filters are based on the values in the data source of the PivotTable at the time the PivotTable was created.

By default, the PivotTable will retain all the original values in those filters, even if those values are no longer in the data source. Set | t ens ToRet
ai n to None to make sure the original values are cleared out when the PivotTable is refreshed.

pt. Pi vot Tabl eSettings.|tensToRet ai n. Val ue = | tensToRet ai n. None;

1 This is especially important when working with PivotTables that have data markers in the data source. Set | t ens ToRet ai n to keep
data markers out of the filters in the final output.

Step 4. Add PivotTableFields

There are four types of Pi vot Tabl eFi el d: Dat aFi el ds, RowLabel s, Col unnLabel s, and PageFi el ds (also called report filters). Pi vot Ta
bl eFi el ds are created from read-only Sour ceFi el ds, which are generated based on the Pi vot Tabl e data source.

SourceFields

1 A SourceFi el d can be used to create one PageFi el d, Col unmLabel , or RowLabel , in addition to an unlimited number of Dat aFi e
| ds.

Get a handle on the Sour ceFi el ds to use for building Pi vot Tabl eFi el ds later. Sour ceFi el ds can be referenced by the column header
name or by column index.

Sour ceFi el d prodSubCat egory = pt. Sour ceFi el ds[ " Product SubCat egor yNane"] ;
Sour ceFi el d prodNane = pt. SourceFi el ds[ " Product Nane"];

Sour ceFi el d sal es = pt. SourceFi el ds[" Sal es"];

SourceFi el d dateStart = pt. SourceFiel ds["Special Ofer Start Date"];

Sour ceFi el d dateEnd = pt. Sour ceFi el ds[" Special O fer End Date"];

Sour ceFi el d prodStdCost = pt. SourceFi el ds[ " Product Standard Cost"];
SourceField listPrice = pt. SourceFiel ds["Product List Price"];

Sour ceFi el d di scount = pt. SourceFi el ds["Special Ofer D count"];

Sour ceFi el d unitDi scountPrice = pt.SourceFields["Unit Price with Discount"];

PageFields

To add a PageFi el d, call Cr eat eFi el d on the Pi vot Tabl e. PageFi el ds collection. You will need to specify the Sour ceFi el d that will be
used to create the PageFi el d.

pi vot . PageFi el ds. Creat eFi el d(dateStart);
pi vot . PageFi el ds. Cr eat eFi el d( dat eEnd) ;

The layout of the page fields depends on whether the page layout is set to 'Down, then Over' or 'Over, then Down' and the number of fields
allowed per row/column. These properties are not exposed in the current API, so the defaults apply when creating a PivotTable from scratch. The
defaults are 'Down, then Over' and an unlimited number of fields per column.

This means that in PivotTables created by ExcelWriter, page fields are always placed starting two rows above the upper left corner of the
PivotTable, so if a PivotTable is placed in cell B10, then page fields will start in B8. Any additional page fields are added to B8 and existing page
fields are moved up, or the new page field is added to a column to the right, depending on the page layout properties in the PivotTable.

By default, all the page fields appear in one column.

If there is no space to add the page fields above the PivotTable (i.e. the PivotTable is located in cell A1), then ExcelWriter will automatically move
the PivotTable down to accommodate the page fields.

RowLabels and ColumnLabels
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Similarly to page fields, RowlLabel s and Col utmLabel s are created on the Pi vot Tabl e. RowLabel s and Pi vot Tabl e. Col utmLabel s colle
ctions. As mentioned earlier, only one RowLabel , Col utmLabel , or PageFi el d can be created from a particular Sour ceFi el d.

Pi vot Tabl eFi el d prodSubCat egoryFl d = pt. RowLabel s. Creat eFi el d( pr odSubCat egory) ;
Pi vot Tabl eFi el d prodNanmeFl d = pt. RowLabel s. Creat eFi el d( pr odNane) ;
Pi vot Tabl eFi el d sal esFl d = pt. RowLabel s. Creat eFi el d(sal es);

Row labels and column labels display the subtotals for each group of values. The subtotal can be displayed at the top or bottom of the group.

pr odNaneFl d. Di spl aySubt ot al sAt Top = true;
sal esFl d. Di spl aySubt ot al sAt Top = fal se;

Excel automatically sorts and re-renders a PivotTable any time a change is made. By default, the row label or column label values are sorted
alpha-numerically in ascending order.

Since ExcelWriter does not have the ability to render PivotTables or sort the values for a field, the only way to guarantee that the data will be
sorted is to set Ref reshOnOpen tot rue and set Sort Opt i ons. Orderi ng on a Pi vot Tabl eFi el d to be Ascendi ng or Descendi ng.

This property only affects row and column labels.

prodSubCat egor yFl d. Sort Opti ons. Ordering = Sort Options. OrderingType. Ascendi ng;
prodNaneFl d. Sort Opti ons. Ordering = Sort Options. O deringType. Ascendi ng;
sal esFl d. Sort Options. Ordering = SortOptions. O deringType. Ascendi ng;

When Excel refreshes the PivotTable, it will observe the Sort Opt i ons setting for a particular field.

DataFields

To create a data field, call Cr eat eFi el d on the Dat aFi el ds collection. Unlike row labels, column labels, and page fields, multiple data fields
can be created from the same source field.

Pi vot Tabl eField | p = pt.DataFields. CreateField(listPrice);
Pi vot Tabl eFi el d dct = pt. Dat aFi el ds. Creat eFi el d(di scount);
Pi vot Tabl eFi el d udct = pt. DataFi el ds. Creat eFi el d(uni t Di scount Price);

In Excel, a unigue name is given to the data field depending on the type of data in the source field (numerical or mixed), whether or not any other
data fields were already created from the same source field, and whether the source field name ends in a number or alphabetical character (e.g.
Casel vs. CaseOne).

ExcelWriter uses a consistent naming convention when creating data fields: all data fields follow the format SOURCEFIELDNAME#, where _# is
an incremental number starting at 1. To change the name of a data field, use the Di spl ayNane property.

| p. Di spl ayNane = "Avg List Price";
dct. Di spl ayNane = "Avg Di scount”;
udct . Di spl ayNane = "Avg Di scount Price";

The function used to aggregate the data can be specified through the summarize by property. If a column data contains just numbers, the function
defaults to SUM. If the column contains mixed data, the function defaults to COUNT. There are other functions available.

| p. Summari zeBy = Pivot Tabl eFi el d. Sunmari zeByType. Aver age;
dct. Summari zeBy = Pi vot Tabl eFi el d. Sunmrari zeByType. Aver age;
udct . Sunmari zeBy = Pi vot Tabl eFi el d. Surmari zeByType. Aver age;

A number format can be specified for all PivotTable fields, but it will only take affect on data fields and row labels/column labels/page fields that
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have numeric data only.

| p. Nunber For nat = " $#, ##0. 00";
dct. Nunber Format = "0.00% ;
udct . Nunber For mat = " $#, ##0. 00" ;

Completed Code

And that concludes how to create a basic PivotTable. Here is the full sample code below:

Excel Application xla = new Excel Application();
Wor kbook wb = xl a. Open("\\ Basi cExanpl e. xI sx"); //Tenpl ate already contains the data

Wor ksheet data_ws = wb. Wrksheets["Data"];
Wor ksheet pivot_ws = wh. Wr ksheets["Pivot"];

Area data_area = data_ws. CreateArea(0, 0, 244, 9);

//Create a PivotTable in cell Al on worksheet 'Pivot'
Pi vot Tabl e pt = pivot_ws. Pi vot Tabl es. Creat ePi vot Tabl e(data_area, 0, 0);

/1 Set sonme of the PivotTable options
pt. Pi vot Tabl eSetti ngs. RefreshOnOpen = true;
pt. Pi vot Tabl eSettings. | tensToRet ai n. Val ue = |ItensToRet ai n. None;

/1 Get a handle on the source fields

Sour ceFi el d prodSubCat egory = pt. Sour ceFi el ds[ " Product SubCat egor yNane"];
Sour ceFi el d prodNanme = pt. Sour ceFi el ds[ " Product Name"];

Sour ceFi el d sal es = pt. SourceFi el ds["Sal es"];

SourceField dateStart = pt. SourceFiel ds["Special Ofer Start Date"];

Sour ceFi el d dateEnd = pt. SourceFi el ds["Special Ofer End Date"];

Sour ceFi el d prodStdCost = pt. SourceFi el ds["Product Standard Cost"];
SourceField listPrice = pt.SourceFields["Product List Price"];

Sour ceFi el d di scount = pt. SourceFi el ds["Special O fer Dicount"];

Sour ceFi el d uni tDi scountPrice = pt.SourceFields["Unit Price with Discount"];

/I Create sonme page fields
pt. PageFi el ds. Creat eFi el d(dateStart);
pt. PageFi el ds. Cr eat eFi el d( dat eEnd) ;

/'l Create sone row | abel s

Pi vot Tabl eFi el d prodSubCat egoryFl d = pt. RowLabel s. Cr eat eFi el d( pr odSubCat egory) ;
Pi vot Tabl eFi el d prodNameFI d = pt. RowLabel s. Cr eat eFi el d( pr odNane) ;

Pi vot Tabl eFi el d sal esFl d = pt. RowLabel s. Creat eFi el d(sal es);

/1 Set where the subtotals for the groups are displ ayed
pr odNaneFl d. Di spl aySubt ot al sAt Top = true;
sal esFl d. Di spl aySubt ot al sAt Top = fal se;

/1 Set the sort type to be ascending

prodSubCat egor yFl d. Sort Opti ons. Ordering = Sort Opti ons. Orderi ngType. Ascendi ng;
prodNaneFl d. Sort Opti ons. Ordering = SortOQptions. OrderingType. Ascendi ng;

sal esFl d. Sort Options. Ordering = SortOptions. O deringType. Ascendi ng;

/Il Create sone data fields
Pi vot Tabl eField | p = pt.DataFields. CreateField(listPrice);



Pi vot Tabl eFi el d dct = pt. DataFi el ds. Creat eFi el d(di scount);
Pi vot Tabl eFi el d udct = pt.DataFi el ds. Creat eFi el d(uni t Di scount Pri ce);

/1 Set the display nane

| p. Di spl ayNane = "Avg List Price";

dct. Di spl ayNanme = "Avg Di scount”;

udct . Di spl ayName = "Avg Di scount Price";

/1 Set the sunmarize by val ues

| p. Sunmari zeBy = Pivot Tabl eFi el d. Sunmari zeByType. Aver age;
dct. Summari zeBy = Pivot Tabl eFi el d. Sutmmari zeByType. Aver age;
udct . Sunmmari zeBy = Pivot Tabl eFi el d. Surmari zeByType. Aver age;

/1 Set the nunber format

| p. Nunber For mat = " $#, ##0. 00";
dct. Nunber Format = "0.00% ;

udct . Nunber For mat = " $#, ##0. 00" ;



x| a. Save(wb, "\\Basi cExanpl eQut. x| sx");

Additional Resources

®* Templates and PivotTables - using PivotTables with ExcelTemplate
® Intro to PivotTables - Terminology from Excel
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