JIDE Pivot Grid Developer Guide
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Purpose of This Document

JIDEPIivot Gridis a Java/Swing implementation of mit table. This developer guide is

designed for developers who want to learn how to ddeEPivot Gridn their applications.

JIDE Pivot Grideavilydependson features and components provided BIDE GridsSo if
you never usedIDE Gridsefore, we strmgly recommend you readlDE Grids Developer Guide

first or at least refer to it while reading this developer guide.

Pivot Table Basic

A pivot table enables you to take what seems to be an indecipherable mass of facts and
extract any trends and patterns baed in the data. You can organize and summarize your data,
perform comparisons, and extract meaningful information that can be invaluable to you and

your organization.

Microsoft® Office Exceland manyother analytics applications providepivot table feature.
Below is a screenshot gfvot table in Excel. You can also play with Excel yourself and see how
powerfula pivottableA 8 ® hy OS
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Overview

In order toadda pivot tableto your applicationsthere are severatepsyou need tafollow.
Hereisthe flow. We will cover each stejm details.

]
! Add more columns to |
Create ! | Create E— Create
B TableModel :{>, T%’;‘:ﬁ“ﬁ;‘;' !:D PivolDataModel |— /| PivofTablePane

Data Source

Youmay read your datafrom any data sourcesuch asa database tablea file, a piece of
data in memory The data should b& tabular format that can be converted tdableModelas
defined in Java Swindg-romJIDEPivot Gridpoint of view, the only datat will accept is the
TableModel As long agou convertyour raw datato TableModel you can use it idIDEPivot
Grid

Prepare the Table Model

Pivottable provides a way to analysis the data. Howewehnat you can actually get out of
the pivot table isdepending on your knowledge of the data. So after you convert your row data
to a TableModel most likely you need to customize the table model to agate columns and
convert some columns that you will need in pivot table.

Calculated Columns

Frequently you find the datain your table modeR2 Say Qi O Zoluinhsjoy neked f
For example, youtable modelcontains ashippeddate column However you are interested in
the quarter value othe shippeddate so that you can generate a quarterly repo@r, your table
model contains quality and unit priceolumnsbut you are interested in the total amount which
can be calculated aguality * unit price.With the help of calculatedolumns you can easily add
new columnsto do what mentioned above.

CalculatelColumnis the interface form calculated column. The main method in this interface

Object getValueAt(int rowIndex);

This method will calculate on fly the value for the calculated colukmother method is

int[] getDependingColumns();

This method wiltell us what columns th calculated column depends oft.is important to
know because when théepending columr@alue changd, we know we should recalculate the
calculated column.

[j
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In order to useCalculatedColumnyou needCalculatedTableModeCalculaedTableModel
wrapsthe underlyingtable modelto create a new table model so that you catd and remove
columns.

CalculatedTableModel calculatedTableModel = new CalculatedTableModel(tableModel);

The code above will create @alculatedTableModeHoweverii Q& SYLJie |40 GKA&a L3
need add columato it. You can add all the columns in the underlying table model to the
CalculatedTableModeHere is how.

calculatedTableModel.addAlIColumns();

Wdza i a2 @e2dz {y263 &hedaum’ Jufjispidk th@ss coliirgns tha® R | f f
you will usein the pivot table The less columns, the more efficient will be the calculation of
pivot table dataThere are many things we can do to thialculatedTableModeBeforejumping
inz  f S inGré&abaditiCdlculatedColun.

On top of CalculatedColumnthere is AbstractCalculatedColumwhich implements all
methods inCalculatedColumexcept the two methods we mentioned abogegetValutAtand
getDependingColumndVe also havé&ingleColummvhichyou can use if the calculadecolumn
depends on only one column in the underlying table model. Then we have
ExpressionCalculatedColumich allows you to write a simple expression for the calculated
column. For examplfuality] * [unitPrice]is the expression you can write for thexample we
used above.

To add a single column, you can call

calculatedTableModel.addColunmgw SingleColumtegbleModel 0)

This line will add the first column in tableModel @alculatedTableModePlease note the
second parameter is the column index iretnderlying table model.

You can also usAbstractCalculatedColumdirectly. See below. We create a new column
which doublesthe sales valugvhich is the 8 column in the underlying table model

calculatedTableModel.addColumn(new AbstractCaled@olumn(tableModel, "Double Sales", Float.class) {
public Object getValueAt(int rowIndex) {
Object valueAt = getActualModel().getValueAt(rowindex, 2);
if (valueAt instanceof Float) {
return ((Float) valueAt).floatValue() * 2;
}

return "--";

}

public int[] getDependingColumns() {
return new int[]{2};
}
N
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The valuechangein CalculatedTableModéd transparent. In the other wors] wheneverthe
dzy RSNI @ Ay 3 dell GafluS changeRGaltuatedTableModeWwill update its value
Fdzi2YFGAOIff&d ¢ KIlgathependn§Cludnit@thas HCatcllate8ColinknS

interface.

There is also a more oplex way todefine a CalculatedColumusing ExpressiorPlease

NEFSNI (2 &9 E aiNSR/aA20fY yFé2 NI S O & A0yt |

Grouping Values

GKS SyR 27

You can group a range of vatiato one value so that the resulting column has leamber
of unique valuesThis is very important in pivot table because too many unique values will not
only increase the memory needed to hold all the data but also causes noise because of the small
variation in the dataFor example if you have an Age column, yougaup it into 0to 18, 18to
30, 30 to 50etc groups.For 5-digit U.S.zip code, you can group them by the first two digits
which will rouglty tell you where the zip code.ifor product name, youmay want togroup
them aphetically intahe product namedeginning with Apeginning withB etc.See below for

such an example.

SingleColumn column = new SingleColumn(tableModel, "ProductName");
column.setObjectGrouper(new ObjectGrouper() {
public Class getType() {
return String.class;

}

public Object getValue(Object value) {
String name = value.toString();
return name.substring(0, 1);

}

public String getName() {
return "Alphabetical;
}
N

ObjecGrouper is the interface thatcalculates group valufom a value.You can define
many ObjectGrouperand register them with ObjecGrouerManager. If you use JIDE

ObjectConvertebefore, this is the sammechansmasObjectConverterManager

AbstractCalculatedTableColundiefined a methodsetObjecGrouper(ObjectGrouper). Once

you set aDbjectGrouger, the value of this column will be grouped.

CachedTableModel

Now you see some advanced features provided ®glculateiTableModeland the
ObjecGrouper, you might start to worry about the performance as the values are calculated on
fly. You are right. If the calculation is complex, you will face the performance issue. To address
this problem, we introduce&CachedTableModelA the name indicates, it will cache the values
that is returned fromgetValueAt(int row, int column)So next time whemgetValueAtis called

i K
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again, it will return the cached value instead of calculating it ageie.CachedTableModeas$
smarted enough taecalculate the value @y when the underlying table model changasd
only whengetValueAts caled. And again, this sompletelytransparentto you.

Pivot Data Model

PivotDataModels the main data structure for pivot table. It will convert a tabulata such
asTableModeto pivot data.

The constructor oPivotDataModetan takeany table model

PivotDataModel pivotDataModel = new PivotDataMotk{eModel);

PivotDataModels thedatamodel that contains all we need in order to create a pivot table
As you can see from the code above, it can take any table médeluding the
CalculatedTableModedr CachedTableModeds we introduced aboyeas the input data and
calculate pivot datao thatPivot Gridcomponent can use it.

Fields in Pivot DataModel

Each column in th@ableModelis automatically become feld in PivotDataModel There
are four types of fieldsg row fields, column fields, filter fieldsnd data fields.

You can calyetField&tring columnName)to get a field The columnNameis the column
name inTableModelHopefully you makéhem unique in yourTableModelln fact, you can also
callgetField(int indexjo get a field if you know the index. However in most cases, you refer to a
field by name, sgetField(String columnNamis)used moreften.

pivotDataModel.getField("CategoryName").setAreaType(PivotField. AREA_ROW);
pivotDataModel.getField("CategoryName").setArealndex(1);
pivotDataModel.getField("CategoryName").setTitle("Category Name");
pivotDataModel.getField("CategoryName").setSubtdtade(PivotField. SUBTOTAL_AUTOMATIC);

¢CKS F2dzNJ fAyS 110620S O2yFAIdzZNBR a/ | GSIA2NEDLI YSE
index is set to 1 which usually means it is the first field in row ateasso changes the display
title to more user friendlya /  § SI2NE bl YS¢é AyadSFR 2F &/ NBS3I2NE
want to calculate subtotal for the field.

pivotDataModel.getField("ProductSales").setAreaType(PivotField. AREA_DATA);
pivotDataModel.getField("ProductSales").setSummaryType(PivotField. SUMISARY;
pivotDataModel.getField("ProductSales").setArealndex(1);
pivotDataModel.getField("ProductSales").setTitle("Sales");
pivotDataModel.getField("ProductSales").setConverterContext(CurrencyConverter. CONTEXT);

! In Excel, filter field is called page field.
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¢KS FAQOS tAySa I 02@&S FOSITRAE dzNSS R 2adz NBIR/dzGAIS 9 5T Shad

is dollar amount, we set ConverterContext to use CurrentyConverter so that it displays a

OdzZNNBy Oe &devYoz2t Ay FTNRyd 2F (GKS ydzYSNRAO &It dzSo

refer to JIDE Grid3eveloper Guide for more information.

pivotDataModel.getField("Year").setAreaType(PivotF&RL UMIN
pivotDataModel.getField("Year").setConverterContext(YearNameConverter. CONTEXT);
pivotDataModel.getField("Year").setArealndex(1);
pivotDataModel.getField{fear").setSubtotalType(PivotField. SUBTOTAL_CUSTOM);

pivotDataModel.getField("Year").setCustomSubtotals(new int[J{PivotField. SUMMARY_STDDEV,
PivotField. SUMMARY_SUM});

pivotDataModel.getField("Quarter”).setAreaType(PivotFi€i@LUMIN
pivotDataModel.getFiel("Quarter").setConverterContext(QuarterNameConverter. CONTEXT);
pivotDataModel.getField("Quarter").setSubtotal Type(PivotField. SUBTOTAL_CUSTOM);

pivotDataModel.getField("Quarter").setCustomSubtotals(new int[J{PivotField. SUMMARY_STDDEV,
PivotField. SUMMARY_BUPivotField. SUMMARY _MAX3});

pivotDataModel.getField("Quarter").setArealndex(2);
pivotDataModel.getField("Month").setAreaType(PivotFi€E@LUMN
pivotDataModel.getField("Month").setConverterContext(MonthNameConverter. CONTEXT);
pivotDataModel.getField("Math").setArealndex(3);

¢tKS fAYySa 0208 O2yFAIdzNBR &, SFNEI davdzk NI SNE
I NBF AYRSE @I fdSazx ¢S OFry (Sfft GKS &, SFENE Aa

So it looks like we create the pivot tablen order to analysis sales data by the
year/quarter/month.

pivotDataModel.setShowGrandTotalForColumn(true);
pivotDataModel.calculate();

Pivot Table

Once you havéivotDataModelconfigured and calculatedyou are ready to display it in
PivotTablePaneghe main component fodIDEPivot Grid

PivofTableRnepivotTabld?ane = newPivotTableBnepivotDataModel);

PivotTablePan& a component that you can add it anywhere in your applicati@you can
see below, each pivot table divides into eight area®w field area, column field area, filter
field area, data field area, row header area, column header area, data area and field chooser
area.

Filter field areais the first area on top. It contains a number of fields. Each field has a drop
down button to bring p a check box list. User can check or uncheck them to include or exclude
the value. You will see the change automatically in the pivot when user makes the changes.

Data field areais the one right below Filter field area. It lists what fields are usedates
fields.

I.
0K
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Row field areais the one above the row header tabl€olumn field areas the one above
the column header table. They list what fields are used as row and column fields respectively.

There are actually three stables in the body part of pot table. The row header area
contains therow header table The column header area contains t@umn header table The
middle is thedata table The two scroll bars will synchronize those tables as if they are one
table.

As last,PivotTablePantave afield chooser areaAll fields that are not in filter field area,
row header area, column header area or data field area are in this #oeacan use this area to
add the fields to the fouother areas.

Drop Filker Fields Here

Sales Year Quarter Manth
= 1994
= Qtr 3 Qtr 3 StdD... Qtr 3 Sum Qktr 3 Max = Qkr 4
Cakeqory Mame Product Mame Aug sep Oct MNov Dec
=/ Beverages chai $518.40 $0.00 $518.40 $518.40 $259.20 $253.00
Chang $912.00 $532.00 $1558.21 $1,444,00 $608.00 $605,00 $389.12
Chartreuse verte $691.20 $366.56 $691.20 $604.50 $564.00 446,40 L
Cote de Blaye $4,005.20  $1
Guarana Fantastica $146.70 $62.64 $33.97 $209.34 $100.50 $79.20
Ipoh Coffee $920.00 $0.00 $920.00 $920.00 $552.00 $2,060.50 k4
. . £ v s A
There are many things usercandotothistabléeta Gl 1S | €221 &

Sort and Filter Fields

Each field is represented as a field box in filter field area, row field area, column field area
and data field area of a pivot table. As you can saeh field box has three partsthe name,
the sort arrow and dilter drop down button.You can click on the field box to toggle sorting.
You can also click on filter drop down button to change the filter. Please note, not only you can
change filter on filter fields as assumed, but also you can change filter inglols &§ind column
fields.

Cakeqgaory Mame Praduck Mame

- Be Al

Alice Mutton =
Aniseed Syrup

EBoston Crab Meat

Camembert Pierrot

Carnarvon Tigers

Chai

Chang

THAT R TANPT

Rearrange Fields

You can also drag and drop the field box. Just grab any field, you will see a gesture indicating
it is dragged.

=l 1994
= Qtr 3
Categary Name Product Farm
ey Proﬁct Name #ug

-I Beverages Chai
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If you move mouse slowly to different areas while holding the mouse left button, you will
see indcation of different drop areaSee screenshot below, if you drag to the column field area,
you see a black rectangle. It means if you drop now, the Product Name will be set to column
field and put between Year and Quarter fields.

—
Sales

W PriRflic Name | LHATer Manth
= 1994
= Qtr 3 Qtr 3 StdD... Qtr 3!
Categaory MName Product MName Aug sep
Here is what you get.
‘fear Product Mame Quarter Month

By dragn-dropping,user caneasilyrearrange fields among the four field are&s.order to
add a new field, user will need the field chooser aka.mentioned earlier, all columns in the
table model become a field in pivot data model. Most fields arsigrzed as filter field, data
field, row fields columns fields. For those unassigned fields, they will appear in fiaddecho
area.Fields in field chooser area can be dragged as well. It can also take dragged fields from the
four field areas.

The pivot &ble is updated immediatelywhenever the layout is changed. 8ser can what
data table looks like and decides if tberrentlayout is theone they want.

Totals and Summaries

JIDE Pivot Grisupports grand total on row and column fields. It can displayrand total
row or column at the end of the data area. You cansetiEhowGrandTotalForColutboolean)
andsetShowGrandTotalForRvolean)methods onPivotDataModel

Sales Year © % | Quarter © % | Month & W

1996 SkdDev 1996 Sum Grand Tokal
ey Qbr 2 Sum Qkr 2 Max

Cateqory Mame *  Product Mame w

= Beverages Chai .56 $3,451.50 $310.00 $337.30 45,683 ,50 3
Chang 29 $3,111.25 $1,425.00 $322.47 $6,503.90 $15,354.66
Chartreuse verte e $300.00 $540.00 $622.82 $6,651.00 $12,260.34
Ciite de Blaye 53 $23,715.00  $15,810.00 $5,497.25  $71,276.75  $141,396.73
Guarana Fantastica 79 $1,406.25 $360,00 $113.02 $2,355.00 $4,378.36

Ipoh Coffee 22 $4,370.00 $1,380.00 $393.84 $7,153.00  $22,119.10

Figure2 Grand Total

JIDE Pivot Gridiso supports subtotalon row or column fields. It will appear as one extra
row or column after each field in row header table or column header table.
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2t 3
Category Mame Product Mame W Aug Sep
[=l Beverages Chai 3t
Chang $912.00 $*
Chartreuse verte $691.20
Cite de Blaye
(Guarana Fantéstica $146.70 :
Ipoh Coffes 3
Lakkalikidri 4
Laughing Lumberjack L... :
Outback Lager $189.00 4
Rhinbrau Klosterbier
Sasquatch Ale 4
Eocloye Shout 4253500 $1,¢
Beverages Total $2,226.90 $;Jt
=T Condiments Aniseed SYrup e

Chef Anton's Cajun Se...

Figure3 Subtotal Row

You can also customize it to show a different subtotal type either througir dbde. User
Oty NARIKG OtAOl 2y | FASER IyR asStSOG aCAStR {S
see.

Year s k. At Y.} I-h Ev
Hide
= 1994
Move b
= Qtr tdDey  Qtr3 S
fug | Field Settings...
HIME: Field List 40,00 &
Py oy Fara e *

7 Pivot Grid Field

[[] separate Subkotal Settings for Row or Column Fie...
Subtotals (For Row or Column Fields) -
() Automatic Sum e’
[ Max

(%) Custom [ vin

() None [ Mean
[ var
StdDev
[] Countk v

Summary (For Data Fields)

Surn w

Figure4 Subtotal Row

There are several settings user can set from this dialog.

Subtotal:Subtotal is usedor row and column fielddJser can select automatic subtotal
which will be Sum. Or they can pick Custom subtotal and select one or several statistics
they want to calculateSee belowor the area in red.

10
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Sales fear w | Quarter w  Month "
= 1994
= Qr 3 [ Qtr 3 5tdDev | Qtr 3 Sum Qbr 3 Max F (
Categary Name +  Product Mame ¥ fug Sep ek
=) Beverages Chai 4518, £3.04 oD FELEa
Chang $912.00 $532.00 $158.21 $1,444.00 $608.00
Chartreuse verte $691.20 $366.56 $691.20 $604.80
Cdte de Blaye
Guarana Fantastica $146.70 $62.64 $33.97 $209.34 $100.80
Ipoh Coffes $920.00 $0.00 $920.00 $920.00
L akdealibadri $635.04 $189.39 $635.04 $451.44
Laughing Lumberjac. .. $42.00 $0.00 $42.00 $42.00
Outback Lager $189.00 $240.00 $36.06 $429.00 $240.00
Rhinbrau Klosterbier
Sasguatch Ale $224.00 $0.00 $224.00 $224.00
STESlEyE Stout $288.00 $1,497.60 $740.63 $1,785.60 $1,440.00
[ Beverages Total ] $2,226.90 $4,671.68 $6,898.58 $6,898.58 $6,898.58
T=rCoTmimmErT ATty $240.00 $0.00 $240.00 $240.00

Chef Anton's Cajun ...

User also has the option to display differentbsotal for row fields and column
fields. See below.

“# Pivot Grid Field ]
l

Mame: |Year | [ oK

Separate Subtaotal Settings for Row or Column Fields
Subtotals (For Row Fields)

() Automatic Sum 5

() Custom E ::;x

() None [ Mean

[ var

StdDev

[] Count v

Subtatals (For Column Figlds)

() Automatic ~
() Custom
@ fiang

v

Summary (For Data Fields)

Sum w

Summary:Summary is also a kind of statistic just like those used in subtotal except this
is only used when the field is a data fielebr example, if you look at the following
screenshot, the value ithe red rectangle is actually a sum of several values in the
original table model. It shows as sum because we selected Sum as the default statistics
for Sales data field.

11
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Sales Year + | Quarter w  Maonth ~
- 1994
= Qtr 3 Qtr 3 StdDev  Qkr 3 Sum Qtr 3
Categary Mame “  Product Mame ¥ Aug Sep
—| Beverages Chai $515.40 $0.00 $518.40
Chang $532.00 $158.21 $1,444.00
Chartreuse verte $691.20 $366.56 $691.20
Cidte de Blaye
Guarana Fantastica $146.70 $62.64 $33.97 $209,34
Ipoh Coffee $920.00 $0.00 $920.00
Lakdalildari $535.04 $189.39 $635.04
Laughing Lumberjac... $42.00 $0.00 $42.00
Qutback Lager $189.00 $240.00 $36.06 $429.00
Rhiénbrau Klosterbier
Sasquatch Ale $224.00 $0.00 $224,00
Steeleye Stout $288.00 $1,497.60 $740.63 $1,785.60 $1
Beverages Total $2,226.90 $4,671.68 $6,898.58 $6,898.58 $E

- Condiments Anisead Syrup $240.00 $0.00 $240.00

Not only user can configure thosguas a developecan also write code to do litsing APls
The method issetSubtotalTypeon PivotField If the value isPivotField. SUBTOTAL_CUSTOM
setCustomSubtotalmethod will allow you to set the custom subtotals as user can set using the
check box list in the dialog aboveivotField#setSummarypg is to change the last combobinx
the dialog above

Advanced Features

Customized Cell Renderers

In Pivot Table, each field usually oocentains data obne type.You can provide your own
convertef to convertfrom the data type to string so that it cdre displayed in the cell.

‘fear W Quarter “  Month w

=l 1994

=| Qkr 3 3 Qbr 3 StdDey Qb 3 Sum Qkr 3 Max
fug Sep
$518,40 40,00 $518,40 $518.4
$912,00 1 $532,00 $158.21  $1,444.00 $608.0
$691,20 $366,56 $691.20 $604.5
$146,70 462,64 433,97 420934 $100,8
4920,00 40,00 $920,00 $920,0
$635.04 $159.39 $635.04 $451.4

The screenshot above actually shows three different types of converters. The first one is
CurrencyConvertewhich converts from a double or float to a string with $ prefix. Inside the
converter, it simply usedumberFormat.getQuencylnstance(yo do the conversion. The
second one is a MontameConverter which converts an iatith value from0 to 11 to the
Month name The third one is uarterNameConverterhich converts from 0 to 3 to a string

2 Converter is referred t@®bjectConverteiPlease readIDE Grids Developer Guidemore information.

12
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f A1S av i NJ WMyokaredfamiliadvith IDE GEds,Qal will know we have a manager
called ObjectConverterManager where you can register the ObjectConverters.
ObjectConverterManager already contain a lot of converters for common data types. If you
need more, you can always lister it yourselfSee code belowhere we register several
converters we mentioned above to ObjectConverterManager.

CurrencyConverter converter = new CurrencyConverter();
ObjectConverterManager.registerConverter(Double.class, convertiere@yConverter. CONTEXT);
ObjectConverterManager.registerConverter(double.class, converter, CurrencyConverter. CONTEXT);
MonthNameConverter monthNameConverter = new MonthNameConverter();

ObjectConverterManager.registerConverter(lgée.class, monthNameConverter,
MonthNameConverter. CONTEXT);

ObjectConverterManager.registerConverter(int.class, monthNameConverter, MonthNameConverter. CONTEKXT);
QuarterNameConverter quarterNameConverter = new QuarterNameConverter();

ObjectConverterManager.registerConverter(Integer.class, quarterNameConverter,
QuarterNameConverter. CONTEXT);

ObjectConverterManager.registerConverter(int.class, quarterNameConverter,
QuarterNameConverter. CONTEXT);

You may notice we usgurrencyCarerter. CONTEXWonthNameConverter. CONTEXOO
QuarterNameConverter. CONTEXEN we registered the converters. The reason we need the
contextso that we can register several converters for the same data type. For example both
MonthNameConverteand QuarteNameConverteconvert inttype.

In order to tellPivotFieldo use certain converter, you just catConverterContexin it.
See code below.

pivotDataModel.getField("Year").setConverterContext(YearNameConverter. CONTEXT);
pivotDataModel.gtField("Quarter").setConverterContext(QuarterNameConverter. CONTEXT);
pivotDataModel.getField("Month").setConverterContext(MonthNameConverter. CONTEXT);

SettingConverterContex¢hould be enough for mosif the data typeghat need to be
displayed a string However, there are still cases that you need to use a customized cell
renderer.For example, you want to display a percentage using a color bar. Obviously a
converter is not enough. In this case, you canset&ditorContextmethod onPivotFieldSee
code below where we registerRercentageCellRenderand tellPivotFieldo use it.

PercentageCellRenderer percentageCellRenderer = new PercentageCellRenderer();
CellRendererManager.registerRenderer(int.class, percentageCellRereregntageCellRenderer. CONTEXT);
pivotDataModel.getField("Percentage").setEditorContext(PercentageCellRenderer. CONTEXT);

% You may wonder why we named the method setEditorContext, not setRendemen@oThe reason is EditorContext
is an old concept in JIDE Grids which we use for both cell editor and cell renderer. WeEdate@ontexto cover
both cases. In Pivot Table, the cells are not editable so only renderers will be used. Howevewaatstillkeep the
nameEditorContexjust to be compatible with JIDE Grids.

13
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Customize Cell Styles

Customizing cell styles sounds very similar to customize cell renderers but in fact they are
two different aspects of makg the datacells easieffor usess to read. The cell style concept
again comegrom JIDE Gridehere there isCellStyleTablevhich you can use &tyleModelto
customize the cell background, foreground, font, border, alignments etc wittmuthing the
cell renderes.

In Pivot Table, PivotDataModel has a method cafletCellStyleProvidedn this provider,
you can provide CellStyle for data table, column header table and row header table respectively.
[ SG6Qa aSS Iy SEIFYLX So

C A N& U Zine sofhé QeiiStylRsSaS constants to make it efficient.

static CellStyle HIGH_STYLE = new CellStyle();
static CellStyle LOW_STYLE = new CellStyle();

static CellStyle SUMMARY_STYLE = new CellStyle();
static CellStyle DEFAULT_STYLE = netylegllS

static CellStyle HEADER_STYLE = new CellStyle();

static {
HIGH_STYLE.setForeground(Color.WHITE);
HIGH_STYLE.setBackground(Color.RED);

LOW_STYLE.setForeground(Color.BLACK);
LOW_STYLE.setBackground(ColorOn&l)L

SUMMARY _STYLE.setForeground(Color.BLACK);
SUMMARY_STYLE.setBackground(new Color(255, 255, 215));

DEFAULT_STYLE.setForeground(Color.BLACK);
DEFAULT_STYLE.setBackground(Color.WHITE);

HEADER_STYLE.setFontStyfe@BOLLD;
HEADER_STYLE.setForeground(Color.BLACK);

}

Basically, we want to display summary row or column using SUMMARY _STYLE which has a

yellow backgroundThen for cells that have lower or higher than normal value, we use a
different color bakground.Last for all headers such as row header or column, we want to use
bold font.

In setCellStyleProvidenethod, we had

pivotDataModel.setCellStyleProvider(new PivotCellStyleProvider() {

public CellStyle getDataTableCellStyleAt§DableModel model, Head&ableModel rowHeaderModel,
HeaderTableModatolumnHeaderModel, int rowIndex, int columnindex) {

if (rowHeaderModel.isSubtotalRow(rowIndex) || columnHeaderModel.isSubtotalRow(columnindex)

|| rowHeaderModel.isGrandTotalRow(rowIndex) ||
columnHeaderModel.isGrandTotalRow(columnindex)) {

14
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return SUMMARY_STYLE;
}
else {
Object value = model.getValueAt(rowindex, columnindex);
if (value instanceof Double && ((Double) value).doubleValue() > 10000) {
return HIGH_STYLE;
}
else if (value instanceof Double && ((Double) value).doubleValue() < 50) {
return LOW_STYLE;
}
else {
return DEFAULT_STYLE;

public CellStyle getColumnHeaderCellStylda&derTableMoel model, int rowlndex, int columnindex) {
return HEADER_STYLE;

public CellStyle getRowHeaderCellStyleladerTableModehodel, int rowIndex, int columnindex) {
return HEADER_STYLE;
}
D

Here is what you get.

Sales Year © % Quarter v Month T ow
= 1994
= Qtr 3 Qtr 3 Std... Qtr 3 Sum  Qtr 3 Max = Qtr 4 Qtr 4 5td... Qt
Category Mame ~  Product Mame L Aug sep oct Nov Dec
=/ Beverages Chai $518.40 $0.00 $518.40 $518.40 $259.20 $288.00 $356.40 $56.49
Chang $912.00 $532.00 $158.21 $1,444.00 $608.00 $608.00 $389.12 $291.84 $215.36
Chartreuse verte $691.20 $366.56 $691.20 $604,50 $864.00 446,40 $612.00 $342.35
Cite de Blaye $4,005.20 $2,555.81 E
Guarana Fantastica $146.70 $62.64 $33.97 $209.34 $100.30 $79.20 $160.20 $23.80
Ipoh Coffee $920.00 $0.00 $920.00 $920.00 $552.00 $2,080.80 $1,398.40 $373.84
Lakkalikodri $635.04 $189.39 $635.04 $451.44 $518.40 $216.00 $174.509
Laughing Lumberja... $42.00 $0.00 $42,00 $42.00
Outback Lager $189.00 $240.00 $36.06 $429.00 $240.00 $300.00 $360,00 $151.00
Rhiinbrau Klosterbier $260.40 $372.00 $31.62 $113.86
Sasquatch Ale $224.00 $0.00 $224.00 $224.00 $156,80 $108.40 $35.64
Steeleye Stout $288.00 $1,497.60 $740.63 $1,785.60 $1,440.00 $1,000.80 $504.03
Beverages Total $2,226.90 $4,671.68 46,398,558 $6,398.58 $6,898.58 $2,922.80 $9,597.52  $15,610.06  $28,130.38 ¢
= Condiments Aniseed Syrup $240.00 $0.00 $240.00 $240.00
Chef Anton’s Caju... $1,059.52 $79z.00 $l64.64
Chef Anton’s Gum... $1,047.20 +509.68 $1,047.20 $5854.00 $340.00 $0.00
Genen Shouyu $248.00 $0.00 $248.00 $248.00 $62.00 $0.00

As you can see, with a few lines of code, you customized the cel siyleakeresult much
easier to read

15
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Data Editing

PivotTable is usually reamhly becausethe datatable shows the summary of several rows in
the original table modellf user tries to edit the data tabldirectly, it is not clear how to modify
the original table model to reflect the data chande.order to solve this problem, we introduce
PivotDataEditingProvideSee the interface below.

public inerface PivotDataEditingProvider {
/**
* Returns true if the cell at <code>rowlIndex</code> and
* <code>columnindex</code> of the DataTableModel in PivotDataModel
*is editable. Otherwise, <code>setValueAt</code> on the cell will not
* change the value of that cell.
*
* @param dataModel the pivot data model.
* @param rowlndex the row whose value is to be queried
* @param columnindex the column whose value is to be queried
* @return true if the cell is etible
*/
boolean isCellEditable(PivotDataModel dataModel, int rowIndex, int columnindex);

/~k~k

* This method is called when user changes the the value in the cell at <code>columnindex</code> and
* <code>rowIndex</code> to <code>aMVdicode>. You should implement this method and modify the
* corresponding cell or cells in data source so that the change can be persisted.

*

* @param dataModel the pivot data model.

* @param aValue  the new value

* @param ravindex the row whose value is to be changed

* @param columnindex the column whose value is to be changed

* @see #isCellEditable

*

void setValueAt(PivotDataModel dataModel, Object aValue, int rowIndex, int columnindex);

}

The purposef this interface is to let you to decide how to apply the data change from the
data table to the underlying table model. You can use isCellEditable method to determine which
cell is editable. If a cell is editable and user changes the value, the valueewihssed to
setValueAmethod. You can decide how to accept the new value.

There are three orPivotDataEditingProvideon PivotDataModel They are for the data
table, row header table and column header table respectively.

We also introducedPivotEditigProviderwhich is a higher level abstractionThis is an
interface that further simplfies the data editing to just three basic operatiors addRow,
removeRow and setValueAt. These three operations are on the original table model. If you are
using DefaulfTableModel you can pretty much delegate to the three sarmame methods on
DefaultTableModelWe even madeDefaultPivotEditingProvideor it. If not, youwill haveto
implement the three methodgourselfusingAbstractPivotEditingProvider
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When user editsa cell in the data tabléor row header table and column header table)
PivotEditingProvidewill find the rows behind the cell and change values for all the rows. You
can also add a button to your user interface which will adliRowor removeRowmethod of
PivotEditingProvidaf user needs to add and remove rows from the original table model

Date Calculation and Auto -update

The calculation from the data in the original table model to the diitgplayedin the pivot
table is a complex process. It is @oinPivotTableModel#calculatef)ethod. If the original table
model has a huge number of roweglculate()could take several minutes or even longer.

Although in most cases, pivot table is used to do static data analysis. However, we notice
many customes use it to do realime data analysis. That is the data in the original table model
changes constantly. If every change requiresdhleulate()to be calledo update the displayit
is certainly not acceptabld.o solve this problem, we introduce a flagPivotDataModel If you
call PivotDataModel#setAutoUpdate(truejve will listen to theTableModelEventired in the
original table model and update the pivot data incrementallige result is instead taking a few
minutes to docalculate() it will onlytake a few seconds to when a raw the original table
model is added, deleted or modifiedlf the event is a large scale event such as
tableDataChanged or tableStructureChanged,wilestill callcalculate() So if you should fire a
few small scale evest please do that instead of ifig one large scale eventSaying thatyou
many need to do some experiments in order to find out the best solution. For example,
calculate()takes one minute and each row updated event takes 1 secdr@Ddout of 1000
rows are updatecht one time you probably should fire tableDataChanged instead of firing 900
tableRowUpdated eventsecause 1 minute igss than 90Gecond.

Filtering

We already mentioned user can click on the filter button on the fields (except data tieeld
uncheck the value from th€heckBoxLigiopup to do filtering.There is of course one way to
filter data. However this filtering is done aft®ivotDataModelprocessed all the dataAs you
may know, if you have a huge daRiyvotDataModed éalculatef methodwill spend a lot of time

to read andcalculate thepivot data. In the other word (G KS dzaSNJ FA{ G SNAyYy 3

relievethe burden onPivotDataModeht all.

We would like to introduce a class call&ilterableTableModela class inJIDE @ds, to
combine use witiPivotDataModel Here is how it works.

FilterableTableModel filterModel = new FilterableTableModed{€Mode)
FACGSNR2RSE ©Ff RRCAT GSNOXOT
filterModel.refresh();

PivotDataModel pivotModel = new PivotDataModidtérModel);

As you cansee, instead of passing the tableModel, which is huge, directly to
PivotDataModel we piped it to FilterableTableModeffirst. You can add many filters to
FilterableTableModel The refresh() method will filter away all unnecessary roes that
PivotDataMoa@| sees a table model which has much less rowgypical use case is to use fitler
to filter away incomplete or obviously wrong data. People sometimes called it data cleansing.
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PivotDataSource

As Pivot Table could potentially deal with large amount dadd is important to optimize
how the data is retrieved and filtered. Obviously the most used storage for large data source is
still the database. All databases have the index feature which makes the filter a lot faster than
our FilterableTableModelhk is the reason we introducdeivotDataSourciterface.

PivotDataSourcés very similar toTableModelinterface. By introducing this interface, it is
possible to use any compatible data as the data sourcedPfeotDataModel PivotDataSource
also providesmethods related to filtering. If you use this interface, you can totally skip the
FilterableTableModele used internally ifPivotDataModel If you can provide a more efficient
filtering engine to implement this interface in the right way, it could malespilvot table faster.

Persistent the Pivot Layout as XML Document

PivotTablePersistenceUtiis the class that can sawivotTablePanas xml file and load
GKSY 01 01® ¢KS NBI az2y ¢ SPivitTalbepandselfcbdzipriovkle & K A &
separateclass for it is because we think you might have your own to persistent it as xml format
in your application.

All methods onPivotTablePersistenceUtilre static. There are several overlodmhd()
methods which can load shortcut definition from an xnh,fior InputStream, or Document
(org.w3c.dom.Documeit You can also load shortcut definition from multiple files by setting
Gl LILISY Ré LI NI Y $odddmathddr G NHzS Ay GKS

The save()method will save shortcut definition as Document or file. Please msate()
method will use classeXMLSerializeland OutputFormat Those two classes are part of
xerces.jar before but now they are also part of JDK5. If you are using JDK5 and above, there is
nothing you need to do. However if you are still using JDK1.4.2lowbyou need to include
xerces.jar in your classpath. Otherwise you willideClassDefFoundErrduring runtime.

Performance of PivotDataModel

AsPivotDataModedeals large amount of data, the performance is a very important factor
for consideration. W did some benchmark (based on JIDE release 2.2.2). See table below.

You can do this performance test yourself. We used PivotTableDemo.java as thagest
You change one line iDemoData.javareateProductReportsTableModeethod to add more
rows. For &ample, if the value of the loop is 100Gtead of 1 there will be2082* 1000rows.

Vector[] data = DemoData.getProductReportsDitajaxRows);

This result is tested on a Dell XPS 600, Windows XP, Intel Pentium D 3.00GHz CPU, 2GB RAM.

Actual result cow vary on your computer.

# of rows 2082 20,820 208,200 2,082,000 10,410,000 20,820,000
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Original Tablememory (in ~* 185 2,984 21,333 84,249 168,135
KBfor comparisom

Extra nemory (in KB) ~>* 1,145 5,906 53577 266,723 546,876

calculate() (in ms) a7 156 1,032 9,797 45,406 111,656

* We usedRuntime.getRuntime().totalMemory{Runtime.getRuntime().freeMemoryt() find out how much extra memory is
used.lt is notveryaccurateand the besivayg KA OK Ada ¢Keé ¢S 02dzZ Ry Qi Y StodaedredtitS YSY2NEB dz b

As you can see from the table abovke time increassglineady with the number ofrows.
The performance gets bad once there are more than 2 million rows with around 10 seéands.
calculate()is called for many Ul operatiorfsuch as dd, remove or rearrange a field, apply a
filte A G YSIya GKIGQa § Afof osédpéraiionslzi SN gAf f KI @S G2

Thecalculate()method spentabout halfof the total time reading the data from the original
TableModel The rest of time is spent cadding therow keys and column keys to a m&wn the
speed of TableModel.getValueAt(has a large impact orthe performance. In fact, in
PivotTableDemave usedCalculatedTableModelt is slower as we have to calculate the month,
year and date from ®ateobject. If your table model usddefaultTableModelthe performance
could be better than thiperformance test

The more row and column fields, the slowecadculatef.

The initial startup time is just one aspect of the performance. After the pivotetabl
initialized, when you scroll up and down to view the pivot table data, the performance is again
determined by the TableModel.getValueAt() You can useCachedTableModetlass we
mentioned earlier to boost. However this will add to the initial startimé because it has to
prepare a cache for the cell valudswill also increase the memory consumption. Use it with
caution.

PivotDataModel pivotDataModel = new PivotDataModel(neachedTableMod@ableModel));

Subtotal and tandtotal cellsalso make theziewing the table slower. It is because the time
takes tocollect all the values of the data fields that match with the sub or grand total condition.
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AggregateTable
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CategoryMame

Dairy Praducts
Grains/Cereals
Dairy Praducts
Produce
Produce
Seafood
Produce
Condiments
Grains|Cereals
Grains/Cereals
Condiments
Confections
Dairy Products
Dairy Products
Dairy Products
Beverages
Confections
Beverages
MeatPoultry
Produce
Beverages
Confections
Seafood

Dairy Products
Meat/Poultry

ProductName
Queso Cabrales
Singaparean Hokdden Fried Mee
Mozzarella di Giovanni
Tofu
Manjimup Dried Apples
Jack's New England Clam Chowder
Manjimup Dried Apples
Louisiana Fiery Hot Pepper Sauce
Gustaf's Knackebrad
Ravioli Angela
Laouisiana Fiety Hok Pepper Sauce
Sir Radney's Marmalade
Geitast
Camembert Pierrot
Gorgonzola Telino
Chartreuse verte
Maxilalu
Guarana Fantastica
P3té chinais
Longlife Tafu
Chang
Pavlava
Inlagd Sill
Raclette Courdavaulk
Perth Pasties

I 33INB3IGS¢clof Sz S

ProductSales

Figure5 A TableModel

ShippedDate

168 Aug 16,

98 Aug 16,

174 Aug 16,
167.4 Aug 10,
1,696 Aug 10,
77 Aug 12,
1,261.4 Aug 12,
214.2 Aug 12,
95,76 Aug 15,
222.3 Aug 15,
336 Aug 15,
2,462.4 Aug 11,
47.5 Aug 11,
1,088 Aug 11,
200 Aug 16,
604.8 Aug 16,
640 Aug 16,
45.9 Aug 23,
342,72 Aug 23,
168 Aug 23,
304 Aug 15,
486.5 Aug 15,
380 Aug 15,
1,320 Aug 15,
393 Aug 17,

1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994

COPYRIGHT © 206P@12 JIDE SOFTWARE. ALGHRTS RESERVED

l.:.l

Q

a

As you can see, it is a pretty large table modbere are many cells with the same value in
CategoryNamend ProductNamecolumns.You can find see that once we sort the first column

and the second column. See beloAs we used JIDE Gri@ertableTablewhich supports
multiple sorted columns, we can see those same value cells.
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ProductMame

CategoryMName il 2 productSales ShippedDate

everages Chai S18.4 Sep 26, 1994
Beverages Chai 259.20ck 6, 1994
Beverages Chai 288 Nov 10, 1994
Beverages Chang 304 Aug 15, 1994
Beverages Chang 608 Aug 23, 1994
Beverages Chang 532 Sep 23, 1994
Beverages Chang 608 Ock 12, 1994
Beverages Chartreuse varte 604.8 Aug 16, 1994
Beverages Chartreuse verte 86.4 Aug 22, 1994
Beverages Chartreuse verte 864 Ock 11, 1994
Beverages Chartreuse verte 388.8 Mov 9, 1994
Bevarages Chartreuse verte 57.6 Mav 14, 1994
Beverages Guarana Fantastica 45,9 Aug 23, 1994
Beverages Guarana Fantastica 100.8 Aug 31, 1994
Beverages Guarana Fantastica 41,04 Sep 9, 1994
Beverages Guarana Fantastica 43,2 QOck 13, 1994
Beverages Guarana Fantastica 21.6 Sep 21, 1994
Beverages Guarana Fantastica 36 0ck 12, 1994
Beverages Ipoh Coffes 920 Sep 2, 1994
Beverages Ipoh Coffes 552 Ock 6, 1994
Beverages Ipoh Coffes 441.6 Mov 9, 1994
Beverages Ipoh Coffes 736 Mov 23, 1994
Beverages Ipoh Coffes 883.2 Maov 3, 1994
Beverages Laldealikaori 183.6 Sep 6, 1994
Beverages Lakdealikdcri 451,44 Sep 12, 1994

Figure6 A Table Modelwith the first column sorted

After you look at thisortedtable, you will start to thinkhat maybe we can us€ellSpario
group the same value cells to makeeasier to readOr we can even collapse ti@ellSpano
alr @S aLl OSo ¢ KI i OMggregdidTdblief @ G KS NBFaz2y F2NJ
See below for an examplghich is the aggregate table for the table nedchbove In this
case, we aggregated @@ategoryNameandProductNamesolumns.

AggregateTabls rnggregateTable in TableScrolPane ]

CategaoryMame ProductMame ProductSales = ShippedDate | Year | Quarter | Month Week
(=l Beveragss Chai 518.4 Sep 26, 1994 1994 Qkr 3 Sep 40
Chang 304 Aug 15, 1994 1994 Qkr 3 Aug 34
Chartreuse verte 504.5 Aug 16, 1994 1994 Qkr 3 Aug 34
Guarana Fantastica 45.9 Aug 23, 1994 1994 Qkr 3 Aug 35
Ipoh Caoffes 920 Sep 2, 1994 1994 Qkr 3 Sep 36
Lakdealikadri 183.6 5ep 6, 1994 1994 Qtr 3 Sep 37
Laughing Lumberjack Lager 42 Sep 27, 1994 1994 Qkr 3 Sep 40
Outback Lager 189 Aug 29, 1994 1994 Qkr 3 Aug 36
Rhénbr du Klosterbier 186 Oct 13, 1994 1994 Qtr 4 Qck 42
[= Sasquatch Ale 224 Sep 28, 1994 1994 Qkr 3 Sep 40
156.8 Mov 3, 1994 1994 Qtr 4 Maw 45
[= Stesleye Stouk 288 Aug 30, 1994 1994 Qkr 3 Aug 36
57.65ep 21, 1994 1994 Qkr 3 Sep 39
1,440 Sep 30, 1994 1994 Qbr 3 Sep 40
144 Mov 11, 1994 1994 Qkr 4 Maw 46
§56.58 Mov 10, 1994 1994 Qbr 4 Mav 46
= Condiments Aniseed Syrup 240 Sep 28, 1994 1994 Qkr 3 Sep 40
Chef Anton's Cajun Seasoning 352 Mov 23, 1994 1994 Qkr 4 Mov 48
= Chef Antan's Gumba Mix 884 Aug 23, 1994 1994 Qkr 3 Aug 35
163.2 Aug 25, 1994 1994 Qkr 3 Aug 35
340 Oct 4, 1994 1994 Qkr 4 Ock 41
[= Genen Shouyu 248 Sep 23, 1994 1994 Qtr 3 Sep 39
62 Mov 14, 1994 1994 Qkr 4 Maw 47
Grandma's Boysenberry Spread 600 Mov 23, 1994 1994 Qkr 4 Maov 48
= Gula Malacca 245 Sep 16, 1994 1994 Qbr 3 Sep 35
325.5 5ep 27, 1994 1994 Qkr 3 Sep 40

Figure7 AggregateTable
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As the name indicateddggregateTableggregates cells of the same value into ce# span
and add +/ button to thoseaggre@ted cell. You can decide which columns to aggregate. See
below for an example code.

AggregateTable aggregateTable = new AggregateTable(tableModel);
aggregateTable.aggregate(new String[J{"CategoryName", "ProductName"});

Internally, we will ceate aPivotDataModeto do the calculation just like in PivotTablePane.
However we represent the calculation result through a neggregateTableModadlass which is
then used byAggregateTable

Difference from PivotTable Pane

Even thoughAggregateTablés built on top PivotDataModelnd both of them can use the
sameTableModelas data sourceRivotTablePanand AggregateTableare used for two totally
difference purpose.

PivotTabl®aneis used to display summias of the original data. Usedz& dzI f f &careR2 Say Qi
too muchabout the original data but cares more about thmtisticalsummaryof the original
data. In fact, there is no way see thaiginal data through theéPivofTabldPaneUl. Sometimes
dza SNJ R2 S ay Quhat il Sof infornyagoin the original data and wants to use
PivotTablePanas anexperimentl toolto analysis the data.

Aggregatdableis used to display the original data in an aggregated vigagchvaluein the
original data willfind its placein AggregateTableUser (or developer) alsonkws beforehand
what columns are in the table model so that they can decide which columns are aggregated
columns. For examplé&ategoryNamend ProductNamecan be used as aggregate columns. If
you try to aggregate onthBaleD 2 f dzYy > A LId@arysehse. R2Say Qi Y

Even though it looks like a regular TabdggregateTablas actually aspecial pivot table.
You can view it as pivot table without column fieldsAggregated columns are row fields and
non-aggregated columns are data fields. To prove #i&gement, here is a screenshot of the
same TableModelin PivotTablePane You can compare the two screenshots to see the
difference.

Sales  Year  Quarter | Month = Week Drop Column Fields Here

Category Mame © + | ProductName © v 5.0 Year Quarter Month Week

=l Beverages Chai $1,065.60 127
Chang $2,052,00 150

Chartreuse verte $2,001.60 204

Guarana Fankastica $255.54 231

Ipoh Coffes $3,532.80 216

Lakdealilaari $1,153.44 166

Laughing Lumberjack... $42.00 40

Qutback Lagsr $1,089.00 205

Rhénbriu Klosterbisr $322.40 170

Sasquatch Ale $380.80 85

Steeleye Stout $2,786.40 207

Beverages Total $14,714.58 1,801
= Condiments Aniseed Syrup $240.00 40

Note that the cells in the data table actually summaries. For example, the first Sales cell
$106560is actually Summarof three values. You can see them in the table below. Gtiree
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OStfa R2y QG RAALI & | ye AafidricArvdriér GohtexiZ2 ¥ Qi 0 8O o0& S
with the summary type.

AggregateTable rnggregateTabIe in TableScrallPans ]

CatzgoryName ProductMams ProductSales = ShippedDate | Year | Quarter | Month | Week
= Beverages o chai 518.4 Sep 26, 1994 1994 Qkr 3 Sep 40
259.2 Oct e, 1994 1994 Qkr 4 Qck 41
288 Nov 10, 1994 1994 Qkr 4 Maw 46
= Chang 304 Aug 15, 1994 1994 Qir 3 Aug 34
603 Aug 23, 1994 1994 Qr 3 Aug 33
532 3ep 23, 1994 1994 Qr 3 Sep 39
608 Oct 12, 1994 1994 Qhr 4 Qck 42
5 Chartreuse verte 504,58 Aug 16, 1994 1994 Qtr 3 Aug 34
86.4 Aug 22, 1994 1994 Qkr 3 Aug 35
864 Ock 11, 1994 1994 Qkr 4 Qck 42
388.8 MNov 9, 1994 1994 Qkr 4 Mav 46
57.6 MNov 14, 1994 1994 Qkr 4 Mav 47
o Guarand Fantastica 45,9 Aug 23, 1994 1994 Qkr 3 Aug 35
100.5 Aug 31, 1994 1994 Qkr 3 Aug 36
41.04 Sep 9, 1994 1994 Qkr 3 Sep 37
43.2 Oct 13, 1994 1994 Qkr 4 Qck 42
21.6 5ep 21, 1994 1994 Qkr 3 Sep 39

Appendix: Expression for ExpressionCalculatedColumn

In the current release, we leveragkean expression parser from an open source project
called prefusdhttp://prefuse.org). Prefuse is a visualization toolkit which has nothing to do with
JIDERivot Grid However since they have an expression parser which is exactly vehaeed,
we just use it for now until we decide to make one on our oRrefuse is released under the
BSD (Berkeley Standard Distribution) license, making it free to use for both commercial and non
commercial purposes

What we need is a way to calculate @ue from the value of an existing coluninS & Q& dz& S
the same example we used before. Your table model contains quality and unit price columns but
you are interested in the total amount which can be calculated as quality * unit price. If you are
writing java code to do it, you can certainly ugdstractCalculatedColumelass and do the
calculation in your code. However if you want to expose this feature to your end user who
R2SayQi (y2s K2g (2 o NR I SEx@edssiohGR2ubedadig dz gAf f KU

calculatedTableModel.addColumn(new ExpressionCalculatedColumn(tableMaaeuht', " [Quality] *
[UnitPricg"));

Below is the detailed document adapted from pref(§avadoc.

Literal Values and Data Field References
The fundamental building block$ the expression language, representing data values.
Boolean literals (TRUE, FALSE)
The boolean literals representing true and false conditions, parsed to type boolean
Integer literals (1,5, 12340)
Undecorated, nordecimal numbers are parsed as numbefsype int
Long literals (1L55L, 12340L)
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Integer values decorated with the suffix "L" are parsed as numbers of type long
Double literals (1.0, 3.1415, 185, 2.3e6)

Numbers with decimals or exponents in scientific notation are parsed as numberseof typ
double

Float literals (1.0f, 3.1415f, 185f, 2.3e6f)
Floatingpoint values decorated with the suffix "f* are parsed as humbers of type float

String literals ("some text", 'a label")

Text strings placed in double (") or single (") quotations are paasegtring literals
Null literal (null)

The string null is parsed as an ObjectLiteral of type null.

Data field references (_strokeColor, [a data field])

Freestanding strings or those placed within brackets are parsed as a reference to the data
field of that name. Brackets are required for any fields that include spaces or other unusual
characters in their name (e.g., characters like,#, etc), or conflict with an existing keyword
For example, true parses to a boolean literal while [true] parses mefexence to a data field
named 'true’.

Operators and Control Flow

Basic operators and control flow structures for the expression language.
X +y (addition)

Add x and y

X -y (subtraction)

Subtract y from x

X *y (multiplication)

Multiply x and y

x /'y (division)

Divide x by y

X My (exponentiation, pow)

Raise x to the exponenty

X % y (modulo)

Return the remainder of x divded by y
X =y, X ==y (equality)

Indicates if x and y are equal

X I=y, x <>y (inequality)
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Indicates if x and y are not equal

X >y (greater than)

Indicates if x is greater than y

X >=y (greater than or equal to)
Indicates if x is greater than or equal to y
x <y (less than)

Indicates if x is less than y

x <=y (less than or equal to)

Indicates if x is less than or equalyto

X AND y, x && y (and)

Indicates if both x and y are true

X ORYy, x|y (or)

Indicates if either x or y is true

NOT x, !x (not)

Indicates if the negation of x is true

X XOR y (exclusive or)

Indicates if one, but not both, of x or y is true
IF test HEN x ELSE y+fifen-else)

Evaluates the predicate test, and if true evaluates and returns the expression x, and if false
evaluates and returns the expression y

() (parentheses)
Groups expressions together to enfore a particular order of evaluationeXamnple, 1+2*3
evaluates to 7, while (1+2)*3 evaluates to 9.

Mathematical Functions

Functions for performing mathematical calculations.
ABS(x)

Returns the absolute value of x

ACOS(x)

Returns the inverse cosine (arc cosine) of a x
ASIN(x)

Returns the ingrse sine (arc sine) of a x

ATAN(X)
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Returns the inverse tangent (arc tangent) of a x

ATAN2(y, X)

For the Cartesian coordinates X, y return the polar coordinate angle theta
CEIL(x), CEILING(X)

Returns the nearest integer value greater than or equal to x.

COS(x)

Returns the cosine of x

COT(X)

Returns the cotangent of x

DEGREES(X)

Converts x from radians to degrees

EXP(X)

Returns the value of e (the base of natural logarithms) raised to the x power
FLOOR(X)

Returns the nearest integer value less tharequal to x.

LOG(x), LOG(b, x)

With one argument, returns the natural logarithm (logarithm base €e) of x

With two arguments, returns the logarithm of x for the provided base b

LOG2(x)

Returns the logarithm base 2 of x

LOG10(x)

Returns the logarithm bask) of x

MAX(a, b, c, ...)

Returns the maximum value among the provided arguments
MIN(a, b, c, ...)

Returns the minimum value among the provided arguments
MOD(x, y)

Returns x modulo y (the remainder of x divided by y)

PI()

Retuns KS O2yadlyd -~ o6I odmMnmMppHCpOp POPDO X
diameter of a circle

POW(x, y), POWER(X, y)
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Return the value of x raised to the exponent y
RADIANS(x)

Converts x from degrees to radians

RAND()

Returns a random floatirgoint vdue between 0 and 1
ROUND(X)

Returns the value of x rounded to the nearest integer
SIGN(X)

Returns the sign of x: 1 for positiv&, for negative
SIN(X)

Returns the sine of x

SQRT(X)

Returns the square root of x

SUM(a, b, c, ..)

Returns the sum of #provided input value

TAN(x)

Returns the tangent of x

SAFELOG10(x)

Returns a "negative safe" logarithm base 10 of x, equivalent to SIGN(x) * LOG10(ABS(x))
POW(x)

Returns a "negative safe" square root of x, equivalent to SIGN(x) * SQRT(ABS(x))

String Functions

Functions for processing text strings.

CAP(str)

Capitalize words in the string str. Individual words/names will be given uppercase first
letters, with all other letters in lowercase.

CONCAT(a, b, c, ...)
Concatenate the input strings into onestdting string.
CONCAT_WS(sep, a, b, c, ...)

Concatenate with separator. Concatenates the input strings into one resulting string, placing
the string sep between each of the other arguments
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FORMAT(X, d)
Format the number x as a string of the type "#,###, showing d decimal places
INSERT((str, pos, len, newstr)

Replaces the substring of length len starting at position pos in input string str with the string
newstr

LEFT(str, len)

Returns the leftmost len characters of string str

LENGTH(str)

Returns thdength, in characters, of the input string str
LOWER(str), LCASE(str)

Returns the string str mapped to lowercase letters

LPAD(str, len, pad)

Pad the left side of string str with copies of string pad, up to a total padding of len characters
MID(str, pos len)

Return a substring of str of length len, starting at position pos
POSITION(substr, str)

Returns the starting position of the first occurrence of substring substr in the string str.
Returns-1 if the substring is not found.

REVERSE(str)

Returns aeversed copy of the input string str

REPEAT(str, count)

Returns a string consisting of str repeated count times

REPLACE(str, orig, replace)

Returns a copy of str in which all occurrences of orig have been replaced by replace
RIGHT((str, len)

Returns thden rightmost characters of stringstr

RPAD(X)

Pad the right side of string str with copies of string pad, up to a total padding of len
characters

SPACE(n)
Returns a string consisting of n whitespace characters
SUBSTRING(str,pos), SUBSTRING(str,pos,len)
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For two arguments, returns the substring of str starting at position pos and continuing to the
end of the string.

For three arguments, returns the substring of str of length len, beginning at position pos
UPPER(str), UCASE)str

Returns the string str magal to uppercase letters
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