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starts with an easy-to-follow tutorial.
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Chapter 1. Introduction

= This feature is available only in XMLmind XML Editor Professional Edition, where it is hidden by default.
You need to enableit by checking "Enable the Integrated Spreadsheet Engine" in Options — Preferences, Features
section.

An easy to use and yet extremely powerful integrated spreadsheet engine is built into XMLmind XML Editor.
This engine may be described as follows:

« It does not work by embedding an external spreadsheet component in the document. The XML document is the
spreadsheet. That is, aformula can address any part of the XML document using XPath. (More information in
Section 6, “ X Path escapes’ [18].)

» When an XML element is rendered on screen as atable, aformula can address table cells using the usual Al
notation" (example: "t abl e1"! $A$1: $C$3). If the formulaisitself inside atable cell, it can even use relative
cell references (example: AL: C3).

» Theformulalanguage and the predefined functions are very similar to those found in other spreadsheet software
(Microsoft Office Excel, OpenOffice.org Calc, etc). Example: "sumis " & SUM Al: A3) . More than 80 pre-
defined functions are provided.

» A formulaisrepresented by processing instruction <?xxe- f or nul a>. Using such specific processing instructions
is allowed by the XML standard. <?xxe- f or mul a>s are ignored by XML software other than XXE.

You'll find ademo you can play with in XXE_i nst al | _di r/ deno/ spr eadsheet - deno. xht ni .

Invoice
| p col | <p col B <p col
[ B C D E
1 oy Product Description Unit Price TOTAL
2 2 xe-1u @XMLmind XML Editor - Single User License| $200.00] ®%$400.00
3 1 ®e-5u @xMLmind XML Editor - 5-user Pack License $eo0.00] ®@%800.00
4 1 fo-uy @®xMLmind FQ Converter - Unrestricted Use License $3,000.00|®4%3,000.00
3 1 SC-CS @XMLmind Spell-Checker - Client/Server License $100.00] ®%$100.00
b SubTotal | ®54,300.00
7 VAT| 19.6%| ®3842.80
8 TOTAL|®§5,142 80
The VAT rate @ 19.6% is the VAT rate of France.



http://www.w3.org/TR/xpath
http://office.microsoft.com/en-us/excel/default.aspx
http://www.openoffice.org/product/calc.html

Chapter 2. Tutorial

Please open XXE_i nstal | _di r/ doc/ spreadsheet/tutorial/invoice_table. htm L and immediately save it
asinvoi ce. ht m inthe same directory.

1. Basics

Use Tools — Spreadsheet — Show Table Labels to make the table look like a spreadsheet.
|—(}co| |—(}co| (}col
A E

C ] E
Description Unit Price TOTAL

1 Oty Product

5 SubTotal

5 var|  196%
7 TOTAL

Click in cell E2 and use Tools — Spreadsheet — Insert/Edit Formulato insert anew formula at caret position.

The Formula Editor is displayed:

Eormula | Pazte Function
=AZ%¥DZ oy
4+
=
7
l:' Farmat:
l:' Chanhge value of attribute:
[ ] Disabled

After sign'=', type A2* D2 and then click OK (shortcut Ctrl+Enter).

You have inserted your first formulain the document. A formulais visually represented by a small F icon. Don't
worry if youfindit ugly: it will disappear when you'll print the document or when you'll convert it to other formats.

Click on the F icon. Notice that:

e The node path bar displays: / ht m / body/ t abl e/ t body/ t r/ t d/ #pr ocessi ng-i nst ructi on(xxe-formul a),
which means that aformulais processing instruction xxe- f or nul a (more on this later).

YnXXE_instal | _dir/doc/spreadsheet/tutorial/,youll asofind:
¢ products.html, the product list used in thistutorial.
« invoice_done.html, the invoice after finishing this tutorial.

 invoice_template.ntml, aready-to-use, empty, invoice, having all the needed formulas.
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» Aredlineisdrawn around the F icon, which meansthat you have explicitly selected this processing instruction.

» The status bar displays: =( A2*D2) . The small Ficonisin fact aspecia purpose button (more on this later).

Copy the formula (Ctr1+C) to the clipboard and paste it (Ctrl+V) in cells E3 and E4.

A

E

C;

o

Oty

Product

Description

Unit Price

TOTAL

B ran

B ran

[GE

SubTotal

vaT |

19.6%

TOTAL

Now typein cell A2: 2, tab to cell B2 to type: xe- 1u, tab again to cell D2 and type: 200. Do the same in the next
two rows: 1,xe- 5u,800 and 1,f ¢- uu,3000. Then click in cell E5 to force an update. The table should now look like

this:
A E © ] E

1 Gty Product Description Unit Price TOTAL

2 2 ¥e-1u 200 @400
3 1 ¥e-au 200 @00
4 1 fe-uu 3000 @ 2000
5 SubTotal

5 var[  1o8%

7 TOTAL

1.1. Three more formulas to finish first version of the invoice

1. Clickin cell E5 and insert formulac =sum(E2:E4)

2. Click in cell E6 and insert formula: =rounddown(E5 * left(D6, len(D6)-1)%, 2)

left(D6, len(D6)-1) is string "19.6%" without its last character '%'.

Note that you can use spaces in a formula and that a formula is case-insensitive. For example: SUM(e2:e4)
works fine too.

3. Click incell E7 and insert formula: =E5+E6

A B C 1] E

1 Oty Product Description Unit Price TOTAL

2 2 ¥e-1u 200 @400
3 1 ¥e-5u 200 ®sa00
4 1 fe-uu 3000 ® 3000
5 SuhTotal ®4200
g VAT 19.6% ®r232
7 TOTAL M a023.2

2. How does this really work?

InXMLmind XML Editor, aformulaisstored asthexxe- f or mul a processing instruction. A processing instruction
such asxxe- f or mul a is allowed by the XML standard. Such processing instructions will be ignored by all XML

software except XMLmind XML Editor.

Unlikein ““rea" spreadsheet software:
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« A formulaisnot a™ computed table cell", whichisitself avalue you can reference in other formulas. A formula
is a special XML object which can be inserted anywhere in the XML document (including inside a table cell
element, at an arbitrary nesting level).

» A formula computes avalue, but is not itself a value you can reference in other formulas. This computed value
isadded just after thexxe- f or mul a processing instruction. If thereisalready sometext just after thexxe- f or mul a
processing instruction, this text is replaced.

Optionally the computed value can be used to set/replace the value of an attribute of the element containing the
xxe- f or mul a processing instruction.

» A formula can access any part of the XML document (using XPath escapes [18]). When the formula has an
ancestor element which is formatted as a table cell, using the customary A1 notation to reference table cellsis
possible. When no styled view isused to render the XML document or when the formulahas no ancestor el ement
which isformatted as atable cell, Al-style cell references will not work.

In astyled view, aformulais rendered using a special purpose gadget, which is at the same time an indicator and
abutton. Its color gives you a hint about the state of the formula.

Icon Description

® Unknown state. Formulas contained in document modul es included in the document being
edited are ignored by the spreadsheet engine.

Parse error. Should not happen if you use the Formula Editor.

Evaluation error.
OK.
Disabled.

@ @ 8 @

Disabling aformula means passivating it. That is, it is no longer used to update the docu-
ment. In some cases, thisis a handy alternative to removing it.

Clicking on theicon triggers special actions:

Simple click
If the formula cannot be parsed (red icon) or evaluated (orangeicon), displaysthe corresponding error message
in the status bar. If the formulais working, displays the last statement of the formula (aformula can contain
several statements, see The language used to write formulas [15]).

Double click
Opens the Formula Editor to edit the formula.

Click with middle button
Disables (gray icon) or enables (green icon) the formula.

3. Relative references

Select row #4 (for example by Ctrl-clicking 3 timesin a cell of row #4), copy it to the clipboard (Ctrl+C) and
paste the copied row after row #4 (Ctrl+W).

A E © ] E

1 Oty Product Description Unit Price TOTAL

z 2 ¥e-1u 200 @400
3 1 *e-51 200 @®ann
4 1 fe-uu 3a0oo @ anon
2 | f fe-Lu 3000 ® 3000
E SubTotal @Fa00
7 VAT 19.6% @13328
=} TOTAL @s1328
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Ouch! SubTotal E6 iswrong. It should be 7200. What happened here?

Thefirst formula we have created was =A2*D2. This formulawas inserted in cell E2. This formula uses relative
cell references which means that XXE understands it as: add the cell which is 4 columns to my left to the cell
which is 1 column to my left.

If you really wanted to add cell at (row 2,column A) to cell at (row 2,column D), whichever is the cell containing
the formula, you should have typed =$A$2* $D$2.

Using relative referencesin aformulais handy because it allows the formula to be copied and pasted el sewhere.
Remember that we have copied first formulato E3 and E4 and that we have duplicated row #4, which means that
we have copied the formula of E4 to E5.

If you click on the formulaof E3 (whichisacopy of theonein E2), you'll see=(A3* D3). Similarly, on E4, you'll
see =(A4 * D4) and on E5, =(E5 * D5).

No, XXE has not modified the formulas that you have copied. XXE has stored exactly the same formulain E2,
E3, E4, E5 but it displaysit differently when you click on different cells.

And because, unlike ““real spreadsheet software, X XE never modifiesyour formulas, SubTotal E6 iswrong! Click
on E6 and you'll see=sum(E3:E5). Real spreadsheet software would have modified the formulato be =sum(E2:E5).

Fortunately, there is a way to fix this kind of problem. Double-click on the formula of E6 to open the Formula
Editor and replace =sum(E3:E5) by =sum(difference(E:E,E6:E1000)). This means add everything in column E
(E:E) except al cells after E6 (E6:E1000). Et voila thisis fixed once for all! You can now freely add and remove
purchased products to the table without worrying about the SubTotal.

Duplicate row #5 as we did for row #4. In new row #6, replace 1,fc-uu,3000 by 1,sc-cs,100. Then delete row #5
which is acopy of row #4.

A B C o E
1 Gty Product Description Unit Price TOTAL

2 2 we-1u 200 ®400
3 1 ¥e-au ao0 @200
4 1 fe-uuy 3000 & 3000
5 1 SC-CS 100 @100
B SubTotal ® 4200
7 VAT 19.6% Badza
3 TOTAL ®a1428

4. Absolute references

Use the Attribute tool to add an ID to the table. Select the table using the node path bar, click on the line starting
withi d in the Attribute tool and typei nvoi ce_t abl e, then press Enter.

Add aparagraph containing sentence"The VAT rate is the VAT rate of France.".Afterthe"The VAT rate
", use Tools —» Spreadsheet - Insert/Edit Formulato insert a new formula.

Try to specify thisformulaas ="invoice _table'!D7. This does not work.

@ references to cells ke "D7" are not alowed inside an element which has no ancestor styled as a table.

Outside atable, relative references are not alowed. Now specify ="invoice_table"!$D$7.
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It works because we have used absolute references but this has deleted everything after "The VAT rate ". This
isnormal. Remember that the value computed by aformulaisadded just after the xxe- f or mul a processing instruc-
tion. If there is already some text just after the xxe- f or mul a processing instruction, thistext is replaced.

[=] To1aL|  ®s1423

The vAT rate B10.6%

Click ontheformulato select it. Use Select - Extend Selection to Following Sibling (EscRight-Arrow) and then
Edit - Convert (Ctrl+T) to convert the two selected nodes to aspan.

[=] To1aL|  ®s1423
The VAT rate

Now press|nsert to insert anew text node after the newly created span and typeonceagain” is the VAT rate
of France.".

[=] fotaL| @s1423

The VAT rate @ 19.6% is the VAT rate of France.

What you have learned here is that, unless aformulaisinserted in atable cell which contains nothing else, you'll
almost always have to wrap it in its own element (typically span for XHTML and phr ase for DocBook).

4.1. Better absolute references

Using ="invoice_table"!$D$7 to copy the content of cell D7 is not a good idea. Adding and removing purchased
products to the table would change the last sentence to something that does not make sense.

Formulas can very easily reference elements by their ID and that's what we are going to do. Click on cell D7 and
specify an attributei d for it. We have already donethat for thetable. Thistime, specify VAT asthe value of attribute
idoftdD7.

Now double click on the formula contained in last sentence and, using the Formula Editor, change ="in-
voice_table"!$D$7 to =$(VAT).

Notice that thistime, the end of the sentence, "i s the VAT rate of France.", hasnot disappeared.

We are going to double-check this by manually triggering a full calculation of the spreadsheet. Use Tools —
Spreadsheet — Update for that.

About automatic calculation of the spreadsheet

By default, the spreadsheet engine isin auto-update mode.

In auto-update mode, afull calculation isautomatically performed, if needed to, when the editing context
changes. For example: type sometext in aparagraph, then click in (or tab to) another paragraph to trigger
a spreadsheet calculation.

In manual update mode, only newly inserted formulas are computed. To force afull calculation, the user
has to explicitly use Tools — Spreadsheet — Update.

Note that in both modes, afull calculation is automatically performed, if needed to, before validating or
saving the document.

Using manual update mode is recommended if you have a slow computer or if you have inserted alot of
formulasin your document or if your formulas access many external documents (more about thisin next
section).
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5. External references

Instead of typing product descriptions, we are going to use aformulato fetch them from an external XML document.
Thisdocument iSXXE_i nstal | _di r/ doc/ spreadsheet/tutorial/products. htni.

B products. html : XHTML : XHTML

Products

L col B 2 col
Reference Description

we-1u HhLmind XML Editar - Single User License
¥e-au HMLmind XML Editor - 5-user Pack License
¥e-10u HMLmind XML Editor - 10-user Pack License
¥e-20u HMLmind XML Editor - 20-user Pack License
¥e-site HMLmind XML Editar - Site License
KE-COrp HhLmind XML Editar - Corparate License
we-dey HhLmind XML Editar - Developer License
fi-55 HhLmind FO Carwverter - Single Server License
fe-uu HMLmind FO Canverter - Unrestricted Use License
SC-CS HhLmind Spell-Checker - ClientrServer Licensze
SC-CER HhLmind Spell-Checker - ClientrServer Pro License
se-sdk HhLmind Spell-Checker- SDK License
se-sdkp HhLmind Spell-Checker- 80K Pro License

Clickincell C2 and use Tools — Spreadsheet - Insert/Edit Formulato insert anew formula. Enter this multi-line
formula:

location = "products. htm #" & trin(B2) & "_desc"
="docunent ($l ocation, .)°

First lineis easy to understand. It assignsto local variable | ocat i on astring built using the code of the product:
"product s. ht m #xe- 1u_desc". "product . ht m " isthe URL, relativeto thelocation of the document being edited,
of the external XML document containing product descriptions. "xe- 1u_desc" isthe ID of the element containing
the description of product xe- 1u.

Second line contains an XPath escape [18]. The expression between backquotes "' , which uses standard X Path
function document(), allows to fetch a node found in an external document. Without the "#xe- 1u_desc" fragment
identifier, the whole document node is fetched. With the "#xe- 1u_desc" fragment identifier, we fetch the element
node having xe- 1u_desc asitsID.

A E © ] E

1 Oty Product Description Unit Price TOTAL

2 2 x¥e-1u B MLmind ¥ML Editor - Single User License 200 @400
3 1 ¥e-5u 200 ®sa00
4 1 fe-uu 3000 ® 3000
5 1 SC-0S 100 @100
g SuhTotal ®4300
7 var|  1oex%|  @sss
g TOTAL ®=1428

Copy the new formulato the clipboard (CtrI+C) and paste it (Ctrl+V) into C3, C4, C5.
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A E © ] E
1 Oty Product Description Unit Price TOTAL
2 2 x¥e-1u @xMLmind ¥ML Editor - Single User License 200 @400
2 1 ¥e-511 @®xMLmind ¥ML Editor - 5-user Pack License a00 ®sa00
4 1 fe-uu @®xMLmind FO Converter - Unrestricted Use License 3000 ® 3000
5 1 sC-Cs ExMLmind Spell-Checker - Client’Server License 100 @100
g SuhTotal ®4300
7 VAT 19.6% ®r428
g TOTAL ®=1428

6. Formatting

There is something obviously wrong in our invoice: numbers are very poorly formatted. Replace the unit prices
of column D by $200.00, $800.00, $3,000.00, $100.00.

A E © ] E
1 Gty Product Description Unit Price TOTAL
Z 2 we-1u @xMLmind XML Editor - Single User License $200.00 Bran
3 1 ¥e-au @xMLmind XML Editor - 5-user Pack License §800.00 ®nan
4 1 fie-uu @xMLmind FO Converter - Unrestricted Use License §3,000.00 Bran
i 1 SC-CS @xMLmind Spell-Checker - Client'Server License $1IZID.DIJ| Bran
5 SubTotal @0
7 var[  1o8% ®0
] TOTAL @0

The problem now is that the formulas no longer work?. The reason is that, if string "3000" can be automatically
be converted to a number when used in formula=A4* D4, a string such as "$3,000.00" cannot be automatically be
converted to a number.

In order to fix this, we need to use spreadsheet function numbervalue(). This function must be used to convert a
string representing a localized number to something usable by the spreadsheet functions and operators. Function
numbervalue() must be passed a number format and optionally, a locale which specifies how to interpret this

format.

First of al, set thexm : | ang attribute of the ht m root element to en. By doing this, all the number formats found
in spreadsheet formulas will by default use the English locale.

Then, click on the formula of cell E2 and replace =(A2 * D2) by =(A2* numbervalue(D2, "$###0.00")).

2NaNisaspeciaI number which means"Not a Nunber ".
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The language of an XML element

Unlessexplicitly passed alocale arguments, spreadsheet functions which have to interpret formats: number-
value(), datetimeval ue(), dateval ue(), timevalue(), text(), etc, will use the language of the element containing
the formula.

By default, this language is specified by the standard xni : | ang attribute. This attribute isinherited, that is,
the language of an element isal so thelanguage of al its descendant elements (of course, unless adescendant
overrides this language using its own xni : | ang attribute).

However, not all document types make use of the standard xm : | ang attribute. For example, DocBook has
al ang attribute. In such cases, how does XMLmind XML Editor determine the language of an element?
The answer is: this must be specified in the configuration which parametrizes the behavior of XXE for a
given document type.

The configuration element is called spel | CheckOpt i ons. Its| anguageAt t ri but e and def aul t Language
attributes are used, not only by the integrated spell checker, but also by the integrated spreadsheet engine.
DocBook example:

"

<cf g: spel | CheckOpti ons xm ns=
useAut onat i cSpel | Checker ="t r ue"
| anguageAttri bute="1 ang"
ski ppedEl enent s="addr ess funcsynopsi sinfo cl asssynopsi si nfo
literal |l ayout programisting screen synopsis" />

Moreinformationin Section 26, “ spellCheckOptions’ in XMLmind XML Editor - Configuration and Deploy-
ment.

When neither the standard xmi : I ang attribute nor the spel | CheckOpt i ons configuration element are used,
the default language of XML elementsis English ("en") and this, whatever the locale of the computer used
to run XMLmind XML Editor.

Whilewe are at it, we'll also make the value computed by the formula of cell E2 good looking. In order to do that:
* Click on the Format toggle below the text area.
* Type"$"infirst text field.

» Type"###0.00" in second text field.

3Example: numbervalue(D2, "$#,##0.00", " en-US").

10
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E Formula Editor @

Formula | paste Function

Format: | $
[] change value of attribute:

[ ] Disabled

=(AZ * numbervalue(DZ, "5#,#£0.00"))

#,##0.00 - v
Cancel

¥

We could have used spreadsheet function text() to accomplish the same formatting task, but separating the cal cu-
lation from the formatting of the result by the means of the Format fields will make your formulas easier to read.

A E [ ] E
1 ity Product Description Unit Price TOTAL
2 2 ¥e-1u @¥MLmind XML Editar - Single User License F200.00 B 400,00
3 1 ¥e-au @ MLmind ¥ML Editar - 5-user Pack License F800.00 ®rlan
4 1 fc-Lu @¥MLmind FO Converter - Unrestricted Use License F3,000.00 B rlan
5 1 SC-CS @¥MLmind Spell-Checker - Client'Server License F100.00 B rlan
& SuhTotal ®n
7 var|  196% ®0
g TOTAL ®n

Do not bother fixing by hand the formulas of cellsE3, E4, E5. Simply copy theformulafound in cell E2 (Ctrl1+C)
then click to select the formulaof cell E3 and finally use paste (Ctrl+V) to replaceit by the content of the clipboard.
Repeat the operation with cell E4 and cell E5.

A E [ ] E
1 ity Product Description Unit Price TOTAL
2 2 ¥e-1u @¥MLmind XML Editar - Single User License F200.00 @ 540000
3 1 ¥e-au @ MLmind ¥ML Editar - 5-user Pack License F800.00 @®ga00.00
4 1 fc-Lu @¥MLmind FO Converter - Unrestricted Use License $3,000.00] @ §3,000.00
5 1 SC-CS @¥MLmind Spell-Checker - Client'Server License F100.00 HE $100.00
& SuhTotal ®n
7 var|  196% ®0
g TOTAL ®n

The formula of cell E6 is trickier to fix: =sum(difference(E:E, E6:E1000)). In order to do this, we need to use
spreadsheet function apply().

Function apply() applies atransformation to each node of anodeset. Herethe nodeset is: difference(E:E, E6:E1000).
The transformation that we need to apply is numbervalue(x, "$###0.00"), where x represents the string value of
the iterated node. This gives:

11
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E Formula Editor

()

Formula | paste Function

=sum|apply | 'mmbervalue (x, "5#,#$0.00")"', difference(E:E, Eg:ELO000)))

M A

Format: | k4 | | #,##0.00 | ) o |

[] change value of attribute: | |

[ ] Disabled

(o] [ = | (o]

Note that the transform argument of apply is specified as a string and that we have alternated single and double
guotes to make this string easier to read.

Tip

The documentation of spreadsheet functionsisavailable online. If, for example, you don't remember how
to use function apply(), simply select theword appl y in the text area of the Formula Editor and press F1.

Formula Editor R|
Formula | Paste Function |
Category apply(transform, nodeset, strich -
-
Returns a nodeset after transforming each node of its argument nodeset using
ditference

B ! BXpression transtorm.
intersection

eied Anode is canverted to a string before being passed as argument xto expression

transform. Expression ansfonm computes awalue based on x and returns this
walue, This walue is converted to a string and putinto a newly created text node.
(This texd node is not attached to 3 document and has no parent ar siblings.)

Expression fransforrm must reference variahle x, which represents the string value
of the node. Other than that, ransform may be arbitrarily complex.

Paste hd

Finally fix the formulas found in cells E7 and E8:

* Double-click on the formula of cell E7 and replace =rounddown((E6 * (Ieft(D7, (len(D7) - 1)))%), 2) by
=rounddown((numbervalue(E6, "$###0.00") * (Ieft(D7, (len(D7) - 1)))%), 2). Also use the Format fields.

» Double-click on the formula of cell E8 and replace =(E6 + E7) by =(numbervalue(ES6, "$#,##0.00") + number-
value(E7, "$#,##0.00")). Also use the Format fields.

Theinvoice isfinished. It is now possible to remove the labels we put around the rows and columns of the table.
Thisis done by using Tools - Spreadsheet — Hide Table Labels.
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B invoice. html : XHTML : XHTML

Invoice
Invoice
b ool |- <p col B @ col
Gty Product Description Unit Price TOTAL

2 we-1u EMLmind XML Editar - Sinale User License $200.00 @®g400.00
1 ¥e-au @pLmind XML Editor - 5-user Pack License §800.00 @ §a00.00
1 fie-uu EMLmind FO Converter - Unrestricted Use License $3,000.00] @§3,000.00
1 SC-CS EMLmind Spell-Checker - ClientiServer License §100.00 @®g100.00
SubTotal| H 354 300.00
VAT 19.6%] ®%s42.80
TOTAL| ®3%5142.80

The WAT rate @19.6% is the WAT rate of France.
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Chapter 3. The language used to write
formulas

The language used to write formulasis case insensitive.

1. Statements and comment lines

A formula can contain severa statements, blank lines and comment lines. Example:
X =2

# This a comment |ine

1<
X 1

2
ty

Spaces are alowed inside statements.

Statements must end with anewline.

All statements except last one are used to assign to local variables the values of intermediate expressions.

Last statement is the result of the formula. It must start with '=".

Some identifiers are reserved: TRUE, FALSE and all referencesto table cells: Al, B2, DC273, etc. Do not use
reserved identifiers for the names of your local variables. Example: x=2 is OK, x1=2 is not.

2. Expressions

Expressions use the following operators to combine primary expressions (function calls, literals, references, etc).
Operators are listed from highest priority to lowest priority.

* -nunber negation likein -1.

* nunber % percentage like in 10%

* nunber 1*nunber 2 exponentiation; 2"3=8

* nunber 1*nunber 2 multiplication. nunber 1/nunber 2 division.

* nunber 1+nunber 2 addition. nunber 1-nunber 2 subtraction.

e stringl&string2 string concatenation: "black"& "white"="blackwhite".

* val uel=val ue2 (equal).val uel<>val ue2 (different). nunber 1<nunber 2 (lessthan). number 1<=nunber 2 (less
than or equal). nunber 1>nunber 2 (greater than). nunmber 1>=nunber 2 (greater than or equal).

Unlikein other spreadsheet software, there are no union and intersection operators. Usethe union() and intersection()
functions. (The difference() function is also very useful.)

Unlikein other languages, there are no test, logical and, logical or and logical negation operators. Usethefollowing
functions for that: if(), and(), or(), not().*

Parentheses may be used to group subexpressions. Example:

= 2+2*3

1The documentation of functions is exclusively available online. Use the Paste Function tab of the Formula Editor to browse it.

15



The language used to write formulas

means:
=2 + (2*3)

because the priority of *' is higher than the priority of '+'. If, in fact, you did not intended to write this, you must
use parentheses:

= (2 + 2)*3

3. Function calls

The syntax of afunction call is: f unct i on_nanme(ar gunent , ar gurrent 2, ...., ar gunent N) whatever isthe local e of
the computer running XMLmind XML Editor. Examples:

Pl ()

si n(x)

I og(x, 10)

max(Al, A2, 100.0)

4. Literals
4.1. Numbers

Numbers are always written the same whatever is the locale of the computer running XMLmind XML Editor: 1,
2.3, 314E-2, 0.314€1, 0.314et1, etc.

4.2. Strings

String must quoted using double quotes (") or single quotes (). They cannot contain newline characters.

In a string quoted using double quotes, the double quote character must be escaped by doubling it. In a string
guoted using single quotes, the single quote character must be escaped by doubling it.

Examples:

"It doesn't matter"

"It doesn''t matter'

"Did you say ""bizarre""?"
'Did you say "bizarre"?'

4.3. Booleans

TRUE and TRUE() (case insensitive of course) specify logical value true. FALSE and FAL SE() specify logical
value false.

5. References

5.1. Reference to a variable

There is nothing special to do to reference a variable, except that a variable needs to have been assigned a value
before being referenced. Example:

2
X + 1
*X* X

I X X
N I

5.2. Reference to an element having a specific ID

The syntax of thistype of referenceis: $(1 D), where | Disthe ID of a element contained in the same document as
the formula. Example taken from the tutorial:
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= left($(vat), len($(vat)) - 1)

Thistype of reference returns an XML nodeset containing asingle element. If thereisno element having specified
ID, the reference returns the empty nodeset. More on this below.

5.3. Reference to table cells
The following references are said to be relative:
» First cell of atable: AL.

* Second row: 2: 2.

* Second column: B: B.

» Firsttworows: 1: 2.

* First two columns A: B.

» Four cellsin the top/left corner of the table: A1: B2.
The following references are said to be absolute:
 First cell of atable: $A$1.

» Second row: $2: $2.

» Second column: $B: $B.

* First two rows: $1: $2.

First two columns $A: $B.
» Four cellsin the top/left corner of the table: $A$1: $B$2.
Mixed references are possible too: A$1, $A1, 2:$2, $2:2, etc.

What does this mean? Example: cell $A$3 (first column, third row) contains the following formula:
= Al + A2

Because the formula uses relative references, XXE translates this to:

= $[-2,0] + $[-1,0]

which means add the cell which is 2 rows above me to the cell whichis 1 row above me.

If you copy the formula of $A$3 to $B3$3 (second column, third row), the copied formulawill add $B$1 to $B$2
because the cell whichis 2 rows above $B$3 is $B$1 and the cell which is 1 row above $B$3 is $B$2.

On the other hand, if cell $A$3 contained the following formula:

= $A$1 + $A$2

Because the formula uses absolute references, XX E would have translated this to:

= $[1,1] + $[1,2]

which means add the cell which is at first column, first row to the cell which is at first column, second row.

With absolute references, after copying the formula of $A$3 to $B$3, the copied formulawould still add $A$1 to
$AS2.
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I mportant

» Relative references are allowed only when the formulaisinside atable cell.

» Referencesto cells, whether relative or absolute, arereally possible when the XML document isdisplayed
using astyled view.

A reference such as $A$3 cannot be evaluated unless the formula has an ancestor element formatted as
atable.

A reference such as” | ncone" ! $C$4 cannot be evaluated unless element with ID | ncone is formatted
asatable.

5.3.1. The $[row,col um] notation

This notation isthe one which isinternally used by XXE. You can type $[r ow,col urm] referencesif you want, but
XXE will never show you these references as you typed them. X XE (the status bar, the formula editor, etc) will
automatically display cell references using the customary A1 notation, which is much more readable.

Absolute reference examples: $A$1 = $[1,1] $2:$2 = $[2,] $B:$B = $[,2] $1:$2 = $[1,]:$[2,] $A:$B = $[,1]:9[,2]
A1:B2 = $[1,1]:9[2,2]

Relative reference examples, the formulabeing inside cell $A$3: A1 =$[-2,0] 2.2 =$[-1,] B:B = $[,+1] 1.2 = $[-
2]:$-1,] A:B = $[,0]:$[,+1] AL:B2 = $[-2,0]:$[-1,+1]
5.3.2. Reference to cells in another table of the document

The element formatted using CSS property "display:table;" must havean ID. Thesyntaxis: "I D'lcel | _r ef er ence.
Examples: "Income"'!$C$4, "table-23"1 A:A (relative references are allowed too if the formulahasitself an ancestor
element formatted as atable).

6. XPath escapes

The language used to write formulas is very close to the one used by other spreadsheet software. Therationaeis
of course to make it easy to learn. But in fact, formulas are internally trandlated to another, less known language:
XPath 1.0. XPath can be considered as the standard, native, expression language of XML.

Thisdesign allowsto freely mix X Path expressionswith ““ordinary" expressions. Thisiswhat we call X Path escapes.
The syntax of XPath escapesissimply: “XPat h_expr essi on". (The character used here is the backquote "™.)

Inside XPat h_expr essi on, the backquote character "' must be escaped by doubling it. Example: “concat("XXE

T TR R

,"1s " challenging to learn".")".

An XPath expression can reference the local variables of the formula using the usual XPath syntax for that:
$vari abl e_nane.

Using X Path escapesis often mandatory. Example 1: add 2 to the value of attributecount of the element containing
the formula:

= "@ount” + 1

Example 2 taken from thetutorial: get element with ID B2&" _desc" foundin external document " pr oducts. ht m "
(pathname relative to the file containing the document being edited).

location = (("products. htm#" & trimB2)) & "_desc")
=" docunent ($l ocation, .)°
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This XPath-based design also allowsto use X Path functions as if they were regular spreadshest functions. In order
to do this, simply add an underscore' ' at the beginning of the XPath function name and, if this name contains
dashes'-, replace them by underscores. Examples:

e _containg("Large", "€") = TRUE

» _substring_before("Large”, "€") ="Larg"

7.Value types

Most operators expect their operands to have a specific type and return aresult having a specific type. Examples:
+ expects 2 numbers and returns a number, & expect two strings and returns a string.

Most functions expect their argumentsto have a specific type and return aresult having a specific type. Examples:
left() expects a string and a number and returns a string, cos() expects a number and returns a number.

When the operand or the argument does not have the expected type, an automatic conversion is performed if this
is possible; otherwise an error is reported.

Example that works: cos(B2) where cell B2 contains astring "3.14" which can be parsed as a number.
Example that sort of works: 2 + "two" (gives ~“number" NaN, which is not really a number).

Example that reports an error (because function sum() has been specified to do that): sum(2, "twao").
This automatic conversion process is detailed in next section.

The types of values returned by expressions are:

Number
Examples: .23, 3.14, 314E-2, PI(), 2+2, log(A2,10).

String
Examples. "Great", 'Not that great’, "black™ & "white", mid(D3, 3, 4).

Boolean
Examples: TRUE, FALSE, true(), false(), 1>=0, and(A1 >= 1, Al <= 99).

Nodeset
A set of XML nodes. Examples: A1, A:A, $2:$3, "table-23"1$A$1, $(vat), “id("product-list")/*", apply("x +
1", B:B).

Date
Year/month/day. Examples: today(), date(1960,3,16), datevalue("1960-03-16"), datevalue("3/16/60",
"MM/ddlyy").

Time
Hour/minute/seconds/fraction of asecond. Examples: time(13,30,45), timeva ue("13:30:45"), timevalue("1:30:45
PM", "hh:mm:ss a").

DateTime
Year/month/day and hour/minute/seconds/fraction of asecond: Examples: now(), datetime(1960,3,16,13,30,45),
datetimevalue("'1960-03-16T13:30:45"), datetimevalue("1:30:45.250 PM 3/16/60", "hh:mm:ss.SSS a
MM/dd/yy").

8. Automatic conversion between different value types

The behavior of operators such as +, *, =, <>, <=, >, etc, isthe one of equivalent XPath operators.

Surprising example: using = and <> to compare node-sets:
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1

two

two

3

(A:A =B:B), (A:A =B1) and (A:A <> B2) al work and evaluate to true.

Fortunately the behavior of spreadsheet function such as sum(), rounddown(), etc, is almost identical to the beha-
vior of similar functions found in other spreadsheet software. This behavior has no XPath equivalent.

The automatic conversion process is the one described in the X Path standard.

From\To Number String Boolean Nodeset Date/ Time/
DateTime
Number - Conversion does|0 and NaN are|ERROR A number istaken
not add superflu- | converted to to be the number
ous zeros after the|FALSE.  Other of seconds since
point (e.g. it gener- | numbersare con- January 1, 1970,
ates1, not 1.0). |vertedto TRUE. 00:00:00 GMT.
This number is
Scientific notation converted to the
(eg. 314E-2) is corresponding dat-
never used. eime.

String Strings such as|- A stringisTRUE|ERROR Strings using the
3.14, -2 can be if its length is ISO 8601 format
parsed as num- non-zero. (also used by
bers. W3C XML

Schema  Data
Strings such as types) are success-
314E-2 or fully converted to
1,000,000.0 can- date, time and dat-
not be parsed as etime.
numbers (use
function number- Examples. 1960-
value() todothis). 03-15Z  (date),

13:30:00Z (time),
A string which 1960-03-
cannot be parsed 16T12:30:00Z
as a number is (datetime)
converted to NaN.

Boolean TRUE is conver-| TRUE is conver-|- ERROR ERROR
tedtol. FALSEis|ted to "true".
converted to 0. FALSE is conver-

ted to "false".
Nodeset A nodeset is first|String valueof the|A  nodeset  is|- ERROR

converted
string and then
this string is con-

verted to a

boolean.

to a

node in the node-
set that is first in
document order.

Text contained in
descendant nodes
of thisfirst nodeis
taken into account.
Except that text
contained in com-
ments and pro-
cessing-instruc-
tionsisignored.

TRUE if itisnon
empty.
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From\To

Number

String

Boolean

Nodeset

Date/ Time/
DateTime

Example:
<ul ><li>The
Dlittledadli>di>
<l --pussy-->cat
</li><li>is
chasi ng a
mouse. </l i ></ul >
converted to a
string gives "The
little cat 1is
chasi ng a

nouse. ".

Date/ Time/
DateTime

Date, time and
datetime are con-
verted to the num-
ber of seconds
since January 1,
1970, 00:00:00
GMT.

(The “‘date used
for atime" isJanu-
ary 1,1970GMT.)

Date, time and
datetimearerepres-
ented using the
ISO 8601 format
(dso used by
w3cC XML
Schema  Data

types).

Examples: 1960-
03-152  (date),
13:30:00Z (time),
1960-03-
16T12:30:00Z
(datetime)

Date, time and
datetime are al-
ways TRUE.

ERROR
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1. Date and time functions

1.1. datevalue
dat eval ue(text, format?, |ocal e?)

Converts text to a date. Unless format is specified, the date must be represented using the SO 8601 format (also
used by W3C XML Schema Datatypes).

Date format format may be used to parse text using a localized format. Supported formats are described in ht-
tp://java.sun.com/j2se/1.4.2/docs/ api/javaltext/SimpleDateFormat.html. The empty string (""') specifiesthe default
format.

Localelocale may be used to specify how to interpret format format. Without |ocale argument locale, this format
isinterpreted using the current language of the XML document (typically specified using the standard xmi : I ang
attribute, but this can be configured).

Locales are specified using astandard 2-letter language code, optionally followed by a dash and a standard 2-letter
country code. Examples. en, en-US, de, de-CH, etc.

Examples, (assume that the language of the XML document being edited is "en- US" and that XMLmind XML
Editor is running on a machine in France=GMT+1):

* datevalue("1960-03-16Z") = March 16, 1960 UTC1960-03-16Z

« datevalue("03/16/60", ") = 1960-03-15Z

datevalue("03/16/60 UTC", "MM/ddlyy z") = 1960-03-16Z

datevalue("16/03/60", "", "fr") =1960-03-15Z

datevalue(" 16 Mars 1960", "dd MMMM yyyy", "fr") = 1060-03-15Z

datevalue can a'so be used to convert a number to a date. In such case, format must not be specified. A date can
be represented by the number of seconds since January 1, 1970, 00:00:00 GMT.

Example: dateval ue(-309139200.000) = March 16, 1960 UTC

See also timevalue [22], datetimevalue [23], numbervalue [28], text [40].

1.2. timevalue
ti meval ue(text, format?, |ocal e?)

Convertstext to atime. Unless format is specified, the time must be represented using the 1SO 8601 format (also
used by W3C XML Schema Datatypes).

Date/time format format may be used to parse text using a localized format. Supported formats are described in
http://java.sun.com/ 2se/1.4.2/docs api/javaltext/SimpleDateFormat.html. The empty string (") specifiesthe default
format.

Localelocale may be used to specify how to interpret format format. Without |ocal e argument locale, this format
isinterpreted using the current language of the XML document (typically specified using the standard xmi : | ang
attribute, but this can be configured).

L ocales are specified using a standard 2-letter language code, optionally followed by a dash and a standard 2-letter
country code. Examples: en, en-US, de, de-CH, etc.
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Examples, (assume that the language of the XML document being edited is "en- US" and that XMLmind XML
Editor isrunning on a machine in France=GMT+1):

o timevalue("13:30:00Z") = 13:30:00Z

* timevalue("13:30:00") = 12:30:00Z

timevalue("01:30 pm", "") = 12:30:00Z

timevalue("01:30:00 pm UTC", "hh:mm:ssa z") = 13:30:00Z
e timevalue("13:30", ", "fr") = 12:30:00Z
e timevalue("13:30:00.123", "HH:mm:ss.SSS", "fr") = 12:30:00.123Z

timevalue can al so be used to convert a number to atime. In such case, format must not be specified. A time can
be represented by the number of seconds since 00:00:00 GMT.

Example: timevalug(13.5* 3600) = T13:30:00Z

See also datevalue [22], datetimevalue [23], numbervalue [28], text [40].

1.3. datetimevalue
dateti neval ue(text, format?, | ocal e?)

Converts text to a datet+time. Unless format is specified, the date+time must be represented using the 1SO 8601
format (also used by W3C XML Schema Datatypes).

Date/time format format may be used to parse text using a localized format. Supported formats are described in
http://java.sun.com/j 2se/1.4.2/docs api/javaltext/SimpleDateFormat.html. The empty string (") specifiesthe default
format.

Locale locale may be used to specify how to interpret format format. Without local e argument locale, this format
isinterpreted using the current language of the XML document (typically specified using the standard xmi : | ang
attribute, but this can be configured).

L ocales are specified using astandard 2-letter language code, optionally followed by a dash and a standard 2-letter
country code. Examples: en, en-US, de, de-CH, etc.

Examples, (assume that the language of the XML document being edited is "en- US" and that XMLmind XML
Editor is running on amachine in France=GMT+1):

+ datetimevalue("1960-03-16T13:30:00Z") = 1960-03-16T13:30:00Z

datetimeval ue(" 03/16/1960 01:30 pm", ") = 1960-03-16T12:30:00Z

datetimeval ue("03/16/60 01:30:00 pm UTC", "MM/dd/yy hh:mm:ssaz") = 1960-03-16T13:30:00Z

datetimevalue("16/03/60 13:30", ", "fr") =1960-03-16T12:30:00Z

datetimevalue("13:30:00, 16 Mars 1960", "HH:mm:ss, dd MM yyy", "fr") = 1960-03-16T12:30:00Z

datetimeval ue can also be used to convert a number to a date+time. In such case, format must not be specified. A
datettime can be represented by the number of seconds since January 1, 1970, 00:00:00 GMT.

Example: datetimeval ue(-309139200 + 13.5* 3600) = 1960-03-16T13:30:00Z

See also datevalue [22], timevalue [22], numbervalue [28], text [40].
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1.4. date

date(year, nonth, day, tinme_zone?)

Returns a date representing specified year, month, day. Unlesstime _zoneis specified, the local time zoneis used.
Examples (XMLmind XML Editor running on a machinein France=GMT+1):

* date(1960, 03, 16) = 1960-03-15Z

¢ date(1960, 03, 16, "GMT+01:00") = 1960-03-15Z

* date(1960, 03, 16, "GMT") = 1960-03-16Z

Specifying time zonesis explained in this document http://java.sun.com/j2se/1.4.2/docs/api/javalutil/TimeZone.html.

See also datevalue [22], timevalue [22], datetimevalue [23], time [24], datetime [24].

1.5.time

ti me(hour, mnute, second, tinme_zone?)

Returns a time representing specified hour, minute, second. Unless time_zone is specified, the local time zoneis
used.

Examples (XMLmind XML Editor running on a machine in France=GMT+1):

 time(13, 30, 45) = 12:30:452

* time(13, 30, 45, "GMT-01:00") = 14:30:45Z

 time(13, 30, 45.123, "GMT") = 13:30:45Z (note that seconds have been rounded)

Specifying time zonesis explained in this document http://java.sun.com/j2se/1.4.2/docs/api/javalutil/TimeZone.html.

See also datevalue [22], timevalue [22], datetimevalue [23], date [24], datetime [24].

1.6. datetime

datetine(year, nmonth, day, hour, mnute, second, tinme_zone?)

Returns a date+time representing specified year, month, day, hour, minute, second. Unlesstime_zoneis specified,
the local time zoneis used.

Examples (XMLmind XML Editor running on a machine in France=GMT+1):

* datetime(1960, 03, 16, 13, 30, 45) = 1960-03-16T12:30:45Z

* datetime(1960, 03, 16, 13, 30, 45, "GMT-01:00") = 1960-03-16T14:30:45Z

* datetime(1960, 03, 16, 13, 30, 45, "GMT") = 1960-03-16T13:30:45Z

Specifying time zonesis explained in this document http://java.sun.com/j2se/1.4.2/docs/api/javalutil/TimeZone.html.

See also datevalue [22], timevalue [22], datetimevalue [23], date [24], time [24].

1.7. year
year (dat e)

Returnsthe year in specified date, a date or date+time. This function uses the local calendar (i.e. local time zone)
to computeits result.
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Examples (XMLmind XML Editor running on a machine in France=GMT+1):
* year(date(1960,03,16)) = 1960

« year(date(1960,03,16, "UTC")) = 1960

* year("1960-03-16T13:30:45+01:00") = 1960

* year("1960-12-31T23:00:00Z") = 1961

See also month [25], day [25], weekday [25], hour [26], minute [26], second [27].

1.8. month
nmont h( dat e)

Returnsthe month in specified date, adate or date+time. Thisfunction usesthelocal calendar (i.e. local time zone)
to compute its result.

Examples (XMLmind XML Editor running on a machinein France=GMT+1):
« month(date(1960,03,16)) = 3

» month(date(1960,03,16, "UTC")) = 3

» month("1960-03-16T13:30:45+01:00") = 3

» month("1960-03-31T23:00:00Z") = 4

See also year [24], day [25], weekday [25], hour [26], minute [26], second [27].
1.9. day

day(dat e)

Returns the day in specified date, a date or date+time. This function uses the local calendar (i.e. local time zone)
to compute its result.

Examples (XMLmind XML Editor running on a machine in France=GMT+1):

* day(date(1960,03,16)) = 16

« day(date(1960,03,16, "UTC")) = 16

¢ day("1960-03-16T13:30:45+01:00") = 16

* day("1960-03-16T23:00:00Z") = 17

See also year [24], month [25], weekday [25], hour [26], minute [26], second [27].
1.10. weekday

weekday(date, option?)

Returns the day in specified date, a date or datettime. This function usesthe local calendar (i.e. local time zone)
to compute its result.

Option Description
1 (default) Returns 1 for Sunday to 7 for Saturday.
2 Returns 1 for Monday to 7 for Sunday
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‘ 3 ‘ Returns 0 for Monday to 6 for Sunday

Examples (XMLmind XML Editor running on a machinein France=GMT+1):
» weekday(date(1960,03,16)) = 4 (Wednesday)

* weekday(date(1960,03,16, "UTC")) = 4

« weekday("1960-03-16T13:30:45+01:00") = 4

o weekday("1960-03-16T23:00:00Z") = 5 (Thursday)

With option=2:

* weekday(date(1960,03,16), 2) = 3 (Wednesday)

« weekday(date(1960,03,16, "UTC"), 2) = 3

» weekday("1960-03-16T13:30:45+01:00", 2) = 3

* weekday("1960-03-16T23:00:00Z", 2) = 4 (Thursday)

With option=3:

* weekday(date(1960,03,16), 3) = 2 (Wednesday)

* weekday(date(1960,03,16, "UTC"), 3) = 2

» weekday("1960-03-16T13:30:45+01:00", 3) = 2

» weekday("1960-03-16T23:00:00Z", 3) = 3 (Thursday)

See also year [24], month [25], day [25], hour [26], minute [26], second [27].
1.11. hour

hour ( dat e)

Returnsthe hoursin specified date, atime or date+time. Thisfunction usesthelocal calendar (i.e. local time zone)

to compute its result.
Examples (XMLmind XML Editor running on amachinein France=GMT+1):

« hour(time(13,30,45)) = 13

hour(time(13,30,45, "UTC")) = 14

hour("1960-03-16T 13:30:45+01:00") = 13

hour("1960-03-16T13:30:45.123") = 13

hour(" 1960-03-16T13:30:45.1237") = 14

See also year [24], month [25], day [25], weekday [25], minute [26], second [27].

1.12. minute

m nut e( dat e)

Returns the minutes in specified date, atime or date+time. This function uses the local calendar (i.e. local time

zone) to compute its result.
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Examples (XMLmind XML Editor running on a machine in France=GMT+1):
* minute(time(13,30,45)) = 30
e minute("1960-03-16T13:30:45+01:00") = 30

See also year [24], month [25], day [25], weekday [25], hour [26], second [27].

1.13. second

second(dat e)

Returns the seconds in specified date, atime or date+time. This function uses the local calendar (i.e. local time
zone) to compute its result.

Examples (XMLmind XML Editor running on a machine in France=GMT+1):
 second(time(13,30,45)) = 45

» second("1960-03-16T13:30:45.123") = 45 (note that seconds are rounded)
See also year [24], month [25], day [25], weekday [25], hour [26], minute [26].
1.14. today

t oday()

Returns current date. The time zone used isthe local time zone.

Example (XMLmind XML Editor running on amachine in France=GMT+1): today() = 2004-10-15Z

1.15. now
now( )

Returns current date+time. The time zone used is the local time zone.

Example (XMLmind XML Editor running on amachinein France=GMT+1): now() = 2004-10-16T11:12:14.1557
2. Logical functions
2.1. and

and( bool eanl, bool ean2+)

Returns the logical AND of its arguments (after converting them to booleans, if needed to).
* A number isTRUE if and only if it is neither positive or negative zero nor NaN.

» A stringisTRUE if and only if its length is non-zero.

» A dateltimeisaways TRUE.

* An XML nodeset is TRUE if and only if it is non-empty.

See also or [27], not [28].

2.2.0r

or (bool eanl, bool ean2+)
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Returns the logical OR of its arguments (after converting them to booleans, if needed to).
Conversion of values to booleansis described here [27].

See also and [27], not [28].

2.3. not

not ( bool ean)

Returns TRUE if its argument is FALSE, and FAL SE otherwise.
Conversion of values to booleansis described here [27].

See also and [27], or [27].

2.4.1if

if(testl, valuel, alternative*, fallback)
Alternativeis: testi valuei.

Evaluates each testi in turn as a boolean, if the result of testi is TRUE, returns corresponding valuei. Otherwise,
if al testi evaluates to FAL SE, returns fallback.

Conversion of values to booleansis described here [27].
Seealso and [27], or [27], not [28].

2.5.true

true()

Returns TRUE. Notethat it is also possible to write TRUE instead of TRUE().

2.6. false

fal se()

Returns FALSE. Note that it is also possible to write FALSE instead of FAL SE().
3. Mathematical functions

3.1. numbervalue

nunber val ue(text, format?, |ocale?)

Returnsitsfirst argument after converting it to a number.

Unless number format format is specified, values are converted to numbers as follows:

» A string that consists of optional whitespace followed by an optional minus sign followed by a real number
followed by whitespaceis converted to the IEEE 754 number that is nearest (according to the |EEE 754 round-
to-nearest rule) to the mathematical value represented by the string; any other string is converted to NaN.

Note that scientific notation (example: 0.314EL1) is not supported.
» Boolean TRUE is converted to 1; boolean FAL SE is converted to O.

» A date/timeis converted to the number of seconds since January 1, 1970, 00:00:00 GMT. This number can be
negative and can have afractional part.
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* An XML nodeset isfirst converted to a string and then converted in the same way as a string argument.

Note

An XML nodeset is converted to a string by returning all the text contained in the node in the nodeset
that isfirst in document order. Text contained in descendant nodes of thisfirst nodeistaken into account.
Except that text contained in comments and processing-instructionsis ignored.

Example: <ul ><l i >The <b>little</a></li><li> <!--pussy-->cat </li><li>s chasing a

mouse. </ | i ></ ul > convertedto astring gives"The little cat is chasing a nouse.".

The important thing to remember hereis that unless aformat is specified, numbers cannot be specified using the
localized notation. For example: in France, write "3. 14" to specify number Pl and not "3, 14".

In order to parse alocalized number, number format format must be specified. Without locale argument locale,
thisformat isinterpreted using the current language of the XML document (typically specified using the standard
xni : 1 ang attribute, but this can be configured).

Examples, (assume that the language of the XML document being edited is"en-US"):
* numbervalue("3.14") = 3.14

* numbervalue("3.14", "##") = 3.14

e numbervalue("3.14", ") = 3.14 ("" is a shorthand notation for the default format)

* numbervalue("3,14", "##") = 3 (everything which is not a number after the number -- that is, the "," after the
"3" -- isignored)

* numbervalue("3,14", "##", "fr') = 3.14
* numbervalue("3,14", "*, "fr-FR") = 3.14

Number formats are explained in the following document http://java.sun.com/j2se/1.4.2/docs/api/javaltext/Decim-
alFormat.html.

L ocales are specified using a standard 2-letter language code, optionally followed by a dash and a standard 2-letter
country code. Examples: en, en-US, fr, fr-CA, etc.

3.2. checknumber
checknunber (val ue)

Returns TRUE if its argument can be successfully converted to a number (that is, which is not NaN). Otherwise
returns FAL SE.

Conversion of values to numbersis explained here [28].

See also numbervalue [28].

3.3.sum
sun{val ue+)
Returns the sum of all its arguments.

* If an argument isan XML nodeset (example: sum(A1:D4)), each node in the nodeset is converted to a number
and this number is added to the total value. Nodes which cannot converted to numbers are ssmply ignored.

 If anargument is not a XML nodeset, it is converted to a number if needed to and then added to the total value.
If the argument cannot be successfully converted to a number, an error is reported.
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Conversion of values to numbersis explained here [28].

Example:

10
20
Thirty

. sum(A:A, 30, "40.0", FAL SE()) = 100.

* sum(3.1416, "Thirty") reports an error.

3.4. product
pr oduct (val ue+)

Same as sum [29] except that the product all the arguments is returned instead of the sum.

3.5. abs
abs( nunber)

Returns the absol ute value of its argument (after converting it to a number [28], if needed to).

3.6. acos
acos( nunber)

Returns the arc cosine of its argument (after converting it to a number [28], if needed to). Number number must
beinthe 0,PI range.

3.7. asin
asi n( nunber)

Returns the arc sine of its argument (after converting it to a number [28], if needed to). Number number must be
in the -PI1/2,PI/2 range.

3.8. atan

at an( nunber)

Returns the arc tangent of its argument (after converting it to a number [28], if needed to). Number number must
be in the -PI/2,PI/2 range.

3.9. atan?

atan2(x, vy)

Converts rectangular coordinates (x, y) to polar coordinates (r, theta). This function returns theta by computing
an arc tangent of y/x. y/x must be in the -PI,PI range.

3.10. cos

cos( nunber)

Returns the cosine of its argument (after converting it to a number [28], if needed to).
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3.11. cosh

cosh( nunber)

Returns the hyperbolic cosine of its argument (after converting it to a number [28], if needed to).

3.12.sin

si n( nunber)

Returns the sine of its argument (after converting it to a number [28], if needed to).

3.13. sinh
si nh( nunber)

Returns the hyperbolic sine of its argument (after converting it to a number [28], if needed to).

3.14. tan

t an( nunber)

Returns the tangent of its argument (after converting it to a number [28], if needed to).

3.15. tanh
t anh( nunber)

Returns the hyperbolic tangent of its argument (after converting it to a number [28], if needed to).

3.16. degrees
degrees(angl e)

Returnsits argument, an angle measured in radians, after converting it to degrees.

3.17.radians

radi ans(angl e)

Returnsits argument, an angle measured in degrees, after converting it to radians.

3.18. pi
pi ()

Returns the value of PI, the ratio of the circumference of acircle to its diameter.

3.19. exp

exp( nunber)

Returns Euler's number e raised to the power of its argument (after converting it to a number [28], if needed to).

3.20. acosh

acosh( nunber)

Returns the inverse hyperbolic cosine of its argument (after converting it to a number [28], if needed to). Number
number must be greater than 1.
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3.21. asinh

asi nh( nunber)

Returns the inverse hyperbolic sine of its argument (after converting it to a number [28], if needed to).

3.22. atanh
at anh( nunber)

Returnsthe inverse hyperbolic tangent of its argument (after converting it to anumber [28], if needed to). Number
number must be in the -1,1 range.

3.23.log

| og( nunber, base)

Returns the log base base of its argument (after converting it to a number [28], if needed to). Number number
must be strictly positive.

SeeasoIn[32], 10910 [32].

3.24. mod

nod( di vi dend, di vi sor)

Returns the remainder of the division of dividend by divisor. Divisor and dividend are converted to numbers [28]
if needed to. Equivalent to: dividend - divisor* INT [33](dividend/divisor).

Example: mod(3,2) = 1
3.25.In

I n( nunber)

Returns the natural logarithm of its argument (after converting it to a number [28], if needed to). Number number
must be strictly positive.

See also log [32], 10g10 [32].

3.26.10g10
| 0g10( nunber)

Returns the log base 10 of its argument (after converting it to a number [28], if needed to). Number number must
be strictly positive.

Seeasolog[32], In[32].
3.27.sign
si gn( number)

Returns 1 if its argument is strictly positive, -1 if its argument is strictly negative, 0 if its argument is null. The
argument is converted to a number [28] if needed to.

3.28. sqrt

sqrt (nunber)
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Returns the square root of its argument. Number number must be positive. The argument is converted to a num-
ber [28] if needed to.

3.29. trunc

trunc(nunber)

Returnsits argument after removing its fractional part. The argument is converted to a number [28] if needed to.
Example: trunc(-8.9) = 8

Seeadsoint [33].

3.30. int

i nt (nunber)

Returnsthelargest value that is not greater than the argument and is equal to amathematical integer. The argument
is converted to a number [28] if needed to.

Example: int(-8.9) =9

See also trunc [33].

3.31.rand
rand()

Returns a pseudo-random number between 0 and 1. Userand()* (b - a) + ato get arandom number inthe a,b range.

3.32. countif

counti f(nodeset, test)
Count each node in nodeset if evaluating boolean expression test returns TRUE for this node.

Boolean expression test must reference variable x, which represents the string value of the node. Other than that,
test may be arbitrarily complex.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams1"):

* Count students having 12/20 or more to their French exam: countif("exams1"!$A:$A, "and(checknumber(x), x
>=12)") =2

 Count students having between 9/20 and 12/20 to their French exam: countif("examsl"!$A:$A, "and(checknum-
ber(x),x >=9,x<=12)")=3

3.33. sumif

sum f (nodeset, test, sum nodeset?)

33



Predefined functions

For each node in nodeset which can be converted to a number, evaluates boolean expression test. If test returns
TRUE adds node converted to a number to the total. Returns the total.

If sum nodeset is specified, nodes in nodeset are used to evaluate test but it is the corresponding nodes in
sum_nodeset which are added. Ignores nodes in sum_nodeset which cannot be converted to numbers.

Boolean expression test must reference variable x, which represents the string value of the node. Other than that,
test may be arbitrarily complex.

I nvestment ROI
10000 10000
12000 15000
9000 17000
15000 -20000
8000 -1000

Examples (the above XHTML table has attribute id="roi1"):
» Compute the sum of all investments larger than EUR10000: sumif("roil"!$A:$A, "x >= 10000") = 37000

» Computethereturn oninvestment for all investmentslarger than EUR10000: sumif("roil"!$A:$A, "x >= 10000",
"roi1"1$B:$B) = 5000

3.34. round

round( nunber, digits)

Returns number number rounded to the specified number of digits digits.
Examples:

« round(33.14159, 0) = 33

» round(33.74159, 0) = 34

* round(33.14159, 2) = 33.14

« round(33.14159, -1) = 30

 round(-33.14159, 0) =-33

* round(-33.14159, 2) = -33.14

round(-33.14159, -1) = -30

See al'so rounddown [34], roundup [35].

3.35. rounddown

rounddown( nunber, digits)

Returns number number rounded down to the specified number of digits digits.
Examples:

 rounddown(33.14159, 0) = 33

 rounddown(33.74159, 0) = 33




Predefined functions

 rounddown(33.14159, 2) = 33.14
 rounddown(33.14159, -1) = 30
 rounddown(-33.14159, 0) = -33
 rounddown(-33.14159, 2) = -33.14
 rounddown(-33.14159, -1) =-30

See also round [34], roundup [35].

3.36. roundup

roundup(nunber, digits)

Returns number number rounded up to the specified number of digits digits.
Examples:

* roundup(33.14159, 0) = 34

roundup(33.74159, 0) = 34

* roundup(33.14159, 2) = 33.15
 roundup(33.14159, -1) = 40
 roundup(-33.14159, 0) =-34

* roundup(-33.14159, 2) = -33.15
* roundup(-33.14159, -1) = -40

See also round [34], rounddown [34].
4. Spreadsheet functions

4.1.union
uni on( nodeset 1, nodeset 2+)
Returns the union of al its nodeset arguments.

Referencessuch asA1l, A;A, $B$2:$C$3,etc, al return nodesets, with one XML node per table cell. For example:
union(A1,A2,A3) isequivalent to AL:A3.

See also intersection [35], difference [36].

4.2.intersection

intersection(nodeset1, nodeset2)
Returns al XML nodes found in both nodeset1 and nodeset2.

Referencessuch asAl, A;A, $B$2:$C$3,etc, al return nodesets, with one XML node per table cell. For example:
intersection(A:A,2:2) is equivalent to A2.

See also union [35], difference [36].
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4.3. difference
di ff erence(nodeset 1, nodeset 2)
Returns all XML nodes found in nodeset1 but not in nodeset2.

References such asAl, A;A, $B$2:$C$3,etc, al return nodesets, with one XML node per table cell. For example:
difference($A:$A ,$A$10) returns al the cells of column $A except cell $A$10.

See also union [35], intersection [35].

4.4. apply
appl y(transform nodeset, strict?)
Returns a nodeset after transforming each node of its argument nodeset using expression transform.

A node s converted to a string before being passed as argument x to expression transform. Expression transform
computes avalue based on x and returns this value. Thisvalue is converted to astring and put into anewly created
text node. (Thistext node is not attached to a document and has no parent or siblings.)

Expression transform must reference variable x, which represents the string value of the node. Other than that,
transform may be arbitrarily complex.

By default apply is lenient. That is, if transform fails to be evaluated, the raw string value of the node is silently
used. Specify strict as TRUE, if you want apply to report an error when transform fails to be evaluated.

I nvestment

10,000.00
12,000.00
9,000.00
15,000.00
8,000.00

Examples (the above XHTML table has attribute id="roi2"):
« Compute the sum of all investments larger than EUR10000: sumif("roi2"!$A$2:$A$6, "x >= 10000") =0

This does not work because investments such as 10,000.00 use a localized format which cannot be parsed. That
is, "10000.00" can be parsed as a number. "10,000.00" cannot.

* Compute the sum of all investments larger than EUR10000: sumif(apply("numbervalue(x, ", 'en-US)",
"roi2"1$A$2:$A$6), "x >= 10000") = 37000

Note that in transform "numbervaue(x, ", 'en-US)", we have used single quotes to quote the default format "
and the 'en-US locale. It could have been possible to specify the same transform as " numbervalue(x, """, ""en-
US™)" but thisis much less readable.

 sumif(apply("numbervalue(x, ", 'en-US)", "rai2"!1$A:$A, TRUE), "x >= 10000") = ERROR

« sumif(apply("numbervalue(x, ", 'en-US)", "roi2"1$A:$A, FALSE), "x >= 10000") = 37000
5. Statistical functions

5.1. avedev

avedev(val ue+)
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Returns the average of the absolute deviation of a sample from the mean. Formulais: (Z|x - average])/n.

* If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams2"):
o avedev("exams2'!$A:$A) = 2.16

+ avedev("exams2"!$A:$A, "French") = ERROR (String "French" isignored in column $A but not when passed
directly as an argument)

See also stdev [37], var [37].

5.2. stdev
st dev(val ue+)
Returns the standard deviation of its arguments. Formulais: V((Z(x - average)?)/(n - 1)).

« If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams3"):

o stdev("exams3"I$A:$A) = 2.774

 stdev("exams3"!1$A:$A, "French") = ERROR (String "French" isignored in column $A but not when passed
directly as an argument)

See also avedev [36], var [37].

5.3.var

var (val ue+)

Returns the variance of its arguments. Formulais. (Z(x - average)?)/(n - 1).
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« If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is hot a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams4"):
* var("exams4"!$A:$A) = 7.69999999

o var("exams4"!$A:$A, "French") = ERROR (String "French" isignored in column $A but not when passed directly
as an argument)

See also avedev [36], stdev [37].

5.4. max
max(val ue+)

Returns the maximum of its arguments. Returns 0 if all its arguments cannot be converted to numbers.

* If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams5"):
o max("exams5"!I$A:$A) = 15

» max("exams5"!1$A:$A, "French") = ERROR (String "French" is ignored in column $A but not when passed
directly as an argument)

5.5. min
m n(val ue+)
Returns the minimum of its arguments. Returns O if all its arguments cannot be converted to numbers.

 If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.
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French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams6"):
e min("exams6"!$A:$A) = 8
* min("exams6'!$A$1L:$A$1) =0

e min("exams6"!$A:$A, "French") = ERROR (String "French" is ignored in column $A but not when passed
directly as an argument)

5.6. average
aver age(val ue+)
Returns the arithmetic mean of its arguments.

« If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
09
15
08

Examples (the above XHTML table has attribute id="exams7"):
 average("exams7"!$A:$A) = 10.8

o average("exams7"!$A:$A, "French") = ERROR (String "French" isignored in column $A but not when passed
directly as an argument)

5.7.count
count (val ue+)
Counts its arguments which can be converted to numbers.

 If an argument is an XML nodeset, each node in the nodeset is converted to a number and processed. Nodes
which cannot converted to numbers are simply ignored.

* If an argument is not a XML nodeset and cannot be successfully converted to a number, an error is reported.

French

10
12
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09
15
08

Examples (the above XHTML table has attribute id="exams8"):
» count("exams8"!$A:$A, 0, 20) =7

 count("exams8"!$A:$A, "French") = ERROR (String "French" isignored in column $A but not when passed
directly as an argument)

6. Text functions
6.1. char

char (code)

Returns a string containing a single character, this character having specified Unicode code. Reports an error if
argument code cannot be converted to anumber in the 0,65535 range.

Example: char(65) ="A"

See also code [40].

6.2. code

code(string)

Returns the Unicode code of the first character contained in specified string. Reports an error if argument string
cannot be converted to a non-empty string.

Example: code("ABC") =65

See also char [40].

6.3. text

text (nunber _or _date, format?, |ocal e?)
Convertsits number or date/time argument to a string.
If the argument is a number and number format format is not specified, a standard, non-localized, format is used.

If the argument is a date/time and date/time format format is not specified, a standard, non-localized, format is
used.

If aformat is specified, argument locale may be used to specify the locale of thisformat. Without locale argument
locale, this format is interpreted using the current language of the XML document (typically specified using the
standard xni : | ang attribute, but this can be configured).

Examples, (assume that the language of the XML document being edited is "en- US"):
* text(Pl()) = 3.141592653589793

« text(PI(), "0.00") = 3.14

o text(PI(), "") = 3.142 ("" is ashorthand notation for the default format)

. text(PI(), "0.00", "fr") = 3,14
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o text(PI(), ", "fr") = 3,142

* text(today()) = 2004-10-12Z

* text(today(), "MMMM dd, yyyy") = October 13, 2004

* text(today(), "") = 10/13/04 ("" is a shorthand notation for the default format)

* text(today(), "MMMM dd, yyyy", "fr") = octobre 13, 2004

e text(today(), "", "fr") = 13/10/04

* text(now()) = 2004-10-13T15:51:59.321Z (today() returns a date. now() returns a date+time)
* text(now(), "") = 10/13/04 5:53 PM

* text(now(), "dd/MM/yyyy HH:mm:ss", "fr-CA") = 13/10/2004 17:53:18

Number formats are explained in the following document http://java.sun.com/j2se/1.4.2/docs/api/javaltext/Decim-
alFormat.html.

Date/time formats are explained in the following document http://java.sun.com/j2se/1.4.2/docs/api/javaltext/Sim-
pleDateFormat.html.

L ocales are specified using a standard 2-letter language code, optionally followed by a dash and a standard 2-letter
country code. Examples: en, en-US, de, de-CH, etc.

6.4. mid

md(text, from count)

Returns the substring of text containing count characters, starting at character #from. First character is character
#1.

Example: mid("very long", 5, 4) = "long"

See also left [41], right [41].

6.5. left

left(text, count)

Returns the substring of text containing the first count characters.
Example: left("very long", 4) = "very"

See also mid [41], right [41].

6.6. right

right(text, count)

Returns the substring of text containing the last count characters.
Example: right("very long", 4) = "long"

See dso left [41], mid [41].

6.7. trim

trimtext)
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Removes leading and trailing whitespace from text.

6.8. lower

| ower (text)

Returns text converted to lower case.
See also upper [42].

6.9. upper

upper (text)

Returns text converted to upper case.

See also lower [42].

6.10. len

I en(text)

Returns the number of characters contained in text.

6.11. substitute

substitute(text, old_text, new text, occurrence?)

Returns text after substituting in it occurrences of substring old_text by new_text. If occurrence is specified, only
occurrence #occurrence is substituted (first occurrence is occurrence #1). Otherwise all occurrences of old_text
are substituted.

Examples:
* substitute("Element wordasword", "word", "term") = "Element termasterm”
* substitute(" Element wordasword", "word", "term", 2) = "Element wordasterm"

¢ substitute(" Element wordasword", "word", "not found") = "Element wordasword"

See also replace [42], find [42], search [43].

6.12. replace
repl ace(text, from count, new_text)

Returnstext after replacing substring containing count characters and starting at character #fromby new_text. First
character of astring is character #1.

Example: replace("one two three", 4, 3, "2") = "one 2 three"
See also substitute [42], find [42], search [43].

6.13. find

find(what, text, fronP)

Returns the index of first occurrence of what found in text. Unless from is specified, search is started at character
1. (First character of astring is character #1.)

Reports an error if what is not found.
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Unlike with search [43], what cannot contain wildcards and the lookup is case-sensitive.
Examples:

o find("A","A rainy day.") =1

 find("a","A rainy day.") =4

e find("A", "A rainy day.", 2) = ERROR

 find("a", "A rainy day.", 2) =4

6.14. search

search(what, text, fronP)

Returns the index of first occurrence of what found in text. Unless from is specified, search is started at character
1. (First character of astring is character #1.)

Reports an error if what is not found.

Unlike with find [42], what can contain wildcards and the lookup is case-insensitive.
» Wildcard "*" matches any humber of characters.

» Wildcard "?" matches a single character.

e Use"~7"and "~*" if you search a substring containing characters " 7" and "*".
Examples:

o search("a’,"Arainy day.") =1

e search("a’, "Arainy day.", 2) =4

e search("It's", "A rainy day.") = ERROR

» search("a*y", "A rainy day.") =4

o search("~*-tuple”, "1-tuple 2-tuple *-tuple") = 17
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Chapter 5. Defining custom
spreadsheet functions

1. Registering custom spreadsheet functions with XXE

Custom spreadsheet functions must be defined in an XML document conforming to (XM Lmind proprietary) W3C
XML Schema having http: //ww. xm ni nd. conf xnl edi t or/ schema/ spr eadsheet / functi ons as its target
namespace.

Example, nyspr eadsheet f uncti ons. xm (foundinXXE_i nst al | _di r/ doc/ spr eadsheet / cust om f uncti ons/)

<?xm version="1.0" encodi ng="1SO 8859- 1" ?>
<f:functions xm ns="http://ww. w3. org/ 1999/ xhtm "
xm ns: ns="http://ww. w3. or g/ 1999/ xht m "
xm ns: f="http://ww. xm m nd. com xni edi t or/ schena/ spr eadsheet/functi ons">
<f:function>
<f:name>factori al </ f: nane>
<f: paranet ers>n</f: par anet er s>
<f: cat egor y>Mat hemati cal </ f: cat egory>
<f:descri ption>
<body>
<p>Returns the factorial of <i>n</i>. </p>
</ body>
</f:description>
<f:macro><![CDATA[= if(n = 1, 1, n*factorial (n-1))]]></f: macro>
</f:function>
</f:functions>

This XML document must be referenced in an XX E configuration file using configuration element spr eadsheet -
Funct i ons. See Section 27, “ spreadsheetFunctions” in XMLmind XML Editor - Configuration and Deployment.

* If you add thisto XXE_user _pr ef er ences_di r/ addon/ cust omi ze. xxe (after copying nmyspr eadsheet f unc-
tions. xm toXXE_user _preferences_dir/addon/):

<spreadsheet Functi ons | ocati on="nyspreadsheet functi ons. xm " />

you'll be able to use custom functionf act ori al () whatever isthetype of the document that you openin XXE.
That is, functionf act ori al () and itsdocumentation will always show up in the Formula Editor, just likesi n()
or cos() .

XXE user preferences directory is:

e $HOVE/ . xxe5/ on Linux.

e $HOVE/ Li brary/ Appl i cati on Support/XM.ni nd/ XM_Edi t or 5/ on the Mac.
* %APPDATA% XM.mi nd\ XMLEdi t or 5\ on Windows XP, Vistaand 7.

Example: C.\Documents and Settings\john\Application Data\XMmind\XM.Editor5\ on
Windows XP. C:\ User s\ j ohn\ AppDat a\ Roari ng\ XM_ni nd\ XM_Edi t or 5\ on Windows Vistaand 7.

If you cannot seethe "Appl i cat i on Dat a" directory using Microsoft Windows File Manager, turn on
Tools>Folder Options>View>File and Folders>Show hidden files and fol ders.

* If you add this to an XXE configuration file which is specific to an XML application, for example XXE_i n-
stal | _di r/ addon/ confi g/ dochook/ docbook. xxe (after copying nyspreadsheetfunctions.xm to
XXE_i nstal | _di r/ addon/ confi g/ dochook/ ):
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<spr eadsheet Functi ons | ocati on="nyspreadsheet functions.xm" />

you'll be able to use custom function f act ori al () only when you open a DocBook document.

2. Specifying custom spreadsheet functions

Theeasiest way to create documentsconformingtotheht t p: / / ww. xm ni nd. comi xni edi t or/ schena/ spr ead-
sheet/ f uncti ons schema, isto download and install the corresponding configuration. In order to do so, please
use Options - Install Add-ons, select the add-on called "XMLmind XML Editor Configuration Pack" from the
list and click OK.

After doing this, restart XXE, use File -~ New and choose XMLmind XML Editor Spreadsheet Functions/List of
functions.

Figure 5.1. Custom function factorial() edited in XXE using the Spreadsheet Functions
configuration

=

[ myspreadsheetfunctions.xml : Spreadsheet Functions : Spreadsheet Functions

= Name: factorial
Parameters: n
Cateqony: Mathe}'natical

Description: |[Returns the factorial of .

Macro: |= ifin = 1, 1, n*factorial{n-13)

The content model of the documents used to specify spreadsheet functionsis:

<functi ons>
Content: function+
</ functions>

<functi on>
Content: nane paraneters category description
( macro | nethod | runtine | intrinsic )
</function>

<nane>
Content: function nane (any conbi nation of letter, digit and _
cannot start with digit or _)
</ nane>

<par anet er s>
Content: [ paraneter nane (any conbination of letter, digit and _
cannot start with digit) [ ?|*|+1? 1*
</ par anet er s>

<cat egor y>
Content: non enpty token
</ cat egor y>

<descri pti on>
Content: an XHTM. body (restrict yourself to
HTML 3. 2)
</ descri ption>

<macr o
xml : space = preserve
>
Content: = definition of the function using the
spr eadsheet | anguage
</ macr 0>

45



Defining custom spreadshest functions

<net hod>
Content: a Java fully qualified nmethod nane
(ASCl | only)
</ met hod>
<runtime
/>

<intrinsic
/>

name
Name of the custom spreadsheet function.

parameters
Specifies the name and the number of the formal parameters of the custom spreadsheet function.

Function f act ori al hasasingle, mandatory, formal parameter called n. Note that parameter n is referenced
by its name in the specification of the macro-function (=i f (n=1, 1, n*factorial (n-1))).

The par amet er s element is as important as the ““formula" of the custom spreadsheet function because it is
used in many places. For example, it is used by the formula parser to check the number of arguments passed
to functions (i.e. usingfactori al (3, 4) will causethe parseto report an error).

Examples:

* For standard spreadsheet function and: bool eanl bool ean2+

* For standard spreadsheet function nunber val ue: t ext format ? | ocal e?

* For standard spreadsheet function sumi f : nodeset t est sum nodeset ?

* For standard spreadsheet function max: val ue+

* For standard spreadsheet function t oday: nothing at al: empty par anet er s element.
* For standard spreadsheet functioni f : t est 1 val uel al ter nati ve* fal | back

Without an occurrence specifier, a single argument must be passed for that parameter. Occurrence specifiers
are:

?
0 or 1 argument corresponding to that parameter.

0 or more arguments corresponding to that parameter.

1 or more arguments corresponding to that parameter.

category
Category of the custom spreadsheet function.

You can use any of the predefined categories: Logical, Mathematical, Text, etc, or you can define your own
categories.

This category is used by the Formula Editor.

description
Documentation in XHTML (restrict yourself to the HTML 3.2 subset) of the custom spreadsheet function.

This documentation is displayed by the Formula Editor.
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macro
Specifies the custom spreadsheet function using the spreadsheet language (macro-function).

This specification must start with =.
This specification can reference the parameter names declared in the par anet er s sibling.
This specification can reference any other spreadsheet function, including itself (recursive macro-function).

method
Specifies the fully qualified name of the Java™ method used to implement the custom spreadsheet function.

The method name must be the name of the custom spreadsheet function, after converting it to lower case.

If the custom spreadsheet function hasanamewhichisareserved Java™ keyword (example: standard function
char ), the method name must be'_' (underscore) followed by the lower-case name of the custom spreadsheet
function (example: com xm ni nd. xm edi t app. spr eadsheet . Functi onLi brary. _char).

More on thisin next section.

runtime
Reserved to XMLmind. Do not use.

intrinsic
Reserved to XMLmind. Do not use.

3. Custom spreadsheet functions written in the Java™
programming language

Custom spreadsheet functionswritten in the Java™ programming language are implemented using static methods
having this signature:

i mport com xm m nd. xm edi t . doc. XNode;

import com xm mi nd. xm edi t. xpat h. Vari ant ;

i mport com xm m nd. xm edi t . xpat h. Vari ant Expr ;

i mport com xm mi nd. xm edi t . xpat h. Eval Excepti on;
i mport com xm m nd. xm edi t . xpat h. Expr Cont ext ;

public static Variant nmethod_name(Vari ant Expr[] args, XNode node,
Expr Cont ext context) throws Eval Excepti on;

Thereisnot much to say about the above static methods. You'll need to read the chapter describing X Path program-
mi ngl in Chapter 5, Using XPath in XMLmind XML Editor - Developer's Guide in order to be able to write such
functions.

You'l find atemplate for spreadsheet functionsin XXE_i nst al | _di r/ doc/ dev/ t enpl at es/ Funct i onLi br ar yTem
pl at e. j ava. You'll find a sample static method in XXE_i nst al | _di r/ doc/ dev/ sanpl es/ MySpr eadsheet Func-
tions.java. (Download developer's documentation and samples from www.xmlmind.com/xmleditor/down-
load.shtml.)

Example:

public final class MySpreadsheet Functions {
public static Variant capitalize(VariantExpr[] args, XNode node,
Expr Cont ext cont ext)
throws Eval Exception {
if (args.length != 1)
t hrow new Eval Excepti on("bad nunber of argunents");

String string = args[O0].eval (node, context).convertToString();

!Remember that the spreadsheet language used by XMLmind XML Editor is basically an easy-to-learn syntax for X Path expressions.
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int length = string.length();
String transforned;

if (length == 0)
transfornmed = string;
else if (length == 1)
transformed = string.toUpperCase();
el se
transformed = (Character.toUpperCase(string.charAt(0)) +
string.substring(l));

return new StringVariant (transforned);

}

This spreadsheet function needs to be declared in nyspr eadsheet f uncti ons. xn asfollows:

[ myspreadsheetfunctions.xml : Spreadsheet Functions : Spreadsheet Functions B

[ Name: h’actorial

= Name: capitalize
Parameters: string

Category: Text

Description: [Returns its string argument with first letter converted to upper case,

Method: MySpreadsheetFunctions.capitalize

The code of the capitalize spreadsheet functionisfound in XXE_i nstal | _di r/ doc/ spr eadsheet / cust om f unc-
tions/ nyspreadsheet functi ons. j ar. Copy this jar file to one of the directories scanned by XXE at startup-
time.

For example, add this to XXE_user _pr ef er ences_di r/ addon/ cust oni ze. xxe, after copying both nyspr ead-
sheet functions.jar and nmyspreadsheet functi ons. xnl t0 XXE_user _preferences_di r/ addon/ .

<spr eadsheet Functi ons | ocati on="nyspr eadsheetfuncti ons. xm " />
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