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Preface

PHPIot isaPHP classfor on-the-fly graphs generation. It was started by Afan Ottenheimer in 2000 as an Open Source
project, and is devel oped on SourceForge [ http://sourceforge.net]. It isdistri buted® under the terms of the GNU L esser
General Public License [http://www.opensource.org/licenses/Igpl-2.1.php] version 2.1.

Here are some of the featuresin PHP o:

» Creates many graph types, including line plots, point plots, bar charts, and pie charts, also data/error graphs.
» Draws 3-D shading of pie charts and bar graphs.

» Customizable line color, width, solid or dashed patterns.

» Flexible labels, tick marks, axes, titles, legend, grid lines.

» TrueType fonts are supported, but not required.

» Uselinear or logarithmic axes.

* Image output uses the GD Library, with supported formats including PNG, GIF, and JPEG.

PHPIot's home pageis at http://phplot.sourceforge.net [http://phplot.sourceforge.net/], and project development takes
place at _http://sourceforge.net/projects/phplot/ [http://sourceforge.net/proj ects/phplot/].

Lversions prior to PHPIot-5.0.7 were distributed under the GPL and PHP licenses.
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Part |. PHPlot Programming

Thisfirst part of the PHPlot Reference Manual includesinstructions on installing and using PHPIot.
Thereis achapter to help get you started, and a chapter of examples.
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Chapter 1. PHPIot Installation

This chapter explains how to install PHPIot.

1.1. Prerequisites

Before you can use PHPlot, you need a recent version of PHP with the GD extension. PHPIot-5.8.0 and later require
at least PHP-5.3. (See the README and NEWS files included with the PHPIot distribution for requirements of other
versions.) In general, you should always use the latest available stable version of PHP5.

If you want to display PHPlot charts on aweb site, you need a PHP-enabled web server. Y ou can also use PHPIot with
the PHP CLI (command line interface) without a web server.

Y ou need the GD extension to PHP, either built in to PHP or loaded asamodule. The GD extension to PHPisincluded
with PHP source releases, and is also included in the binary Windows releases (as a loadable module). The PHP GD
extension uses the GD library (libgd). A version of the GD library is included with PHP releases, and use of this
version is recommended, but you can also use the PHP GD extension with a separate GD library (for example, one
included with your operating system).

If you aren't sure what extensions you have in PHP, create this PHP script called phpi nf 0. php somewhere in your
web server's document tree:

<?php phpinfo();

Access this page with your browser to view your PHP configuration. Look for the section labeled 'gd'. If you have
no 'gd' section in the PHP Info output, you don't have the required 'gd' extension. (The extension is either missing,
or the module was not loaded.) Consult the PHP documentation to find out how to get it loaded. Here's what the GD
section of the PHP Info listing might ook like:

ad
GD Support enabled
GD Version bundled (2.0.34 compatible)
FreeType Support enabled
FreeType Linkage with freetype
FreeType Version 2.4.10
GIF Read Support enabled
GIF Create Support enabled
JPEG Support enabled
libJPEG Version 2]
PNG Support enabled
libPNG Version 1.4.12
WBMP Support enabled
XBM Support enabled

Thetext in the 'gd' section of the PHP Info output will tell you what version of GD you have (you need 2.0 or higher),
and what output formats it supports. Check the table for PNG Support, since PNG is the default output format for
PHPIlot. If you want to create GIF or JPEG (JPG) format images, check the table to see if they are available. If the
image formats you want are not available, you will have to rebuild PHP (or rebuild the GD extension).
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Another thing to look for inthe 'gd' section of the PHP Info output is FreeType Support. If you haveit enabled, you can
use TrueTypefontsin PHPIot. If your GD does not have FreeType support enabled, you can still make decent-looking
plots with PHPIot, using the built-in GD fonts. Note that even if you have FreeType Support enabled, you need some
actual TrueTypefont filesin order to use TrueTypefontswith PHPlot. PHPIot does not include any TrueTypefont files.

While you have the PHP Info report up, look in the Configuration section for PHP Core, at the top of the report, and
make a note of the i ncl ude_pat h setting. If you have a local include directory in this path, you can use it for
installing PHPIot, as described below.

Note

Don't leavethe phpi nf 0. php filein your web server document tree, as there may be security implications
in the information it tells people about your web server.

Once you have aweb server with PHP and the GD extension, you are ready to install PHPIot.

1.2. Installing

Unpack the PHPIot distribution into a convenient directory. PHPIot releases are available both as ZIP files, and as
gzip-compressed TAR files. Use whichever format is more convenient for you. In the example below, the TAR format
is unpacked.

$ tar -xvzf phplot-6.*.tar.gz
$ cd phplot-6.*

(Use the appropriate file and directory (folder) name.) Check the distribution for README and/or INSTALL files
which may contain newer instructions.

Installation of PHPIot simply involves copying the script files somewhere your PHP application scriptswill be able to

find them. The scriptsare: phpl ot . php, the main script file, and r gb. i nc. php, an optional script file containing
alarge color map. Make sure the protections on these files allow the web server to read them. For example:

$ chnod 644 *.php

Then, simply copy thefilesinto adirectory where PHP scriptswill be ableto includethem. Theideal placeisadirectory
outside your web server document area, and on your PHP include path (that you noted above in the PHP Info report).
Y ou can add to the include path in the PHP configuration file; consult the PHP manual for details. For example, if /

usr/ 1 ocal / shar e/ php ison your PHP include path, you can install PHPIot with:

$ cp phplot.php rgb.inc.php /usr/local/share/php

Note

On Windows systems, you can simply download the rel ease ZIPfile, expand it using Windows Explorer, and
copy the needed script file(s) out of the contained phpl ot - * folder into place.

1.3. Next Step

Y ou can test PHP ot with any of the examplesin Chapter 5, PHPIot Examples, or by entering this minimal script into
afile called (for example) pl ot t est . php.

<?php
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require ' phplot. php';

$data = array(array('', 10), array('', 1));
$pl ot = new PHPI ot () ;

$pl ot - >Set Dat aVal ues( $dat a) ;
$plot->SetTitle(' First Test Plot');

$pl ot - >Dr awG aph() ;

Accessthis script through your browser, and you should see avery simple plot. Note: Since PHPIot returnsimage data,
not text, you will generally not see error messages in the output. If a script using PHPIot has a syntax error, or calls
an undefined function, you will get a blank page returned, and you will probably have to check the web server error
log for the reason. Y ou might find that debugging your PHPlot applications is easier using the PHP CLI (command
lineinterface), as described at the start of Chapter 5, PHPIlot Examples.

If you are installing PHPIot for use by some web application (rather than to develop your own applications), proceed
with that application's setup instructions. If you want to develop your own applications using PHPlot, you can start by
looking at some of the examplesin Chapter 5, PHPlot Examples, or go right to the introductory material in Chapter 2,
Getting Sarted with PHPIot. Experienced programmers may want to skip right to Chapter 3, PHPIlot Conceptsto learn
about PHPIot concepts and features in depth.
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Chapter 2. Getting Started with PHPIot

This chapter will help you get started with PHPl ot.

The material in this chapter was originally from the PHPlot Quick Start and Examples document,
by Afan Ottenheimer and Miguel de Benito, distributed with PHPIot. It has undergone much editing
and any mistakes are not their fault.

2.1. Introduction

Many web sites need to create real-time or dynamic charts and graphs from live data sets. Many users have found PHP
agreat way for this dynamic creation of images using the GD library. The advantage of using the server to create an
image (that is, using a server-side scripting language rather than a client-side language such as Java) is that one does
not have to worry about browser compatibility or client operating system compatibility issues.

PHPIot is a specialized graphics library which provides a means for your PHP-enabled web server to create and
manipulate graphs as objects and display the completed graph as an image. PHPIot uses the GD library to create
elementary shapes such as lines, rectangles, and text, but hides the details of GD from the application programmer.

Data sets are passed to PHPlot using PHP arrays, in a convenient format for database-driven sites.
First, lets discuss how PHPIot works in general with some terminology. (More complete definitions can be found

in Section 3.1, “Definitions’.) A PHPIot image can consist of several graphs (but usually has only one), each graph
consisting of several elements (like lines, axes, and labels).

To use PHPIot, you create a PHP object from the PHPIot class, for example:
$pl ot = new PHPI ot ;

Then you set the properties of the object, by using aseries of function calls (actually methods of the class). These define
the characteristics of the image, the graph or graphs, and their elements. This includes setting the array containing
the data to be plotted, defining titles if you want them, and many optional elements and style settings. Y ou can think
of thisas "drawing" elements into the image, but in fact PHPlot just notes your intentions and doesn't do much until
you are finished.

When you are done describing a graph, you instruct PHPIot to "draw" the graph into the image. When you are done
with all graphs in an image, you need to instruct PHPIot to "print" (output) the image. Since most images contain
only one graph, PHPIot simplifies this process by default. Unless instructed otherwise, PHPlot will "print" the image
(output it to the browser) as soon as you tell it to "draw" (render) the first graph.

Usually, PHPlot will "print" the image directly to the user's browser. The result will be a complete HTTP response
with headers, so your PHP script must not produce any other output (except for optional headers). The user will be
see the image either as a result of accessing your script directly with aURL, likeht t p: / / www. exanpl e. com
gr aphs/ nypl ot . php, or you can embed the image in aweb page using an image tag, like this:

<I MG SRC="htt p: //ww. exanpl e. coni gr aphs/ nmypl ot . php" >

Instead of sending the image to the browser, your application can instead choose to write the PHPIot image to afile
on the server. This could be useful if you want to implement server-side caching of image files. (PHPIot itself does
not currently provide caching.)
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Before continuing, we need to mention coordinates. PHPlot uses two coordinate spaces: one for the image, and one
for the data you are plotting. World Coordinates are the X,Y coordinates of your data, relative to the axis origin, in
the units of the data sets. Y our data array uses world coordinates, as do tick mark labelson the X and Y axis. Device
Coordinates measure pixels in the image according the the GD convention, with the origin in the upper left corner of
the image. These are also called Pixel Coordinates. PHPlot tries to place elements on your graph appropriately, but if
you need to override its choices you will use device coordinates to position the el ements.

Therest of this chapter explains how to write a PHP script which creates a plot using PHPlot. Information on PHP can
be found at www.php.net [http://www.php.net/]. Information about the GD library which PHP uses to create images

can be found at libgd.org [http://libgd.org/]. More information about PHPIot can be found at phplot.sourceforge.net
[http://phplot.sourceforge.net/].

2.2. Creating the Object

Y ou create a PHPlot object by first including the code to be used, and then defining the variable:

<?php
requi re_once 'phplot.php'; // here we include the PHPI ot code
$pl ot = new PHPI ot ; /1 here we define the vari abl e

/'l Rest of code goes bel ow

The above code assigns the PHPIot object to the variable $pl ot .

2.3. A Simple Graph

We will start with asimple line graph.

<?php
//1nclude the code
requi re_once ' phplot. php';

/I Def i ne the object
$pl ot = new PHPI ot () ;

/| Define some data
$exanpl e_data = array(

array('a', 3),
array('b',5),
array('c',7),
array('d',8),
array('e', 2),
array('f',6),
array('g',7)

);
$pl ot - >Set Dat aVal ues( $exanpl e_dat a) ;

[/ Turn off X axis ticks and | abel s because they get in the way:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none' ) ;

/] Draw it
$pl ot - >Dr awG aph() ;
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And that's it! What we get is the following graph:

a b c o 2 ¥ k]

That's agreat start, but now we would like to specify the width and height of the image, and add somettitles.

2.4. Different Size Images and Titles

Let's say we want our plot to be bigger, 800 pixels wide and 600 pixels high. So instead of having the line
$pl ot = new PHPI ot ;

Wereplaceit with

$pl ot = new PHPI ot (800, 600) ;

and you have specified the size in pixels of the image to be created.
A couple of thingsto note:

e Thedefault is not to use TrueType fonts.

* Since there was only one graph on the image, we didn't have to use Printimage. DrawGraph took care of it for us.

» We did not specify the data type. If you do not specify the data type, PHPlot assumest ext - dat a.

* Wedid not specify thefile type (GIF, PNG, JPEG, ...). PHPlot 5.0 (and newer) makes PNG images by default.

e Thedataispassed in as an array of arrays. This may seem awkward now, but as we add functionality this will be

beneficial.

OK, now we're ready to add some customization to the plot. Let's change the size, thetitle and the X/Y axislabels. All
we need to do is use additional methods of the $pl ot object before printing the image. Here is the complete result:

<?php
//1nclude the code
requi re_once ' phplot. php';
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/lcreate a PHPl ot object with 800x600 pixel inmage
$pl ot = new PHPI ot (800, 600) ;

/| Define some data
$exanpl e_data = array(
array('a', 3),
array('b',5),
array('c',7),
array('d', 8),
array('e',2),
array('f',6),
array('qg',7)

hE
$pl ot - >Set Dat aVal ues( $exanpl e_dat a) ;

//Set titles

$plot->SetTitle("A Sinple Plot\nvade with PHPl ot");
$pl ot ->Set XTitle(' X Data');

$plot->Set YTitle('Y Data');

/[l Turn of f X axis ticks and | abel s because they get in the way:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

[/ Draw it
$pl ot - >Dr awG aph() ;
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And that's it! What we get is the following graph:

A Simple FPlot
Made with PHPlot

Y Data

X Data

Note that the newline character "\n" separates multiple linesin titles, and you must use double quotes around the title
string for PHP to recognize the newline.

2.5. Multiple Lines Per Graph

Let'ssay wewant to plot not just one dataset, but several Y valuesfor each X position. With PHPIot, it iseasy to specify
themultipledatalinesby just passingin all theY valuesfor agiven X valueat once. Soinstead of ar r ay (' | abel ',
y),wespecify array(' | abel ', vyi1, y2, y3, ...).Thisisvery convenient when working with rows of
data from databases.

Now our datawill have three Y values for each position on the X axis.

<?php
//1nclude the code
requi re_once ' phplot. php';

/I Defi ne the object
$pl ot = new PHPI ot (800, 600) ;

/1Set titles
$plot->SetTitle("A 3-Line Plot\nMade with PHPI ot");
$pl ot ->Set XTitle(' X Data');
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$plot->Set YTitle('Y Data');

/| Define some data

$exanpl e_data = array(
array('a', 3,4, 2),
array('b',5,'",1), [// here we have a missing data point, that's ok
array('c',7,2,6),
array('d',8,1,4
array('e',2,4,6
array('f',6,4,5
array('g9',7,2,3

hE

$pl ot - >Set Dat aVal ues( $exanpl e_dat a) ;

/I Turn of f X axis ticks and | abel s because they get in the way:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

[/ Draw it
$pl ot - >Dr awG aph() ;

Which gives us:

A 3-Line Plot
Made with PHPlot

¥ Data

a b < d M £ F
A Data

Notice that each set of Y data gets adifferent color. Also the missing data point (label 'b' on the green line) is skipped.
This behavior can be adjusted with SetDrawBrokenL ines.
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Thisgivesyou the basics of how to createagraphin PHPIot. A nice start, but now we'd like to add some customization,
namely different fonts, margins and types of graphs.

2.6. Customization

PHPIlot can draw these types of plots:

» Bars (with optiona shadows) and Stacked Bars, both vertical and horizontal
* Lines

 Points (alot of point shapes are available)

* Linepoints (as you might expect, both points and lines)

» Areaand Stacked Area

» Pie (2D or 3D look)

 Thinbarline (sometimes also called impulse), both vertical and horizontal
* Lines, Points, and Linepoints with Error bars

* Squared (steps)

* Bubbles

» Open/High/Low/Close (shows price changes for a stock, for example)

» Boxes (5-number statistical summary)

Y ou specify which type of plot you want with the SetPlotType function.

There are many ways we can change the look and feel of the graph. Almost every parameter of the graph, including
ticks, grids, and data labels, can be adjusted using PHPIot functions. A categorized list of these functions can be found
in Chapter 6, PHPIot Functions By Category. Each of thefunctionsisdescribed in detail in PHPlot Function Reference.

2.7. What's Next?

If you want to see more pictures and sample code, take alook at the examplesin Chapter 5, PHPIot Examples.

Otherwise, you can continue with Chapter 3, PHPIot Concepts where PHPIot concepts are described in more detail.
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Chapter 3. PHPlot Concepts

This chapter explains the operation and use of PHPIot. For advanced topics, see Chapter 4, PHPIot
Advanced Topics.

3.1. Definitions

This section contains definitions of terms used throughout the PHPIot Reference Manual.

Alphavalue
A component in acolor system which represents the amount of transparency, or opacity. At one extreme, an alpha
value indicates an opaque object which covers or hides whatever was drawn before it. At the other extreme, it
indicates a completely transparent object which has no affect on whatever was drawn before it.

Data Set
A set of data points which represent some function, trend, samples, etc.

Device Coordinates
The coordinate space used by GD to create images. The origin is at the upper left corner, X increasesto the right,
Y increases down, and the units are pixels. Also known as Pixel Coordinates or GD Coordinates.

Element
A component of agraph, such asalabel, tick mark, axis, or plot.

GD
A programming library used to create and manipulate images. GD can be found at the GD Graphics Library home
page [http://libgd.org/], but isalso included with PHP releases. Y ou can think of GD as a software implementation
of avideo card. GD isaso available viaa PHP extension, and that is what PHPlot uses to create images.

Graph
A complete, labeled, graphical representation of some data sets. In PHPlot, a graph contains a single plot and
other elements such as axes, tick marks, and labels.

Horizontal Plot
A plot in which the Y (vertical) axis represents the independent variable, and the X (horizontal) axis represents
the dependent variable values. In ahorizontal bar chart, for example, the bars extend to the right fromthe Y axis.
A horizontal plot might represent X = F(Y), for example. (Note: This usage is specific to PHPIot. An alternate
approach, not used by PHPlot, isto swap the X and Y axis orientation to make horizontal plots.)

Image
A graphical image, represented asdata. For example, aPNG fileisanimagein PNG format whichisstoredin afile.
PHPIot createsimages using the GD library. A PHPlot image contains one or more graphs (but usually only one).

Palette Image
A color image file, or image in memory, in which each pixel value is an index into a color map which contains
the actual color. Typically, the pixel value is 8 bits, limiting this type of image to 256 distinct colors. See also

Truecolor Image.

Plot
The graphical representation of one or more data sets. In PHPIot, each graph contains asingle plot, but aplot can
contain representation of multiple data sets (for example, you can have 3 line charts on a plot).

12
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Less formally, the term 'plot’ is often used for the overall output of PHPlot: an image with a complete graphical
representation of data, with labels, legend, title, etc.

Relative Coordinates
A coordinate space in which the X and Y coordinates represent a fraction of the size of an object. The point (0,0)
is defined as the upper left corner of the object, and (1,1) is the lower right corner. (Relative coordinate values
are not restricted to the range 0 to 1, however.) So a point specification in relative coordinates to an object is
independent of the size of the object. This coordinate system is used by Setl egendPosition.

Truecolor Image
A color image file, or image in memory, in which each pixel value has a complete representation of the color of
that pixel. The pixels may use 24 bits, with 8 bits each for red, blue, and green color components, or 32 bits with
an additional alpha component. See also Palette Image.

Vertica Plot
A plot in which the X axis represents the independent variable, and the Y axis represents the dependent variable
values. Thisisthe usual orientation for plots, and might represent Y = F(X). Compare with horizontal plot.

World Coordinates
The coordinate space of the plotted data. Thisisthereal world coordinate space, in the units of whatever the plotted
data measures. The origin of the world coordinate space is the 0,0 point on the X and Y axes. The X coordinate
increases to the right, and the Y coordinate increases upwards. Note that the Y direction of world coordinatesis

oppositethat of device coordinates. (World coordinates are only defined for plotsin an orthogonal X/Y coordinate
space, so there are no world coordinates for pie charts.)

3.2. Programming Overview

This section contains an overview of how to use PHPIot.

3.2.1. How It Works

To create aplot with PHPlot, your PHP script will generally do the following:
1. Include the phpl ot . php sourceusingr equi r e_once.
2. Create an object which is an instance of the PHPI ot class.

3. Use PHPIot functions (methods of the class object) to select the plot type, present the data array, and optionally
change settings which control the appearance of the plot.

4. Output the plot, typically to the user's browser but possibly to afile instead.

The order of operations you use between creating a PHPlot object and output of the plot does not matter. The PHPIot
classsetsinternal class variables asyou configure the plot, but doesn't do anything with the values until you are ready.
For example, setting afont for the plot title, then setting the title text, is the same as setting the title text first, then the
font. In both cases, the title will be drawn using the font you selected.

Note

It is important to remember that if you are writing a PHP script that uses PHPIot to create an image for a
web page, that PHP script must output only the image data. If you want your plot image to appear on aweb
page with text and other images, you need at |east two scripts. Y our main script returnsan HTML page which
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includesan IMG (Image) tag for the plot. The IMG tag has a SRC attribute which references the second script,
and it is this second script which creates the PHPIot image. An example of this can be found in Section 5.23

“Example - Complete Web Form with Plot”. You will most likely need a way to communicate parameters
from your main script to your image script. Two good ways to do this are using URL parameters, and with
PHP session variables.

An aternative to using two scripts - one generating HTML, and one using PHPIot to create the plot image- is
available starting with PHPlot-5.5.0. Y ou can write a single script which generates HTML and also embeds
the PHP ot-generated plot image. See Section 5.39, “ Example - Embedding Image with Encodel mage”.

3.2.2. Annotated Example

Here is asimple, annotated example of a script which produces an image. More examples can be found in Chapter 5,
PHPIot Examples.

requi re_once 'phplot. php';

This bringsin the PHPIot source into your script. For thisto work, PHP needsto be able to find the PHPIot sourcefile.
A good way to arrange thisis to install PHPIot into a directory outside your web server's document root and on the
PHP Include Path. Other waysareto include afull pathto phpl ot . php whenincludingit, or to copy phpl ot . php
into the same directory as your script.

$pl ot = new PHPI ot () ;

Here we create a new PHPIot object and call it pl ot . Everything else we do with the plot will be through the $plot
object.

$pl ot - >Set Pl ot Type(' i nes');
$pl ot - >Set Dat aType(' text-data');

Here we select the plot type 'lines, for aline plot (see Section 3.4, “PHPlot Plot Types”), and indicate our datawill be
represented in the 'text-data format (see Section 3.3, “PHPlot Data Types”).

$pl ot - >Set Dat aVal ues( $dat a) ;

The data array $data is where we store the values to be plotted. We haven't shown where the data came from, but in
atypical application it might be from a database query. How the data array is constructed is described in Section 3.3
“PHPlot Data Types’.

$pl ot - >Set XDat aLabel Pos(' none') ;
$pl ot - >Set Li neW dt hs(3) ;
$pl ot - >Set Dr awXG i d( Tr ue) ;

These three functions illustrate how to change the appearance of the plot.
$pl ot - >Dr awG aph() ;

Thisfinal function call outputs the plot. More accurately, this function creates the plot using all the data and settings
which were established by previous functions, and then outputs the plot. Thisis a crucial point when using PHPlot;
Until you call DrawGraph, PHPlot issimply recording all the settings resulting from the functions you call, and saving
acopy of your data array. Nothing really happens until you complete the plot with DrawGraph.

14



PHPlot Concepts

3.3. PHPIlot Data Types

This section describes how data need to be organized for use with PHP ot.

3.3.1. Available Data Types

The data valuesto be plotted are presented to PHPlot with SetDataValues. In all cases, the data values are stored in a
PHP array. This data array contains elements, themselves also arrays, which are called records. Each record contains
labels and/or data values. The 'datatype’ of the data array determines how PHPlot will interpret the records in the data
array. To set the data type, use SetDataType.

Not all plot typeswork with all datatypes. In some cases, the data type doesn't make sensefor that plot type, or perhaps
it just isn't implemented. See Section 3.4, “PHPIot Plot Types” for alist of available plot types and which data types
are availablefor each. Section 3.4.16, “Plot Types and Data Types’ contains a summary table of supported plot type/
data type combinations.

The following data types are available in PHPlot:

text-data
Thisis the smplest data type, used for vertical plots where the X values are implied, rather than specified, and
thereare one or more Y valuesfor each X. When using this datatype, each record (row) in the dataarray contains
alabel (which can be empty), followed by oneor moreY values:array(' | abel ', y1, y2, ...).PHPlot
assigns X=0.5 to the first data record, X=1.5 to the second data record, and so on.

data-data
Thisdatatypeissimilar tot ext - dat a except that the values of the independent variable X are supplied in the
dataarray rather than being implied. Thisisused for vertical plots. When using thisdatatype, each record (row) in
the data array containsalabel (which can be empty), an X value, then oneor moreY values: array(' | abel ',

X, yl, y2, ...).

data-data-error
Thisdatatypeis used to make error plots - a plot showing values and error ranges at each point. Thisisfor vertical
plots. When using this data type, each record (row) in the data array contains alabel (which can be empty), an X
value, then sets of 3 valuesfor each Y point: the'Y value, error in the positive direction, and error in the negative
direction:array('label', x, yl, el+, el-, y2, e2+, e2-, ...).

Note that both errors (e+ and e-) are given as positive numbers. They represent the absolute value of the error in
the positive and negative directions respectively. These must be greater than or equal to zero.

text-data-single
This data type is only used for pie charts, where the size of each pie segment is represented by a single row and
value. (There are other data types that work with pie charts too.) When using this data type, each record (row) in
the data array contains alabel (which can be empty), and asinglevaue: array(' | abel ', val ue).

text-data-yx
Thisdatatypeis used for horizontal plotswherethe Y values areimplied, rather than specified, and there are one
or more X values for each Y. (For horizonta plots, Y is the independent variable.) When using this data type,
each record (row) in the data array contains a label (which can be empty), followed by one or more X values:
array('label', x1, x2, ...).PHPlotassignsY=0.5tothefirst datarecord, Y=1.5to the second data
record, and so on. Thisisthe horizontal plot variation of t ext - dat a.

data-data-yx
This data type is used for horizontal plots where the Y values are supplied in the data array rather than being
implied. (For horizontal plots, Y isthe independent variable.) When using this data type, each record (row) in the
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dataarray containsalabel (which can be empty), aY value, then oneor more X values: array(' | abel ', v,
x1l, x2, ...).Thisisthehorizonta plot variation of dat a- dat a.

data-data-yx-error
Thisdatatypeis used to make horizontal error plots - aplot showing values and error ranges at each point. When
using this data type, each record (row) in the data array contains a label (which can be empty), aY value, then
sets of 3 values for each X point: the X value, error in the positive direction, and error in the negative direction:
array('label', vy, x1, el+, el-, x2, e2+, e2-, ...).

Note that both errors (e+ and e-) are given as positive numbers. They represent the absolute value of the error in
the positive and negative directions respectively. These must be greater than or equal to zero.

Note that you can also usethe aliasdat a- dat a- er r or - yx for horizontal error plots.

data-data-xyz
This data type is used for plots which have a 3D component. When using this data type, each record (row) in
the data array contains a label (which can be empty), an X value, then one or more pairs of Y and Z values:
array('label', x, y1, z1, y2, z2, ...).Asngledatasetinanarray usingthisdatatype contains
(x, Y, 2) triplets. Multiple data sets can also be represented, with each row in the array containing an X value and
the corresponding Y and Z values.

3.3.2. Building Data Arrays
In most of the examplesin this manual, the data array is built from constant values in PHP code. For example:

$data = array(

array('', 0, 0, 0, 0),
array('', 1, 1, 1, -10),
array('', 2, 8, 4, -20),
array('', 3, 27, 9, -30),
array('', 4, 64, 16, -40),
array('', 5, 125, 25, -50),

)

This data array contains 6 records, each with an empty label, an X value (assuming the data type is 'data-data), and
then 3'Y values representing 3 data sets to plot.

Inarea application, of course, the data values will most likely come from a calculation, perhaps using values from a
database. This section provides afew sample code fragments which construct data arrays. We use the PHP ability to
append anew valuetotheend of anarray using $array[] = .. ..

This code fragment creates adata array of type 'text-data’ with three datasetsfor Y=X+1, Y=X*X/2, and Y =X*X*X/3.

$data = array();
for ($x = 0; $x <= 5; $x++) $data[] = array('', Sx+1, $x*$x/2, $x*$x*$x/3);

This code fragment creates a data array of type ‘data-data with about 100 points from the equation X * Y = 10.

$data = array();
for ($x = 1.0; $x <= 10.0; $x += 0.1) $data[] = array('', $x, 10.0/$x);

The next code fragments use database queries to build data arrays for PHPIot. In many cases, you can create a query
such that the returned columns correspond to the format of a PHPlot data array record. The first query result column
should bethe datalabel, the second (for datatype 'data-data’ only) should bethe X value, and subsequent column results
should be one or more Y values (depending on the number of datasets you are plotting). (Pie charts work differently
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- see Section 3.4.10, “Plot Type: pie (Pie Chart)”.) You aren't limited to smple table lookups - you can use the full
power of the SQL language to combine tables and perform cal cul ations on the data. Be sure to use ORDER BY inyour
SQL query to order the results, or you will not get predictable plots.

Database access methods differ. This code is for PostgreSQL; for MySQL there are similar functions like
nysql _fetch_row().

$r = pg_query($db, ' SELECT ...');

if (!1$r) exit();

$data = array();

$n_rows pg_num rows($r) ;

for ($i 0; $i < $n_rows; $i++) $data[] = pg_fetch_row $r, $i);

$pl ot - >Set Dat aVal ues( $dat a) ;

This works because pg_f et ch_r ow assigns the result columns from the query to sequentially numbered elements
inthe array.

Using data arrays from database query results also works if the result columns are in an array which is indexed by
the field name, because PHPlot converts the data array to use numeric indexes. So with PostgreSQL you can use
pg _fetch_assoc().Youcanasousepg fetch_array(),butonlyifyouspecify thetypeasPGSQL_ASSOC
or PGSQL__NUM The default type PGSQL_ BOTH will not work, because the result array will contain the data values
duplicated under both number and field-name indexes, and PHPIot will see both copies of the data.

Going even further, with a properly designed query you can usepg_f et ch_al I () to fetch the entire query result
and assign it to a data array with one statement.

$r = pg_query($db, 'SELECT ...");
if ('$r) exit();
$data = pg_fetch_all ($r);

$pl ot - >Set Dat aVal ues( $dat a) ;

This usesfield-name indexesin the array representing each row, but as noted above PHPlot will convert the data array
to use numeric indexes.

3.3.3. Duplicate and Out-of-order Points

With data types 'data-data’ and 'data-data-error’, the independent variable X is explicitly given for each data point.
With data types 'data-data-yx' and 'data-data-yx-error’, the independent variable Y is explicitly given for each data
point. With datatype 'data-data-xyz', the independent variables X and Y are explicitly given for each data point. With
each of these data types, it is possible to create a data array with duplicate values for the independent variable(s), or
points which are out of order. For example, with data type 'data-datd, this array has 2 points at X=4, and the 4th row
(X=2) isout of order:

/| Data type data-data wi th out-of-order points

$data = array( [l X Y
array('', 1, 10),
array('', 3, 30),
array('', 4, 40),
array('', 2, 20),
array('', 4, 50),

DK

PHPIot will plot the data points as specified in the array, in row order. Depending on the plot type, this may or may
not make sense.
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With a points plot (which puts a marker at each data point), the data array can legitimately contain duplicate or out-
of-order independent variable values (usually X) as shown above. A bubbles plot using the 'data-data-xyz' data type
can also contain duplicate or out-of-order points by specifying X and Y values in any order. (However, two bubbles
with the same X and Y will overlap, and one might be covered and invisible.)

With plot types ohlc, candlesticks, candlesticks2, and thinbarline, out-of-order pointsare OK but duplicate independent
variable values usually will not produce useful results.

On the other hand, with alines plot (which draws lines between the pointsin the order defined by the data array rows),
it probably makes no sense to have out-of-order or duplicate independent variable valuesin the data array. The same
istrue for plot types linepoints, area, stackedarea, and squared.

3.3.4. Missing Data in Data Arrays

Most plot types support the concept of missing points. A missing point isrepresented in your data array with an empty
string instead of a'Y value. (Actually, any non-numeric value works.) For example:

$data = array( array('1996', 45.5),
array('1997', 53.8),
array('1998', ''), # No data available for 1998
array('1999', 34.1));

(For horizontal plots, the missing valueis X not Y.)

With thelines, linepoints, and squared plot types, there are two ways to handle missing points. By default, PHP ot will
act asif the missing point does not exist, connecting the points before it and after it. Y ou can use SetDrawBrokenL ines
to leave agap at the missing point instead.

The candlesticks, candlesticks2, and ohlc plot types support missing points. Specify al four Y values at the missing
point as empty strings. (This does not work with PHPIot-5.4.0 and earlier.)

The area, stackedarea, and stackedbars plot types do not support missing points. Non-numeric values are taken as zero
for these plot types.

All other plot types support missing points and simply ignore the point. That is, no bar, point shape, thinbar line, etc.
will be plotted at that position.

With error plots, missing points are represented by an empty string for the dependent variable value. Thisisthe Y
valuefor vertical error plots (datatype data-data-error), and the X valuefor horizontal error plots (data type data-data-
yx-error). There still must be two error value entries in the array for each missing point, although the actual values
of these will beignored.

With data type data-data-xyz, missing points are represented by an empty string for the Y value. There still must be a
Z value entry in the array for each missing Y, athough the Z value isignored.

3.3.5. Data Array Indexes

There are some rules you need to follow when building data arrays, in order for PHPIot to correctly process your data.
The following rules apply to the array indexes, or keys, in your data array.

» Your data array must be indexed using sequential integers starting with zero. Thisis automatically trueif you build
an array with the empty-brackets syntax ($rrydat a[] = ... ),orif youusethearray(...) construct without
specifying keys. Note that this refers only to the data array itself, not the elements of the data array - the records.

» Thedatarecords, which are elements of the data array, are also arrays. These record arrays are processed by PHPl ot
usingthearray_val ues() function. This means the array keys are ignored, and the elements of the record are
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processed in the same order as they were assigned. As with the data array itself, you can use the empty-brackets
syntax, or thearray() language construct, to build recordsin the dataarray. Y ou can also use words (such as database
query result fields) asindexes, as long as the assignments are made in the correct order.

3.3.6. Data Array Validation

PHPIot checks the validity of the data array in 3 stages. SetDataV alues only checks that it really was given an array,
that the array contains zero-based sequential integer keys, and that the values are also arrays.

More extensive checking takes place when the graph is drawn with DrawGraph. At that time, PHPlot checks that the
dataarray is not empty, and that the rows contain a correct number of entries depending on the datatype. A third stage
of checking takes place for specific plot types. For example, OHL C plots require 4 values, and area plots require the
same number of values for each row. (These requirements are documented in Section 3.4, “PHPlot Plot Types’.) If
any of these checks fails, PHPIot produces an error image instead of a plot.

An empty plot will be produced if the data array is valid but contains no numeric Y values (X values for horizontal
plots). The result hastitles, X and Y axis with labels and tick marks (except for pie plots), and other applicable plot
features, but no actual plotted data. Thereis no error or warning from PHPlot when an empty plot is produced.

3.4. PHPIlot Plot Types

This section describes the PHPIot plot types and their individual datatype requirements.

Plot types determine the overall look of the graphical representation of the data values. To select the plot type, use
SetPlotType. The following plot types are available:

Plot Type Description
area Filled areas between lines. Also known as cumulative line plot or component line
plot.
‘ bars Filled bars with optional 3-D look. Multiple datasets are offset.
boxes Box plot, showing a 5-number statistical summary of a data set.

bubbles A scatter-point plot using bubbles (filled circles), with the bubble size
* e proportional to aZ value.
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Plot Type Description
candlesticks |An Open/High/Low/Close (OHLC) financial plot using filled and unfilled
HI] |i|:| + + candlesticks.
candlesticks2 | An Open/High/Low/Close (OHLC) financial plot using filled candlesticks.
E linepoints | Lines between points, with a marker at each point, and optional error bars.
lines Straight lines between data points, with optional error bars.
ohic A basic Open/High/Low/Close (OHL C) financial plot using lines and ticks.
pie Pie chart with or without 3-D affects.
1 points Draws amarker at each data point, with optional error bars.
* 4
+*
ik : 4 4
[ ]
_I_l—l squared Stepped lines
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Plot Type Description

stackedarea | Filled areas between lines, with multiple data sets accumul ated.

stackedbars |Filled bars with optional 3-D look. Multiple data sets are accumulated and the

I I I I sum is graphed.

thinbarline [Vertical lines from the X axisto the value, or horizonta linesfromthe Y axisto

the value. Also known as impulse.
3.4.1. Plot Type: area (Area Plot)

This plot type draws filled areas between lines. This is often called a cumulative line plot or component line plot.
Each data set (set of corresponding Y values from each record in the data array) is plotted in order, with the area
between each line and the next line filled solid. The area between the last line and the X axisis aso filled. The data
must be arranged so the values are (generally) decreasing within each row, because later drawn filled areas will cover
previously drawn areas.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

A minimum of 2 rows (X values and corresponding Y value(s)) is required for this plot type. If there are fewer than
2 rows, an empty plot will be produced.

This plot type uses the absolute value of each supplied Y, because negative values do not make sense here. Missing
values are taken as zero. All records in the data array must have the same number of Y values.

The areas are filled with colors as set with SetDataColors.

An example of this plot type can be seen in Section 5.3, “Example - AreaPlot”.

3.4.2. Plot Type: bars (Bar Graph)

This plot type draws a bar chart, with filled rectangles. Both vertical and horizontal bar charts are available. The bars
are centered on the X values (for vertical charts), or onthe Y values (for horizontal charts). The rectangles can have
a 3-D look, or be flat with a border. Multiple data-set plots work, with each one producing a set of bars offset from
the previous set.

For vertical bars, use data type text-data. The data X values are assumed to be at 0.5+N for N=0,1,2... For horizontal
bars, use datatype text-data-yx. ThedataY values are assumed to be at 0.5+N for N=0,1,2... No other datatype works
with bar graphs.

If shading is on with SetShading (default is on with value 5 pixels), then the bars have a 3-D look. If shading is off
(Set Shadi ng( 0)), the bars are flat rectangles with borders. The filled rectangle color is set with SetDataColors.
The border color (if shading is off) can be set with SetDataBorderColors.
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An empty string (or any non-numeric value) for the dependent variable (Y for vertical plots, X for horizontal plots)
indicates amissing point. No bar will be drawn at missing point positions.

See also Section 4.7.1, “Tuning Bar Charts’.

Examples of this plot type can be seen in Section 5.4, “Example - Bar Chart”, Section 5.5, “Example - Unshaded
Bar Chart”, Section 5.6, “Example - Bar Chart, Label Options’, Section 5.19, “Example - Bar Chart with Data Value
Labels’, and Section 5.27, “Example - Horizontal Bar Chart”.

Horizontal bar plots were added in PHPlot-5.1.2.

3.4.3. Plot Type: boxes (Box Plot)

A box plot uses groups of 5 or more numbers to plot a statistical summary of a data set. (This is sometimes called a
box and whisker plot.) The first 5Y values in each row are referred to as Ymin, YQ1, Ymid, YQ3, and Ymax. By
convention, these represent:

Value Description

Ymin Minimum value. Sometimes used as 5th or 9th percentile instead.

YQ1 Lower quartile - 25th percentile, meaning 25% of the data points are below this
value, and 75% are above.

Ymid Median - 50th percentile, meaning half the data points are below this value, and
half are above.

YQ3 Upper quartile - 75th percentile, meaning 75% of the data points are below this

value, and 25% are above.

Y max Maximum value. Sometimes used as 95th or 91st percentile instead.

Any additional numbers (beyond 5) in each row represent outliers. These are generally points outside the range of
Ymin and Y max, and are used when Ymin and Y max are for some low and high (respectively) percentile values, such
as 5th and 95th.

At each X value, abox plot has the following features:
» box: A rectangular box is drawn from YQ1 to Y Q3.
* belt: A horizontal line is drawn through the box at the median position Y mid.

 lower whisker: A vertical line is drawn from the bottom center of the box at the Y QL position down to the Ymin
position, and an upside-down 'T" is drawn at Y min.

» upper whisker: A vertical lineis drawn from the top center of the box at the Y Q3 position up to the Y max position,
and a'T" isdrawn at Y max.

* outliers: If there are any additional valuesin the row, amarker point (similar to that drawn in apoints plot) is drawn
at each given Y value.

Note that PHPlot does not force any particular interpretation on the numbers in each row. It draws a box, belt, two
whiskers, and zero or more outliers at each X as described above. PHPIot does however require that the numbers be
in order: Ymin <= YQ1 <= Ymid <= YQ3 <= Ymax Any outlier values should be greater than Y max, or less than
Y min, but PHPlot does not enforce that.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

Thisplot typerequires5or moreY valuesfor each X. Multiple datasets are not supported. A missing point isindicated
by using an empty string (or any non-numeric value) for either Y Q1 or Y Q3 (or both). Nothing at all will be drawn at

22



PHPlot Concepts

that position. If the median value Yminis an empty string or non-numeric, the belt (median line) is not drawn, but the
rest of the box plot features are. If either Ymin or Y max are empty strings or non-numeric, the corresponding whisker
and 'T' end will not bedrawn. Finally, any empty strings or non-numeric valuesin the outlier positions of the dataarray
row areignored. Regardless of missing values, every row inthe dataarray must still have at least 5 entriesfor Y values.

This plot type uses 4 colors from the data colors array, indexes 0 through 3. Y ou can use SetDataColors to change the
colors used in the plot. Color 0 is used for the box, color 1 is used for the belt (median line), color 2 is used for the
outliers, and color 3 is used for the whiskers (including the 'T' at the top and bottom).

SetLineWidths can be used to set line widths. Index 0 will be used to draw the box, index 1 is used to draw the belt
(median line), and index 2 is used to draw the whiskers and 'T' ends.

Thewhiskersin abox plot are drawn using thefirst line style, which defaultsto a solid line. Box plots sometimes use
dashed lines for the whiskers. Use SetLineStyles( ' dashed' ) to have the whiskers drawn as dashed lines. All other
features of abox plot (box, belt, and 'T' ends) use solid lines.

See also Section 4.7.2, “Tuning Box Plots’.

Examples of this plot type can be seen in Section 5.50, “Example - Box Plot with Data Reduction” and Section 5.51,
“Example - Box Plot with Outliers and Styles’.

Box plots were added in PHPIot-6.1.0.

3.4.4. Plot Type: bubbles

This plot type produces a scatter-plot using filled circles, with the diameter of each circle representing a Z value for
the point. The range of Z valuesin the plot is linearly mapped into a range of bubble sizes, with the lowest plotted Z
value producing a bubble with the minimum size, and the largest Z value producing the largest bubble. The smallest
and largest bubble sizes are automatically calculated based on the plot area size, but see also Section 4.7.3, “Tuning
Bubble Plots’. Note: There is no way to display the actual numeric Z values on the plot.

Multiple data sets work, with more than one (Y ,Z) pair for each X. The bubbleswill be drawn using the corresponding
colorsin the data colors array, as set with SetDataColors. With multiple data sets (or even a single data set), you may
find the plot easier to read when using semi-transparent data colors as described in Section 4.3.3, “Using Variable
Transparency (Alpha) in PHPlot”.

This plot type only works with data type data-data-xyz. Each (X,Y,Z) triplet from the data array produces a bubble
on the plot.

An empty string (or any non-numeric value) for Y indicates a missing point and will not be plotted. A corresponding
Z entry must be provided in the data array, but the value isignored.

See also Section 4.7.3, “Tuning Bubble Plots’.

An example of this plot type can be seen in Section 5.40, “ Example - Bubbles Plot”.

Bubble plots were added in PHP ot-5.5.0.

3.4.5. Plot Type: candlesticks (OHLC Candlesticks Plot)

This plot type represents the changing price of afinancial instrument (such as a stock or other security) over time. At
each time point, 4 values are plotted: the opening price, the highest price, the lowest price, and the closing price. The
candlesticks plot type is one of three Open/High/Low/Close (OHLC) plot types available. It shows the opening and
closing prices as the top and bottom of a narrow rectangle (the candlestick), with an upper wick showing the highest
price, and a lower wick showing the lowest price. The candlestick body is drawn solid filled if the closing price is
lower than the opening price, and as an outline (unfilled) if the closing price is higher than the opening price. (For a
variation on this, see candlesticks2.)
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This plot type works with data types text-data and data-data. For 'text-datal, the data X values are assumed to be at
0.5+N for N=0,1,2...

This plot type requires exactly 4 Y values for each X. These represent the Open, High, Low, and Close pricesin that
order. Multiple data sets are not supported. A missing point is indicated by using four empty strings (or any non-
numeric value) for the 4 'Y values. (Missing points were not allowed for this plot type in PHPlot-5.4.0 and earlier.)

This plot type uses 4 colors from the data colors array, index 0 through 3. If the security closed lower than it opened
for that time period, then color 0 is used for the candlestick body, and color 2 is used for the upper and lower wicks. If
the security closed higher or the same as it opened for that time period, then color 1 is used for the candlestick body,
and color 3is used for the upper and lower wicks.

SetLineWidths can be used to set line widths. Index O will be used to draw the candlestick bodies, however this
only applies to outlined candlestick bodies (drawn when the security closes up). The line width is not used for filled
candlestick bodies (drawn when the security closes down). Line width index 1 will be used to draw the wicks.

See aso Section 4.7.4, “Tuning OHLC Charts”.

An example of this plot type can be seen in Section 5.31, “Example - Candlesticks OHL C (Open, High, Low, Close)
Financial Plot”.

This plot type was added in PHPIot-5.3.0.

3.4.6. Plot Type: candlesticks2 (OHLC Filled
Candlesticks Plot)

This plot type represents the changing price of afinancial instrument (such as a stock or other security) over time. The
candlesticks2 plot type is the same as the candlesticks plot type, except the candlestick bodies are always drawn filled,
regardless of whether the security closes up or down.

Color usage is the same as with candlesticks plots, with the first 4 data colors used (index 0 through 3). If the security
closed down, color O isused for the body, and color 2 is used for the wicks. If the security closed up or the same, color
1isused for the body, and color 3 is used for the wicks. Be sure to set data colors 0 and 2 with SetDataColors for this
plot type. Unlike candlesticks, candlesticks2 plots use only color to show the difference between a security closing up
or closing down. The default colorsin these slots (sky blue and orange) are probably not appropriate.

Line width usage is similar to candlesticks plots, except that the candlestick bodies are always filled so line width
index 0 (body outline line width) is never used. Line width index 1 is used for the wicks.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

This plot type requires exactly 4 Y values for each X. These represent the Open, High, Low, and Close prices in that
order. Multiple data sets are not supported. A missing point is indicated by using four empty strings (or any non-
numeric value) for the4'Y values. (Missing points were not allowed for this plot typein PHPIot-5.4.0 and earlier.)

See also Section 4.7.4, “Tuning OHLC Charts”.

An example of this plot type can be seen in Section 5.32, “Example - Filled Candlesticks OHLC (Open, High, Low,
Close) Financial Plot”.

This plot type was added in PHPIot-5.3.0.

3.4.7. Plot Type: linepoints (Lines and Points)

This plot type draws a line graph with amarker at each point, thus combining the 'lines’ and 'points' plot types.
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This plot type works with data types text-data and data-data. For 'text-datal, the data X values are assumed to be at
0.5+N for N=0,1,2... It also works with data-data-error for error plots. These produce the usual vertical plots.

This plot type also works with data types text-data-yx and data-data-yx to produce horizontal plots, and with datatype
data-data-yx-error to produce horizontal error plots. For 'text-data-yx', the data'Y values are assumed to be at 0.5+N
for N=0,1,2... (Horizontal 'linepoints plots were added in PHPlot-6.0.0. Horizontal 'linepoints' error plots were added
in PHPlot-6.1.0.)

An empty string (or any non-numeric value) for the dependent variable (Y for vertica plots, X for horizontal plots)
indicates a missing point. PHPlot can either skip the line segments around missing points, or connect the adjacent
points. See SetDrawBrokenLines for details.

Lineand marker colorsfor each line are set with SetDataColors. Marker stylesfor each lineare set with SetPointShapes.
Marker sizesfor each line are set with SetPointSizes. Line widths for each line are set with SetLineWidths. Line styles
(solid or dashed) for each line are set with SetLineStyles.

You can aso suppress the line, or the markers, for individual data setsin a graph. This alows you combine points-
only, lines-only, and line/paints plots. Refer to SetLineStyles and SetPointShapes for details.

For error plotsonly: Error bar colorsfor each line are set with SetErrorBarColors. Error bar shape (teeor ling) isset with
SetErrorBarShape. If tee-shaped error bars are used, the width of the upper and lower 'tee' is set with SetErrorBarSize.
Error bar line width is set with SetErrorBarLineWidth.

Example of this plot type can be seen in Section 5.7, “Example - Line/Point Plot, Point Shapes’ and Section 5.48,
“Example - Horizontal Linepoints Plot with DataValue Labelsand Lines”.

3.4.8. Plot Type: lines (Lines Graph)

This plot type simply draws a line from each point to the next.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2... It also works with data-data-error for error plots. These produce the usual vertical plots.

This plot type also works with data types text-data-yx and data-data-yx to produce horizontal plots, and with data
type data-data-yx-error to produce horizontal error plots. For ‘text-data-yx', the data Y values are assumed to be at
0.5+N for N=0,1,2... (Horizontal 'lines' plots were added in PHPlot-6.0.0. Horizontal 'lines' error plots were added
in PHPlot-6.1.0.)

An empty string (or any non-numeric value) for the dependent variable (Y for vertica plots, X for horizontal plots)
indicates a missing point. PHPlot can either skip the line segments around missing points, or connect the adjacent
points. See SetDrawBrokenLines for details.

Line colorsfor each line are set with SetDataColors. Line widths for each line are set with SetLineWidths. Line styles
(solid or dashed) for each line are set with SetLineStyles.

For error plotsonly: Error bar colorsfor each line are set with SetErrorBarColors. Error bar shape (teeor ling) isset with
SetErrorBarShape. If tee-shaped error bars are used, the width of the upper and lower 'tee' is set with SetErrorBarSize.
Error bar line width is set with SetErrorBarLineWidth.

Examples of this plot type can be seen in Section 5.1, “Example - Line Plot” and Section 5.2, “Example - Line Plot:
Functions’.

3.4.9. Plot Type: ohlc (Basic OHLC Plot)

This plot type represents the changing price of afinancial instrument (such as a stock or other security) over time. At
each time point, 4 values are plotted: the opening price, the highest price, the lowest price, and the closing price. The
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ohlc plot type is one of three Open/High/Low/Close (OHLC) plot types available. It shows a vertical line connecting
the low and high prices, with small horizontal tick marks showing the opening and closing prices. The opening price
tick mark is on the left of the vertical line, and the closing price tick mark is on the right.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

This plot type requires exactly 4 Y values for each X. These represent the Open, High, Low, and Close prices in that
order. Multiple data sets are not supported. A missing point is indicated by using four empty strings (or any non-
numeric value) for the4'Y values. (Missing points were not allowed for this plot typein PHPIot-5.4.0 and earlier.)

This plot type uses 4 colors from the data colors array. If the security closed lower than it opened for that time period,
then color O is used for the vertical line, and color 2 is used for the open and close tick marks. If the security closed
higher or the same as it opened for that time period, then color 1 is used for the vertical line, and color 3 is used for
the open and close tick marks.

SetLineWidths can be used to set line widths. Index O will be used to draw the vertical lines, and index 1 will be used
to draw the tick marks.

See also Section 4.7.4, “Tuning OHLC Charts”.

An example of thisplot type can be seen in Section 5.30, “ Example - Basic OHL C (Open, High, Low, Close) Financial
Plot”.

This plot type was added in PHPIot-5.3.0.

3.4.10. Plot Type: pie (Pie Chart)

This plot type draws pie charts. The pie chart can have a 3-D look or be drawn flat. By default, the first pie segment
starts at 0 degrees (East, or 3:00 on an analog clock face) and segments go around the pie in a counter-clockwise
direction. (The start point and direction can be changed with SetPieStartAngle and SetPieDirection.) Each segment
can be labeled. By default, the labels show the percentage of each segment.

This plot type works with data types text-data, data-data, and text-data-single. Data arrays for pie charts are handled
differently from with other plot types, so the data types are described in more detail below.

If shading is on with SetShading (default is on with value 5 pixels), then the pie chart has a 3-D look. If shading is off
(Set Shadi ng( 0)), the pie chart is drawn flat (circular rather than oval). The position of the segment labelsis set
with Setl abel ScalePosition. The content and formatting of the segment labelsis controlled with SetPiel abel Type.

Missing values (an empty string or any non-numeric value) are taken as zero. Any segment with arc angle less than
1 degree will not be drawn. (This is due to the PHP GD implementation of i magefi | | edar ¢, which uses integer
degrees.)

See aso Section 4.7.5, “Tuning Pie Charts’.

Examples of this plot type can be seen in Section 5.8, “Example - Pie Chart, text-data-single” (text-data-single),
Section 5.9, “Example - Pie Chart, text-data’ (text-data), and Section 5.10, “Example - Pie Chart, flat with options’
(unshaded).

3.4.10.1. Pie Chart with data type: 'text-data-single'

The data array for pie charts with ‘text-data-single' data type is structured as follows. Each record in the data array
represents a pie segment. The record is an array of 2 elements: label and value. By default, the labels from the data
array are ignored, but these can be used to label the pie segments with SetPiel abel Type. The valuesin the data array
set the size of each pie segment. PHPIot totals up the values and computes the rel ative size of each segment.
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For example:
$data = array(array('', 1), array('',4), array('',5));

This makes a pie chart with 3 segments, with sizes 10%, 40%, and 50%.

Thedataarray labels can also be used to build aplot legend. For exampl e, thiswill produce a pie chart with 3 segments,
and alegend with 3 entries using the labels from the data array:

$data = array(array(' Gold', 100), array('Silver',35), array(' Copper',12));
$pl ot new PHPI ot () ;

$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext -dat a-si ngle');

$pl ot - >Set Dat aVal ues( $dat a) ;

foreach ($data as $row) $pl ot->Set Legend($row[0]); // Copy |abels to | egend
$pl ot - >Dr awGr aph() ;

A dlightly more complex example of this can be seen in Section 5.8, “ Example - Pie Chart, text-data-single”. Thisonly
works for the 'text-data-singl€e' data type, where each row or record in the data array is used to build one pie segment.

3.4.10.2. Pie Chart with data type: 'text-data’

The data array for pie charts with 'text-data’ datatypeis structured as follows. Each record in the data array is an array
of alabel followed by N datavalues. Thelabel isignored. The pie chart will be produced with N segments. Therelative
weight of the first segment is the sum of the first data values in each record. The relative weight of each subsequent
segment is the sum of the corresponding data values in each record.

For example:

$data = array(array('', 10, 10, 20, 10),
array('', 15, 10, 15, 10));

Thisresultsin 4 segments with sizes 25%, 20%, 35%, and 20%.

3.4.10.3. Pie Chart with data type: 'data-data’

The data array for pie charts with 'data-data’ data type is structured the same as 'text-data, except that the first two
values in each record are ignored (the positions usually used for label and X value). Each element in the data array
represents arecord. Each record isan array of alabel, X value, then N datavalues. The label and X value areignored.
The pie chart will be produced with N segments. The relative weight of the first segment is the sum of the first data
values in each record. The relative weight of each subsegquent segment is the sum of the corresponding data values
in each record.

For example:

$data = array(array('', 1, 10, 10, 20, 10),
array('', 2, 15, 10, 15, 10));

Thisresultsin 4 segments with sizes 25%, 20%, 35%, and 20%. The empty stringsand '1' and '2' are ignored.

3.4.11. Plot Type: points (Styled Dot Plot)

This plot type draws a point marker at each X,Y value.
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This plot type works with data types text-data and data-data. For 'text-datal, the data X values are assumed to be at
0.5+N for N=0,1,2... It also works with data-data-error for error plots. These produce the usual vertical plots.

This plot type also works with data types text-data-yx and data-data-yx to produce horizontal plots, and with data
type data-data-yx-error to produce horizontal error plots. For 'text-data-yx', the data Y values are assumed to be at
0.5+N for N=0,1,2... (Horizontal 'points’ plots were added in PHPIot-6.0.0. Horizontal 'points' error plots were added
in PHPlot-6.1.0.)

Marker colorsfor each line are set with SetDataColors. Marker stylesfor each line are set with SetPointShapes. Marker
sizesfor each line are set with SetPointSizes.

For error plotsonly: Error bar colorsfor each line are set with SetErrorBarColors. Error bar shape (teeor line) isset with
SetErrorBarShape. If tee-shaped error bars are used, the width of the upper and lower 'tee' is set with SetErrorBarSize.
Error bar line width is set with SetErrorBarLineWidth.

An empty string (or any non-numeric value) for the dependent variable (Y for vertica plots, X for horizontal plots)
indicates a missing point. No point marker will be drawn at missing point positions.

Examples of this plot type can be seen in Section 5.12, “Example - Points Plot / Scatterplot”, Section 5.11, “Example
- Points Plot with Error Bars”, and Section 5.49, “ Example - Horizontal Error Plot”.

3.4.12. Plot Type: squared (Step Plot)

This plot type makes stepped lines. For each point, you get a horizontal line from the previous point to the current
X, then avertical lineto the current Y.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

An empty string (or any non-numeric value) for aY value indicates a missing point. PHPlot can either skip the line
segments around missing points, or connect the adjacent points. See SetDrawBrokenL ines for details.

Line colors per line are set with SetDataColors. Line widths per line are set with SetLineWidths. Line style (solid or
dashed) per line are set with SetLineStyles.

An example of this plot type can be seen in Section 5.13, “Example - Squared Plot”.

3.4.13. Plot Type: stackedarea (Stacked Area Plot)

This plot type draws filled areas between lines, similar to area except the values are accumulated as in stackedbars
plots. The area between the X axis and the first data set (the line resulting from the first Y value from each record) is
filled first. Then the area above that line, up to the sum of the first and second Y valuesin each record, isfilled next.
This repeats until filling the area up to the top-most line, which isthe sum of all the'Y values from each record.

This plot type works with data types text-data and data-data. For 'text-data, the data X values are assumed to be at
0.5+N for N=0,1,2...

A minimum of 2 rows (X values and corresponding Y value(s)) is required for this plot type. If there are fewer than
2 rows, an empty plot will be produced.

This plot type uses the absolute value of each supplied Y, because negative values do not make sense here. Missing
values are taken as zero. All records in the data array must have the same number of Y values.

The areas are filled with colors as set with SetDataColors. Note that data sets are processed with stacked area plots
in reverse order relative to area plots. With stacked area plots, the first data set (using the first data color) will be at
the bottom, but with area plots it will be at the top. Compare Section 5.3, “Example - Area Plot” and Section 5.21,
“Example - Stacked AreaPlot”.
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An example of this plot type can be seen in Section 5.21, “Example - Stacked Area Plot”.

This plot type was added in PHPIot-5.1.1.

3.4.14. Plot Type: stackedbars

This plot type draws a bar chart with stacked bars. Both vertical and horizontal stacked bar charts are available. The
bars are centered on the X values (for vertical charts), or on the Y values (for horizontal charts). Each data set value
contributes one segment of a stack. That is, the first data set is drawn from the axis in the first color, then the second
data set is drawn stacked on the first using the second color, etc.

Data values greater than zero result in an upward (or rightward) bar. Data values less than zero result in a downward
(or leftward) bar. Mixing negative and positive values within arow doeswork, but the results are not generally useful.
The first non-zero value in any given row determines the direction of that bar stack. PHPIot keeps a running total for
each row, but does not draw any segment unless it increases the bar stack height (or length, for horizontal plots). It
also does not draw any segment on the wrong side of the axis (which is normally at 0).

Segments of length zero in abar stack are usually ignored, but they might bevisibleif the axisismovedin thedirection
oppositeto the bar stack direction. (For example, axisisat Y =2, stack contains segment values 0 and -4; the 0 segment
is drawn down from the axis at Y=2 to Y =0, followed by the second segment down to -4).

For vertical bars, use data type text-data. The data X values are assumed to be at 0.5+N for N=0,1,2... For horizontal
bars, use datatype text-data-yx. Thedata Y values are assumed to be at 0.5+N for N=0,1,2... No other datatype works
with stacked bar plots.

If shading is on with SetShading (default is on with value 5 pixels), then the bars have a 3-D look. If shading is off
(Set Shadi ng( 0) ), the bars are flat rectangles with borders. The filled rectangle colors for each stacked segment
are set with SetDataColors. The border color (if shading is off) can be set with SetDataBorderColors.

Missing values (an empty string or any hon-numeric value) are taken as zero, except that they do not result in avisible
segment in the case of amoved axis described above.

See aso Section 4.7.1, “Tuning Bar Charts’.

Examples of this plot type can be seen in Section 5.14, “Example - Stacked Bars, Shaded”, Section 5.15, “Example
- Stacked Bars, Unshaded”, Section 5.20, “Example - Stacked Bars with Y Data Value Labels’, and Section 5.28,
“Example - Horizontal Stacked Bar Chart”.

Horizontal stackedbars plots were added in PHPIot-5.1.3. Support for negative values in stackedbars plots was added
in PHPIot-5.2.0. Before PHPIot-5.4.0, zero values were completely ignored in stackedbars plots. From PHPIot-5.4.0
through PHPlot-5.6.0, azero value at the end of adatarow (or an all zero row) would result in acolor ‘cap' on the top
of the bar stack, but this was changed in PHPIot-5.7.0.

3.4.15. Plot Type: thinbarline

This plot type draws lines from the axis to the data value. Other implementations call this type of plot impulses. Both
vertical and horizontal thinbarline plots are available. Plotting multiple data sets does not work, because the lines are
drawn on top of each other and only one can typically be seen. This plot type can be more readable than a bar chart
when there are alarge number of data points.

For vertical plots, use data type text-data or data-data. For 'text-data, the data X values are assumed to be at 0.5+N
for N=0,1,2... For horizontal plots, use data type text-dataryx or data-data-yx. For 'text-data-yx', thedata Y valuesare
assumed to be at 0.5+N for N=0,1,2...

The width of the plot lines can be controlled with SetLineWidths.
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An empty string (or any non-numeric value) for the dependent variable (Y for vertical plots, X for horizontal plots)
indicates amissing point. No line will be drawn at missing point positions.

Examples of this plot type can be seenin Section 5.16, “Example- Thin Bar Line Plot”, Section 5.17, “Example - Thin
Bar Line Plot, Wider Lines’, and Section 5.29, “Example - Horizontal Thin Bar Line Plot”.

3.4.16. Plot Types and Data Types

The following table indicates which plot types support which data types. Refer to Section 3.3, “PHPlot Data Types’
for more information on data types.

Data Type:
text-data | data-data| data- text- text- data- data- data-
data- data- data-yx | data-yx data- data-xyz

Plot Type: error single yX-€rror
area Yes Yes
bars Yes Yes
boxes Yes Yes
bubbles Yes
candlesticks Yes Yes
candlesticks2 Yes Yes
linepoints Yes Yes Yes Yes Yes Yes
lines Yes Yes Yes Yes Yes Yes
pie Yes Yes Yes
ohlc Yes Yes
points Yes Yes Yes Yes Yes Yes
squared Yes Yes
stackedarea Yes Yes
stackedbars Yes Yes
thinbarline Yes Yes Yes Yes

3.5. Colors

This section contains information about using colorsin PHPlot. Functions described in Section 6.3
“Colorsand Line Styles” in the Reference chapter control the use of colorsin PHPIot.

This section describes Pal ette images. Starting with PHPIot-5.1.1, a second color model is available
in PHPlot: Truecolor images. Refer to Section 4.3, “ Truecolor Images’ for more information.

3.5.1. Color Parameter Forms

Individual colors as arguments to PHPI ot functions can take one of the following forms:

1. A color name, as defined by SetRGBArray or from abuilt-in color map if SetRGBArray was not called. Note that
color names are case sensitive.
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2. Numeric color component values, in the form #r r ggbb. Here rr is red, gg is green, and bb is blue, and each
component value is represented as a 2-digit hexadecimal number between 00 and ff. For example, #0000f f is
full-saturation blue.

3. A PHP array of red, green, and blue color component values, each value being in the range 0 to 255 inclusive, for
examplear ray(0, 0, 255) for blue.

Additional color forms can be found in Section 4.3.4, “Color Parameter Form Extensions’. Those forms are more
useful with truecolor images.

Note

You cannot use the (red, green, blue) array form as a color value in those functions (like SetDataColors)
which accept either a single color or an array of colors. The functions are unable to distinguish between an
array of colors and a single color represented as an array. However, you can work around this restriction by
using an array containing the array with the colors, for example: array(array(102, 0, 192)).

3.5.2. Built-in Color Maps

There are 36 colors defined in the 'small' internal color map. This is the set of color names which are available by
default, unless SetRGBArray is used to load in a different color map. The colors and their names are shown in the
figure below.

PHPlot Default Colors

DarkGreen

DinGrey PeachPuf f SkyBlue S5lateBlue YellouwGreen

aquanarinel azurel beige
cyan gold gray green grey ivory
I N .
lavender nagenta naroon nawvy orange orchid
]
peru pink plun purple red salnon
snow tan violet wheat white yellow

Here are the color names again.

DarkGreen |DimGrey PeachPuff [ SkyBlue SlateBlue Y ellowGreen
aquamarinel |azurel beige black blue brown

cyan gold gray green grey ivory
lavender magenta maroon navy orange orchid

peru pink plum purple red salmon

snow tan violet wheat white yellow
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The color names and values in the 'small’ internal color map are selected from the X11 RGB Color Database. If you
use SetRGBArray to pick the 'large’ color map, PHPIot loads a much larger list of colors equivalent to the entire X11
RGB Color Database. Note that there are some duplicate colors in the maps, as they include alternate spellings (like

'gray' and 'grey").
Note

Y ou are not limited to only using colors from the color map. The color map containsalist of color names that
PHPIlot can trandlate into color values, but you can use any color at all by specifying the color value using
one of the numeric representations described above.

3.5.3. Plotting Colors

Each data set plotted on a graph uses the next color in the Data Colors list. By default, the Data Colors list contains
the following 16 colorsin order.

Data Set: Color Name:  [Color Sample:
1 SkyBlue

2 green

3 orange

4 blue

5 red

6 DarkGreen

7 purple

8 peru

9 cyan

10 salmon

11 SlateBlue

12 Y ellowGreen
13 magenta

14 aquamarinel
15 gold

16 violet

An additional color list is used with error plots. These have data type dat a- dat a- err or or dat a- dat a- yx-
error (seeSection 3.3.1, “Available Data Types’). The positive and negative error bars use a color map that is set
using SetErrorBarColors. By default, this color list contains the same colors as the data color list, so each data set and
its error bars will be in the same color. If you change the data colors list with SetDataColors, you probably want to
change the error bar color list too, so you get the same colors for data sets and their error bars.

In bar charts and stackedbar charts, the bars will have borders if shading is off, or if SetDrawDataBorders( Tr ue)
isused. The colors used for the bar borders can be set with SetDataBorderColors. By default, a black outline is used
for all data sets, if borders are on.

Note: PHPIot through version 5.0.7 used 8 colorsin the default Data Colorslist: SkyBlue, green, orange, blue, orange,
red, violet, and azurel. If plotting more than four data sets with PHPIot-5.0.7 or earlier, you should use SetDataColors
to define your own data colors list. Otherwise you will get two data sets plotted in the same color, orange.
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Instead of using sequential data colors for plotted data sets, you can control exactly which data color is used for each
data value using the data color callback. For more information, see Section 4.5, “ Custom Data Color Selection”.

Some plot types which only support a single data set still use multiple data colors, but in a way that is specific to
that plot type. Thisis described for each applicable plot typein Section 3.4, “PHPIot Plot Types’. For example, the 3
OHLC financia plot types use the first 4 data colors for different parts of the marker at each data point, aswell asto
indicate the overall direction (up or down). You can use the same methods - SetDataColors or a data color callback
- to change colors for these plot types.

3.5.4. Transparency

You can designate one color in the color map to be transparent. This is most often used to make a plot with a
transparent background. Use SetTransparentColor to designate the color, and SetBackgroundColor to use that color
for the background. Use a color which is not otherwise used in the plot.

For transparency to work, the output format (see SetFileFormat) must support transparency, and the the user's viewer
or browser also must support transparency. If transparency is not supported, the user will see the actual color which
was designated as transparent (so don't use red, for example). Most viewers support transparency in GIF format, and
newer viewers should support transparency in PNG format. JPEG format does not support transparency.

3.5.5. Plot Element Colors

The following table shows the function(s) used to set the color of each element on a plot, and the default color if
no functions are used to change it. Where multiple function names are shown, they are listed from highest to lowest
priority. (That is, if the first function is not used, the color is set with the second function, etc.)

Plot element: Function(s) used to set color: Default color:
Bar chart bar borders SetDataBorderColors black
Data elements (points, lines, bar|SetDataColors See Section 3.5.3, “Plotting
fill, etc.) Colors’
Datavalue labels SetDataV aluel abel Color, black
SetDatal abel Color, SetTextColor
Error bars SetErrorBarColors Same as data colors. See
Section 3.5.3, “Plotting Colors’
Image background SetBackgroundColor white
Image border SetlmageBorderColor #c2c2c2 gray
L egend background Setl egendBgColor, SetBackgroundCol or white
Legend color box fill or shape|SetDataColors N/A
marker
Legend color box borders SetTextColor or SetDataBorderColors (see|black
notes)
Legend border SetGridColor black
Legend text Setl egendTextColor, SetTextColor black
Main title SetTitleColor black
Pie chart datalabels SetPiel abel Color, SetGridColor black
Pie segment borders SetPieBorderColor, SetGridColor black
Pie segment fill SetDataColors N/A
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Plot element: Function(s) used to set color: Default color:
Plot area background SetPlotBgColor white, but disabled by default
Plot border SetGridColor black

X axisline SetGridColor black

X axis datalabels SetDatal abel Color, SetTextColor black

X datalines SetLightGridColor gray

X grid lines SetLightGridColor gray

X tick labels SetTickL abelColor, SetTextColor black

X tick marks SetTickColor black

X title SetXTitleColor, SetTitleColor black

Y axislines SetGridColor black

Y axisdatalabels SetDatal abel Color, SetTextColor black

Y datalines SetLightGridColor gray

Y grid lines SetLightGridColor gray

Y tick labels SetTickLabelColor, SetTextColor black

Y tick marks SetTickColor black

Y title SetYTitleColor, SetTitleColor black

The following notes apply to the table of plot element colors above:

» SetPieBorderColor was added in PHPIot-6.0.0. In prior releases, pie segment borders (which were available only

on unshaded pie charts) used the color set with SetGridColor. The new function is backwards compatible, as the
borders default to the grid color if Set Pi eBor der Col or isnot used.

o SetDatal abelColor, SetDataValuelabelColor, SetPieLabelColor, and SetTickLabelColor were added in
PHPIot-5.7.0. Through PHPI0t-5.6.0:

» Tick labels and axis data labels all used the color set with SetTextColor.
» Datavalue labels (incorrectly) used the title color set with SetTitleColor.

» Pie chart l1abels used the grid color set with SetGridColor.
Except for data value labels, the defaults are backwards compatible. That is, if you use Set Gri dCol or () and do
not use the new Set Pi eLabel Col or (), your pie chart 1abels will display in the same color with all releases.

» Thelegend background uses the overall image background color set with SetBackgroundColor by default. Starting
with PHPIot-6.0.0, you can set the legend background color separately with Setl egendBgColor.

» Thelegend color box borders use the color set with SetTextColor by default. Starting with PHPlot-6.0.0, you can
use the colors set with SetDataBorderColors instead. See Setl egendColorboxBorders.

» Legend text uses the general text color set with SetTextColor by default. Starting with PHPIot-6.0.0, you can set
the legend text color separately with Setl egendTextColor.

3.6. Labels

This section contains information about creating |abels which identify data values on the plot. For a
list of functions used to control labels, see Section 6.11, “Labels’.
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Several types of labels are available in PHPlot:

Tick labels identify the values at the tick positions. There are X tick labelsand Y tick labels.

Axis datalabels display the label valuesfrom your dataarray. X axis datalabels are available for vertical plots, and
Y axis datalabels are available for horizonta plots.

» Datavauelabelsdisplay the actual value of adata point. These are available only for some plot types. Y datavalue
labels are available for vertical plots, and X data value labels are available for horizontal plots.

* Pie chart data labelsidentify the pie segments. By default, they show the percentage of each pie segment.

Note

The term data label is often used to refer to both axis data labels and data value labels. The same PHPIot
functions are used to configure axis data |abels and data value labels.

Hereisasample plot with the Y tick labels and X axis datalabels called out.

44—

Y Tick Labels

X Axis Data Labels

Here is a sample plot with the pie chart labels called out.

Pie Chart Data Label

10,0

50 0%
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Hereisasample vertical bar plot with the Y tick labels, Y datavalue labels, and X axis data labels called out.

Vertical Bar Plot MWith Labels
Y Tick Labels
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X Axis Data Labels

First @ Third

Independent Variable

o %) -
= @ =
] |

k2
@
1

Dependent Yariable

an
A

-
=
|

o
|

=
!

Here isa sample horizontal bar plot with the Y (axis) datalabels, X datavalue labels, and X tick labels called out.

Horizontal Bar Plot MWith Labels
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Y Axis Data Labels
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X Data Value Labels

h X Tick Labels
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3.6.1. Tick Labels

Tick labels identify the X or Y values at tick positions (even if the tick marks themselves are not drawn). See
Section 3.7.4, “Tick Marks’ for information about the tick positions.

Note that even with data type 'data-data, where explicit independent variable values for the data are supplied, the tick
positions and labels along that axis are still calculated automatically (unless modified by the available functions). For
example, for vertical plots, your supplied X valuesin the data array are not used for the X tick labels.

Y ou can enable, disable, or position the tick labels with SetXTickL abel Pos and SetY TickL abel Pos.

3.6.2. Axis Data Labels

Axisdatalabels are available for the independent variable axis. Thisis X for vertical plots, and Y for horizontal plots.
These data labels are supplied in your data array for each data point. For example, with data type text-data :

$data = array( array(' Peaches', 100),
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array(' Appl es', 140),
array(' Pears', 90));

The three points have data labels 'Peaches’, 'Apples, and 'Pears. For vertical plots, these data labels will be drawn at
the bottom of the plot (by default) below the corresponding X values. For horizonta plots, these data labels will be
drawn to the left of the plot (by default), to the left of the corresponding Y values. Y ou can disable or reposition the
datalabels with SetX Datal abel Pos and SetY Datal abel Pos.

Note

The axis data labels are not necessarily drawn along axislines. They are usually drawn along the bottom (for
X) or left side (for Y) of the plot. Although these are also the usual positions for the X axisand Y axis, the
actual axislines may be drawn elsewhere. See SetX AxisPosition or SetY AxisPosition for more information
on axis positions.

You will generaly not want both tick labels and axis data labels on, because they will overlap and be unreadable.
If you are not using data labels, you should either make them all empty strings in your data array, or else use
SetXDatal abel Pos('none) (for vertical plots) or SetY Datal abel Pos('none') (for horizontal plots) to turn them off. You
can also call SetXTickLabelPos (for vertical plots) or SetY TickL abel Pos (for horizontal plots) to explicitly position
thetick labels. PHPlot will then disable the data labels.

If you don't tell PHPIot what to do with data and tick labels, the behavior depends on the PHPIot version. PHPlot 5.1.0
and later will examine your data array to see if there are any non-empty data labels, and if so it will draw only data
labels, and omit tick labels. If all of the labelsin your data array are empty, tick labelswill be drawn. (PHPIot through
5.0.7 will draw both tick and data labels in these cases.)

3.6.3. Data Value Labels

Data value labels are available only for some plot types. These are displayed inside the plot, and show the value at
each data point, bar, or bar segment.

For vertical bar charts, Y datavalue labelsindicatethe Y value for each bar, and are drawn above the bar for positive
values, or below the bar for negative values. For vertical stackedbar charts, Y datavaluelabelsindicatethetotal Y value
for each stack, and optionally indicate the value of each segment. Use SetY Datal abel Posto enable Y datavaluelabels.

For horizontal bar charts, X data value labels indicate the X value for each bar, and are drawn to the left or right of
the end of the bar. For horizontal stackedbar charts, X data value labels indicate the total X value for each stack, and
optionally indicate the value of each segment. Use SetX Datal abel Pos to enable X data value labels.

Y data value labels are also available for vertical plots of types lines, linepoints, points, and squared (starting in
PHPIot-5.3.0). X data value labels are available for horizontal plots of types lines, linepoints, and points (starting in
PHPI0t-6.0.0). The data value labels indicate the value of each point and are displayed (by default) above each point.
Use SetY Datal abelPosto enable Y data value labels for these vertical plots, and SetXDatal abel Pos to enable X data
value labels for these horizontal plots. PHPlot does not attempt to prevent interference between the labels and other
plot elements. To change the position of the labels, see Section 4.7.7, “ Tuning Labels’.

Data value labels are not available with other plot types.

Note

The same function is used to position X axis data labels and X data value labels, and the same function is
used to position Y axis datalabelsand Y datavalue labels. There is no ambiguity, because one type of label
isavailable for each axisfor vertical plots, and the other type for horizontal plots.

37



PHPlot Concepts

Example 5.19, “Bar Chart with DataValue Labels’ showsavertical bar chart with Y datavalue labels. Example 5.20,
“Stacked Barswith Y Data Value Labels’ shows avertical stacked bar chart with Y data value labels. Example 5.33,
“Linepoints Plot with Data Value Labels’ shows a linepoints plot with Y data value labels.

Exampleb5.27, “Horizontal Bar Chart” showsahorizontal bar chart with X datavaluelabels. Example5.28, “Horizontal
Stacked Bar Chart” shows a horizontal stacked bar chart with X data value labels. Example 5.48, “Horizontal
Linepoints Plot with Data Value Labels and Data Lines’ shows a horizontal linepoints plot with X data value labels.

3.6.4. Pie Chart Labels

Pie chart 1abel sidentify segments on a pie chart. By default, these show the percentage of each segment, relativeto the
whole pie. Starting with PHPIot-5.6.0, pie chart |abels can display other information, and can be flexibly formatted.

Use SetPiel abel Type to select the source for pielabelsaswell as how to format them. Example 5.41, “ Pie Chart L abel
Types’ shows a pie chart with different labeling options.

3.6.5. Formatting Labels

Tick labels, datalabels, and pie chart 1abels are subject to format controls. There are several choicesin formatting. By
default, the label value itself is simply displayed. Use SetXLabel Type and SetY L abel Type to select one of the other
format typesfor tick labels. Use SetXDatal abel Type and SetY Datal abel Type to select one of the other format types
for datalabels (both axis data labels and data value labels). (Note that SetX L abel Type a so sets the default format for
X datalabels, for useif SetXDatal abel Typeisnot called. Also SetY Label Type sets the default for Y datalabels, for
useif SetY Datal abel Typeisnot called.) Use SetPiel abel Type to select aformat type for pie chart labels.

The following sections contain details of the available formatting types. More examples can be found in the reference
page for SetXLabel Type.

3.6.5.1. Formatting Labels: 'data’ type

Label format type 'datal expects the tick label, data label, or pie label values to be numbers, and formats the values
as floating point numbers with a separator between every group of thousands and a fixed number of decimal places.
You can set the number of digits of precision, with the default being 1 digit. You can aso set a prefix and/or suffix
string (such asacurrency symbol or percent sign). PHPIot will try to set the thousands grouping separator and decimal
separator according to your locale, but this can be overridden if necessary.

For example:

$pl ot - >Set YLabel Type(' data', 2, '$');

This might format the value 1234.567 as"$1,234.57" (depending on local€).

3.6.5.2. Formatting Labels: 'time' type

Label format type 'time' expectsthe tick or datalabel values to be a PHP time value (number of seconds since afixed

base data, the Unix Epoch). PHPIot will format the |abels according to the format string you provide. Refer to the PHP
documentation for st rf t i me() for details on the format string.

For example:
$pl ot - >Set XLabel Type('time', $fornat);

If alabel value is the numeric equivalent of "31 December 2004 at 1:23:45 pm" (which is 1104517425 on some
platforms), the following table shows some examples of the result with different values of $format:
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$format: Result:

%Y -%m-%d 2004-12-31
%b %Y Dec 2004
%b %d, %Y Dec 31, 2004
%d %b 31 Dec
%H:%M:%S 13:23:45

(Thisformatting typeis generally not applicable to pie chart labels.)

Note

If you select 'time' formatting, but don't set a time format string, PHPIot-5.0rc3 and higher will format the
values as hours, minutes, and seconds as shown in the last row of the table above. (The default format was
undefined before version 5.0rc3.)

Also note that there are limits to the range of this type of formatting that can make it unusable for historical
data. On some platforms, dates before 1970-01-01 can not be formatted.

Starting with PHPIot-5.0.4, empty string values for data labels are ignored for 'time' and 'data’ formatting.
Earlier versions would format the labels as O (for 'data) or cause an error (for 'time’).

While date/time formatting can be useful, for X values it may be easier to just format the label values in your PHP

code and put the result into the label positionsin the data array. If you need date/time formatting for Y values (and it
is hard to imagine where that would be useful), you have no option but to use the 'time' format labels for tick values.

3.6.5.3. Formatting Labels: 'printf' type

Label format type 'printf' expects a second argument specifying apri nt f format string, and formats the label value
according to the string. The format string must contain exactly one conversion specification (%-code) which consumes
asingle argument. For example:

$pl ot - >Set YLabel Type(' printf', '98.2e parsecs');

This might produce alabel like" 1.23e+8 parsecs'.

3.6.5.4. Formatting Labels: 'custom’ type

A user-defined function can be provided to format labels. Specify formatting type 'custom’, and provide the name of
your function as a string. (Thisis actually a PHP callback type argument, which can also be an array containing an
object and a method name. See the PHP documentation on callbacks for more details.) Y ou can provide an additional
argument which will be passed to your function when formatting |abels (a pass-through argument).

In this example, the user-provided function is called my _f or mat t er , and you want an additional argument $data
passed to the function.

$pl ot - >Set YLabel Type(' custom, 'nmy_formatter', $data);
Y our formatting function will accept 1 or 2 arguments (or more - see below).

function my_formatter($l abel, $arg)
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return $sone_result;

}

The function will be called with $label set to the value of the label to be formatted, and is expected to return the
formatted label text. $arg is a pass-through argument that has whatever value you used with Set XLabel Type (etc.).
In the above example, thisis $data. Y ou need to declare this second argument in your function only if you are using
a pass-through argument.

Note

PHPlot may call your label formatting function multiple times for the same label, and your function must
return the same value each time. Also, do not rely on the labels being formatted in any particular order.

A custom label formatting function will not be called at al if the label value is an empty string (' ' ). This
generaly only appliesto axis datalabels (the label stringsin your data array), since others are numbers. This
means you cannot use custom label formatting to replace an empty string with something else. The custom
label formatting function will be called if the label string is anything other than an empty string, such as a
string with single space.

Custom label formatting is extremely flexible. You can convert values into another format (for example, degrees,
minutes, seconds), or look up valuesin an external array (see Section 5.40, “ Example - Bubbles Plot”), for example.
However, using this method, you can only selectively format or display labels based on their value. For even more
control, use the additional arguments provided to the formatting function which are described in the next section.

3.6.5.5. Formatting Labels: Extended 'custom’ type

When you use "custom’ formatting type, PHPlot actually provides O, 1, or 2 additional arguments to your callback.
These identify the row, or row and column, of the data point being labeled. Y ou can use these extra arguments in your
callback for selective formatting or filtering based on the position of the point being plotted in your data array.

PHPIot provides the following additional arguments to a custom label formatting callback (after the label value and
pass-through arguments):

Label: Arguments Provided:
Tick Labels (None)
Axis Data Labels $row

Data Vaue Labels (other than|$row, $column
stackedbars total |abels)

stackedbars data value labels for bar|$row
totals

Y ou need not declare these arguments unless you are using them, but if you do declare them, it is safer to make them
optional with default NULL. (If you are only using the custom callback function for one specific type of label, you
can omit the defaults.) For example:

function ny_fornatter($l abel, $arg, $row=NULL, $col unm=NULL)
{

return $sone_result;
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}

The row argument value is an index starting with zero that numbers the rows in your data array. This corresponds
to the ordinal position of the independent variable (X for vertical plots, Y for horizontal plots). Thisis also the outer
index of your data array.

The column argument value is an index starting with zero that numbers the data sets in each row. This corresponds to
the ordinal position of the dependent variable (Y for vertical plots, X for horizontal plots). Note that thisis not simply
the inner index of your data array, because the data array rows also have labels, and (depending on the data type) may
contain other values. For example, given the datatype dat a- dat a and this data array:

$data = array(
array('Jan', 1, 10, 11, 12),
array(' Feb', 2, 20, 21, 22),
array('Mar', 3, 30, 31, 32),
DB

When formatting a datavalue label for X=2, Y =22 (the 3rd data set in the row labeled 'Feb'), PHPlot will call acustom
label formatting function like this:

my_formatter (22, $passthrough, 1, 2);

That is, row=1 and column=2.

As described in Section 3.6.5.4, “Formatting Labels: 'custom' type”, your callback function returns the value of the
formatted label. Y ou can return an empty string to display no label. This can be used to display data value labels for
only one data set, for example - just return an empty string if $column is not equal to the index of the data set you
want to label.

See Section 5.43, “Example - Custom Data Value Label Formatting” for an example.

Note

These additional row and column arguments are only available starting with PHPlot-5.8.0.

3.7. Other Plot Elements

This section contains information about other elements which can be part of aplot.

3.7.1. Titles

PHPlot can draw three types of titles:
» Themain plot title, which is centered at the top of the image. Thisistypically used to identify the plot as awhole.

» The X title, which is drawn horizontally and can appear below the plot, above the plot, or in both places. Thisis
typically used to identify the values along the X axis.

» TheY title, which isdrawn vertically and can appear to the left of the plot, to the right of the plot, or on both sides.
Thisistypically used to identify the valuesalong the Y axis.

For alist of functions used to control titles, see Section 6.7, “Titles’.
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Here is a sample plot with the titles called out.

A Plot Containing Some Lines

T x"3 D
r %2 D
i —1n D

Dependent Variable

Independent Variable

3.7.2. Legend

PHPlot can draw alegend on the plot. Thisis normally used with multiple data sets, to identify the data sets by color.
A legend can also be used with pie charts to identify the segments. For alist of functions used to control the legend,
See Section 6.8, “Legend”.

» Use Setlegend to enable the legend and define the text lines to be displayed.

* You can let PHPlot position the legend, or position it yourself with SetlegendPixels, SetLegendWorld, or
Setl egendPosition.

* You can change the legend text color with SetTextColor or Setl egendTextColor, and the background color with
SetlegendBgColor. You can control the color box border colors with SetL egendColorboxBorders. The colors of
the color boxes or shape markers automatically match the colors of the plotted data sets, and you cannot control
those colors separately from the data colors. See also Section 3.5.5, “Plot Element Colors’.

» Other aspects of the legend appearance can a so be changed. Use Setl egendStyle to control the text and color box
aignment, Setl egendUseShapes to select color boxes or shape markers, and Setl egendReverse if you want the
entriesin the legend ordered from bottom to top.

Here is a sample plot with the legend called out.

A Plot Containing Some Lines
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3.7.3. Grid Lines

PHPIot can draw horizontal (Y) and/or vertical (X) grid lines on a plot. Y ou can independently enable the horizontal
(Y) and vertical (X) lines in the grid, and use dashed or solid lines. For a list of functions used to control the grid,
see Section 6.10, “Grid Controls’.

Here is a sample plot with the X Grid and Y Grid called out.

A Plot Containing Some Lines

70+ "3

80T x"2 |:|
50 4
. @ 0% |:|

3+

20 =+
10+

—10 =+
20 =+

Dependent Yariable

w7 @

ST | | | | | | |

-4 =3 -2 -1 n 1 2 3 4

Independent Variable

3.7.4. Tick Marks

Tick marks are drawn by default along the bottom edge of the plot (X tick marks) and the |eft side of the plot (Y tick
marks). These usually, but not always, correspond to the X and Y axis lines. Y ou can set the tick interval or control
the number of ticks, suppress the first or last tick on an axis, and control the tick mark size. Y ou can aso anchor the
tick marks at a specific X or Y value. For alist of functions used to control tick marks, see Section 6.12, “Ticks’.

Left toitsown, PHPIot will determinetick positionsfor X and Y axes. (See Section 4.6.7, “ Automatic Tick Increment
Calculation” if you want to read all the details on how PHPlot does this.) Starting with PHPIot-6.0.0, an attempt is
made to pick agood tick increment. (Older releases are much less likely to come up with agood result.) Even so, you
might not be happy with the results. Y ou can improve the situation with some combination of : setting the desired tick
interval, setting atick anchor point, or using SetPlotAreaWorld to set the X or Y datarange limits (since the automatic
calculation of tick marksis based on the data range).

For example:

$pl ot - >Set Pl ot AreaWor | d(-10, NULL, 10, NULL);
$pl ot - >Set XTi ckl ncrenent (1) ;

Thisresultsin the X tick labels going from -10 to 10, with atick mark every 1 data unit.

3.8. Text Fonts

This section contains information about using text fonts in PHPIot. See Section 6.6, “Text Fonts”
for PHPlot functions used with text fonts.

3.8.1. Overview

PHPIlot supports both built-in GD fonts and TrueType fonts (if available on your system). TrueType fonts generally
produce higher quality text, but using them requires more internal computations. The built-in GD fonts are faster to
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render, but are limited to one typeface and 5 available sizes. TrueType fonts can be drawn at any size and angle, and
many typefaces are available. On most systems, TrueType fonts are anti-aliased for improved appearance, but under
some conditions the GD fonts may be easier to read. TrueType fonts support much wider character sets, including
special symbols, while the GD fonts are more limited.

The following figure shows the built-in GD fonts plus a sample TrueType font. (Depending on how you are viewing
this manual, the sizes of the fonts in this figure might differ from how they would look in a PHPlot image. For more
on font sizes, see the notes with SetFont.)

TrueType LiberationSans-Regular Spt
Built-in GO Font 2 _TrrueT}lf_pe Lllcligt;at|0|1$a|1§-Regul:learlDlpt 12
Built-in GO Font 3 rue T'ype LiberationSans-Regular 12pt

Built-in GO Font ¢  lrueType Lib_eratiopSans—Regular 14pt
Built-in GD Font 5 TTUeType LiberationSans-Regular 16pt

TrueType LiberationSans-Regular 18pt

EBuilt-in GO Fomt 1

3.8.2. Text Element Names

Eachtypeof text availablein PHPlot hasan element name. When sel ecting text fontswith SetFont and rel ated functions,
you use the element name to indicate what type of text you are configuring. The following table lists the PHPlot text
element names.

Element Name Used for

generic Pie chart labels, error image text, message image text
legend Text in the legend (SetLegend)

title Main plot title (SetTitle)

x_label X tick labels and X datalabels

y_label Y tick labelsand Y datalabels

x_title X axistitle (SetXTitle)

y_title Y axistitle (SetYTitle)

Notes: generi ¢ is aso used for text drawn from a callback when no font is specified. See Section 4.4.5, “Using
Callbacks to Annotate Plots’” and DrawText. Although gener i ¢ isused for error image text, changing the font or
size has no effect because the error handler resets the font to the default before displaying the error. Message image

text refersto DrawM essage.

3.8.3. TrueType Font Selection

PHPIlot text can use built-in GD fonts or TrueType fonts. When using GD fonts, you specify afont name as a number
between 1 and 5. Thisselectsfrom 5 built-in GD fonts. When using TrueTypefonts, you heed to specify afont filename.
Therest of this section discusses only TrueType fonts.

Note

The material on specifying font files for PHPlot applies to releases starting with PHPlot-5.1.3. Through
PHPIot-5.1.2, you generally need to specify the full pathname of afont file, or thefull path of afont directory.

On Windows systems, you need to use the font filename, not the font name. You can get the font filename using
Control Panel - Fonts. For example, Windows applications may display "Arial Black", or "Arial Black (TrueType)"
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as a font name, but the actual font filename is "ariblk.ttf". Since GD knows to look for fonts in the Windows font
directory, you will not need to specify afull pathnameto font files, unlessthe font isinstalled in some other directory.

OnWindows, you can usethe " Character Map" system tool to examine afont. Thiscan also be used to find the Unicode
character code of a special character. These will be displayed in hexadecimal, for example U+20AC for the Euro. See
Section 3.8.5, “Using Special Characters’ for more information on using special characters.

Here are some font selection examples for Windows:

# For titles, use Arial Bold Italic at 14 points:
$pl ot ->Set Font TTF('title', 'ARIALBI.TTF' , 14)

# For X Title, use Verdana at 12 points:

$pl ot - >Set Font TTF(' x_title', 'VERDANA TTF , 12)

On some Linux and similar systems, GD is able to find fonts specified without paths, but on other systems you will
have to specify afont directory with either SetTTFPath or as part of the font name in SetFontTTF. If you specify a
full pathname to afont, you must also supply the extension (.ttf); you may omit the extension when relying on GD to
find the font. Remember that font filenames are case sensitive on most of these systems.

The font search path for GD (bundled with PHP) includes the following directories on Linux and similar systems:

e fusr/ X11R6/1i b/ X11/fonts/ TrueType

[fusr/ X11R6/1i b/ X11/fonts/truetype

lusr/ X11R6/1'i b/ X11/fonts/ TTF

e /usr/share/fonts/ TrueType

* /usr/share/fonts/truetype

e [usr/openw n/lib/X11/fonts/ TrueType

If your system has TrueType fonts in one of those directories, you can select them with afilename only. If not, you
must use afull directory path in either the font name or with SetTTFPath.

Note

The environment variable GDFONTPATH can be defined to contain alist of directories (separated by a colon
"") to search for fonts. If defined, this replaces the above list.

Y our Linux system may include atool for examining fonts. One such tool is gucharmap. This can also be used to find
the Unicode character code of a special character. These may be displayed in hexadecimal, for example U+20AC for
the Euro. See the next section for more information on using specia characters.

Here are some font selection examples for Linux:

# On systens with fonts in an expected place, |ike Slackware Linux,
# just use the font fil enane:

# For titles, use Liberation Sans Bold Italic at 14 points:

$pl ot ->Set Font TTF('title', 'LiberationSans-Boldltalic.ttf', 14)

# For X Title, use DejaVuSans Bold at 12 points:

$pl ot - >Set Font TTF(' x_title', 'DejaVuSans-Bold.ttf', 12)

# Uobuntu and Debi an use subdirectories under a searched path.
# You can use a partial path here.
$pl ot ->Set Font TTF(' x_title', 'liberation/LiberationSans-Regular.ttf', 12)
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# Note: O der Ubuntu/Debian used the path ttf-liberation/...

# Fedora uses subdirectories which are not under a searched path.
# You nust use full paths here.

$pl ot - >Set TTFPat h(' /usr/share/fonts/liberation/');

$pl ot - >Set Font TTF(' x_title', 'LiberationSans-Regular.ttf', 12)

Note

Your Linux system probably has a package called f ont conf i g which is used to provide more consistent
access to fonts. But even if your system uses a version of the gd library which is built with f ont confi g
(and the one bundled with PHP does not), PHP does not use f ont conf i g. Therefore PHPIot needs to be
ableto locate font files using other means.

3.8.4. Default TrueType Font
Note

This section applies starting with PHPIot-5.1.3.

If you try to use TrueType text without specifying afont name, PHPlot will use the default font. Y ou can set the default
font with SetDefaultTTFont. If you do not set a default font, PHPIot tries to locate a sans-serif font to use. Here are
the font names that PHPlot tries in order. First it tries the filename alone, letting GD use its search path, and then it
tries with the default font path, as set with SetTTFPath.

* Li berationSans-Regul ar.ttf -Likelytowork onLinux and other systems with a correct GD font search
path.

* Verdana.ttf, Arial.ttf, Helvetica.ttf -Oneoftheseisgoingtowork on Windows, maybe other
systems too.

* |liberation/LiberationSans-Regul ar.ttf, ttf-1iberation/LiberationSans-
Regul ar . ttf - Thisisfor Debian, Ubuntu, and similar (thefirst isfor newer releases, such as Ubuntu 12.04 and
later, and the second is for older releases).

e benjam ngothic.ttf - Theoriginal PHPIot default, for compatibility.

Thelast item on thelist is used regardless of whether it can be found or not. This meansif you enable TrueType fonts
without setting a default, and get a fatal error from PHPIot that it can't find the font benjamingothic.ttf, this means
PHPlot was unable to find any of the standard fontsin its list. On that system, then, you must provide either a font
directory, or use full font pathnames.

3.8.5. Using Special Characters

You can include special characters in your PHPIot labels and titles. This refers to characters which you may not be
able to type with a single key on your keyboard, including accented characters and special symbols.

PHPIot itself doesnot do any special processing of text strings, so you should refer to the PHP GD and | mage Functions
reference for more information.

Note

This mostly only works with TrueType fonts. The built-in GD fonts do have some extended characters, but
they are encoded in 1SO8859-2 which is probably not what you might expect, and the GD font routines do
not support special character entities.
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To use special charactersin your PHPIot text strings, you need a TrueType font that contains the characters you want.
Ideally, you want a Unicode font. Y ou might have to examine the font using an operating system-specific tool to see
if your characters are present and to find their numeric values.

There aretwo basic waysto include special charactersin your text strings. The examples below use the Euro character,
which is decimal Unicode value 8364.

» Use HTML-type character entities with decimal numeric encoding. For example, the Unicode Euro symbol is:
& #8364;

* Include the UTF-8 encoding of the Unicode value in your string as a series of hex escapes. For example, the Euro
symbol is: "\xe2\x82\xac".

These are shown in the example below, both of which set the Y axistitle to "Items per €100".

$plot->Set YTitl e("Itens per &#8364;100"); # Nuneric character entity
$plot->Set YTitl e("Itens per \xe2\x82\xacl00"); # UTF-8 encodi ng

You can aso use PHP functions to encode your characters for including in PHPIot text strings. See the PHP
documentation for the functionsht m _entity_decode() andi conv() . Here are some examples (sent in by
SourceForge user 'kalvaro):

# Encode the Euro synbol into UTF-8:
$chars = htm _entity_decode(' &uro;', ENT_NOQUOTES, 'UTF-8');

# Use iconv() to convert a character value xA4 in | SO 8859-15 to UTF:
$chars = iconv('iso-8859-15", 'utf-8', chr(0xA4));

Note

GD does not support using named character entities such as &euro; directly in strings - they must be
numerically encoded as described above.

3.9. Error Handling

This section describes error handling in PHPIot. This information may not be accurate for
PHPIot-5.0.4 and earlier.

3.9.1. Error Handling Overview

Errors detected within PHPIot are programming or installation errors. These are conditions that web application users
should never see, because they should be detected and corrected before an application is deployed. Therefore, error
handling in PHPlot is aimed more at the devel oper than the application user.

PHPIot does the following by default when an error is detected:
 Creates an error image - an image containing the text of the error message.
» Outputs the error image to standard output or to afile, depending on where the plot image was supposed to go.

» Triggers a user-level error condition. If an error handler has been established, it determines what happens next.
Otherwise, with no error handler: Writes the error message to error output, or logs it to the web server error log,
depending on the PHPIot SAPI in use. Then the script will exit with anon-zero exit status.
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It isimportant not to have any text sent to standard output, even when an error occurs, or the image will be corrupted
or PHP will display a "headers already sent" error and no image. Therefore it is necessary to turn off the PHP
display_errors parameter, otherwise PHP will also write the error messages to standard output. This can be turned
off in the php.ini configuration file, where it affects all scripts, or in an application script using:

ini_set('display_errors', '"off');
Note that an image is produced and output on error even if Set Pri nt | mage( Fal se) isused to suppress or delay

the normal output of a plot image. The error image is meant for the application developer or tester, but you need to
see the error message in order to fix the problem which caused it, so the image is output when the error occurs.

The following figure shows an example of an error image resulting from $pl ot - >Set Pl ot Type(' dots'):

SetPlotType(s: “dots” not in available choices: “barsz. stackedbarsz, lines,
lirepoints, area. points, pie, thirbarline, sguared’.

You can disable the error image entirely using SetFailurelmage (added in PHPIot-5.5.0). One case where this is
recommended is when your script will use Encodelmage to get the plot image, rather than sending it to afile or back
to the browser. Since your script is not intended to ever produce an image, it should not produce an error image either.

If afailure occurs when error images are disabled with SetFailurelmage, PHPIot will still trigger a user-level error
condition, which will normally record the error message in the server log, and terminate the script. However, there will
be no feedback to the user that the error occurred. If using Set Fai | ur el nage( Fal se) to disable error images,
you should place this call right after creating the PHPIot object, because an error which occurs before the call will
produce an error image.

3.9.2. Types of Errors

The following types of errors can occur within PHPIot:

1. Parameter value errors: Use of an incorrect argument to a PHPlot function, such as: SetPlotType('dots) ['dots is
not avalid plot type].

2. Semantic errors: Invalid combination of parameters or data values, such as trying to use data type 'data-data’ with
plot type 'bars [bar charts only work with ‘text-data’ data type].

3. Pathname errors: Missing font file or invalid font path; missing or invalid image file used as background. It might
seem extreme to have amissing font file be afatal error, but PHPlot has no way to substitute an appropriate font,
and a missing font would indicate an application configuration or installation error.

4. Inability to create a GD image resource. Probably the only way this can happen isif there is insufficient memory,
which can occur if PHP's configured per-script memory limit is reached. (See note below)

All of theseresultinan E_USER _ERROR level error, except for memory exhaustion when creating animage, whichis
E _ERROR (fatal unrecoverable). If no GD image resource was created, no error image will be output. Furthermore, if
the reason was memory exhaustion, thereis no way to catch the error and PHP will cause the script toimmediately exit.
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3.9.3. Error Handlers

It is possible to set up an error handler with PHP'sset _err or _handl| er to catch most errors from PHPIot. The
handler can be established for all errors (the default), or just E USER_ERROR error types (the only type PHPIot
will trigger). See the PHP documentation for more details. Y our handler function can perform cleanup before it exits,
however it should not return. Some of the PHPlot functions will correctly handle a return from an error handler, and
return FALSE to their callers, but not all. At the very least, a PHPIot object instance should be unset and not re-used
after error.

Note that if you do choose to have an error handler that returns, a return value of FALSE from the handler function
will result in the standard PHP error handling, meaning the script will exit with an error message. If you want your
script to continue after the handled error, your error handler must return TRUE. (A return with no value, or return of
NULL, seems to work the same as TRUE, but thisis not documented.)

Note that an error image will be created and output, as described above, even if you have established an error handler.

3.9.4. Application-level Errors

If you would like your application to handle some errorsin asimilar manner to PHPlot, you can use DrawM essage to
create and output an image contain amessage from your application. Seealso Section 5.42, “ Example - DrawMessage’” .
(Dr awivessage was added in PHPIot-5.7.0.)
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Chapter 4. PHPlot Advanced Topics

This chapter documents advanced PHPIot programming topics, going beyond the material in
Chapter 3, PHPIot Concepts.

4.1. Custom PHPIot Class

This section describes how to create a custom PHPIot class.

If you have anumber of applicationsthat use PHPIot, and you want to standardize some of the PHPIot default settings,
you can define your own class which extends the PHPI ot class and changes the default settings. Hereisashort example
of acustom PHPIat class, which changes the following defaults:

* UseaTrueTypefont for all text
» Change the default image size to 800 x 600
» Change the default title colors to red

To extend the PHPIot class, declare your class as shown below. Make sure your class constructor calls the PHPIot
class constructor before changing any settings.

<?php
# Define a custom PHPl ot cl ass

/! Load the PHPl ot class first
requi re_once ' phplot. php';

/1 Define a class which extends PHPI ot :
class nmy_phpl ot extends PHPI ot {
function __construct($w dt h=800, $hei ght =600, $out =NULL, $i n=NULL)

{
parent::__construct($w dth, $hei ght, $out, $in);
$t hi s- >Set Def aul t TTFont (' Li berati onSans-Bol d'); // System dependent
$this->SetTitleColor('red);
}
}

To use this custom PHPlot class, user equi r e_once to include the file containing the class definition, then create
an instance of the custom class.

$pl ot = new nmy_phpl ot ()

Y ou can then use the $pl ot object exactly the same as you might use any other PHPIot object.

4.2. PHPIlot Object Serialization

This section contains information about serializing and unserializing a PHPIot object.
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Serializing a PHP variable, array, or object with the PHP function seri al i ze() generates a string representation
of the value which can be stored or transmitted. Unserialization with the PHP function unseri al i ze() re-creates
the variable, array, or object from the string representation.

Starting with PHPot-5.8.0, PHPI ot objects can be serialized and unserialized, subject to these limitations:

» A PHPIot object can only be serialized until DrawGraph is used. However, you can serialize the object, then call
Dr awG aph, if you want both the seriaization and the actual plot.

 Seridlization and unserialization will not work when an input file is specified in the PHPlot or PHPIot_truecolor
constructors. Consider using SetBglmage instead.

* You must seriadlize and unserialize with the exact same version of PHPlot.

Here is an example of serializing a PHPIot object:

requi re_once ' phpl ot. php';

$pl ot = new PHPI ot (800, 600);

... Il Configure the PHPl ot object: Set plot type, data val ues, etc.
/! Do not use DrawG aph (yet)

$str = serialize(S$plot);

The corresponding unserialization looks like this:

requi re_once ' phplot. php';

$newpl ot = unserialize($str);

/1 You can do additional plot setup here if desired.
$newpl ot - >Dr awGraph(); // Draw it

4.3. Truecolor Images

This section contains information about using Truecolor images in PHPlot. This material
supplements the text in the Section 3.5, “Colors’.

Truecolor image support was added to PHPIot-5.1.1. With Truecolor image support, you can:
 Create images with alarger number of colors

 Control color transparency with alpha blending

 Perform advanced image processing operations

An example of using Truecolor with PHPIot can be found in Section 5.24, “Example - Using Truecolor To Make a
Histogram”.

4.3.1. Using Truecolor Images in PHPIlot

To make a Truecolor image in PHPlot, create an object of the derived class PHPI ot _t r uecol or instead of the
class PHPI ot . For example, replace this:

$pl ot = new PHPI ot (800, 600);
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with this:
$pl ot = new PHPI ot _truecol or (800, 600);

That isall you need to doin order to create truecolor images. All PHPIot methods are compatiblewith PHPIot_truecolor
objects. An imagefile produced from a PHPIot_truecolor object with no other programming changes will be the same
as an image file produced from a PHPIot object except as described under Section 4.3.5, “Image Formats and File
Formats, Palette and Truecolor”.

One of the advantages of truecolor images is the ability to use variable transparency. This is described in the next
two sections.

4.3.2. Understanding Variable Transparency (Alpha)

Colorsin atruecolor image have four components: red, green, blue, and alpha. The alpha component corresponds to
the transparency of a color. An alpha value of zero means the color is opague, and an apha value of 127 means the
color istransparent, or cl ear.! In between values, from 1 to 126, correspond to various amounts of transparency.

Transparency is only meaningful when drawing objects on top of objects, or objects on top of the image background.
An object drawn with an opaque color (alpha=0) will replace whatever was in the image before the object was drawn
at that position. An object drawn with an transparent color (alpha=127) isinvisible and does not affect the appearance
of theimage. An object drawn with a color that has an alpha value between 1 and 126 will be combined with whatever
was in the image before the object was drawn using a pha blending.

The PHP Manual explains alpha blending like this: "In blending mode, the alpha channel component of the color
supplied to al drawing functions determines how much of the underlying color should be allowed to shine through.
As aresult, gd automatically blends the existing color at that point with the drawing color, and stores the result in the
image. The resulting pixel isopaque."2

Note

Note that the PHP Manual says the resulting pixel is opaque. This meansthat objects drawn with a pha above
0 are partially or completely transparent only relative to other objects in that same image. This does not
result in an image with transparent portions which would show through to a browser or desktop background,
for example. (Read the PHP Manual page for i magesaveal pha for more about this behavior and how
to change it.) Use SetTransparentColor to make portions of an image transparent to web page or desktop
backgrounds.

L PHPIot follows the GD Library convention here. Other systems use alpha=0 to mean transparent, and a maximum a pha value to mean opaque.
2From the PHP Reference Manual, imageal phablending
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Thefollowing figure shows the effect of alphablending when drawing lines. Theleft side showsthe normal overlaying
of lines, and theright side shows al pha-blended overlaying of lineswith alpha = 60 (that is, 60/127 transparency). The
effect of apha blending can be seen where the data lines cross. Note: These plots use wide lines (3 pixels) and the
portions of the images are magnified 2x to show detail.

v ( (

2 3 4 2 3 4
Normal Line Overlay Alpha Blending

4.3.3. Using Variable Transparency (Alpha) in PHPIlot

To use partialy transparent colors (that is, colors with an apha channel) with a PHPIot_truecolor object, you can
specify an aphavalue as part of a color specification, and you can specify a default alpha value for al data colors.

Use of alphavalueswith acolor specificationisdescribed bel ow, in Section 4.3.4, “ Color Parameter Form Extensions’.
Here are some examples of using colors with an a pha specification.

This sets the color used for labels to red=192, green=192, blue=33, and alpha=50 (that is, 50/127 transparency).

$pl ot - >Set Text Col or (array(192, 192, 33, 50));

This setsthe color used for tick marksto the color 'blue’ from the color map, with aphavalue 64 (64/127 transparency).
$pl ot - >Set Ti ckCol or (' bl ue: 64" ) ;

This sets colors for the first three data sets to red, green, and blue with different alpha values. The three colors are
represented using different formats for illustration purposes.

$pl ot - >Set Dat aCol or s(array(
array(255, 0, 0, 60), // Red with al pha=60
' #00f f 0050' , /Il Green with al pha=80 (0x50)
"blue:70")); /1 Blue with al pha=70

Instead of specifying the alpha value for each data set color, you can provide a default alpha value for all data colors
using the third argument to This uses the colors specified in $my_color_array with a default alpha of 50. The default
isapplied to any color definition which does not already have an alphavalue. SetDataColors.

$pl ot - >Set Dat aCol or s($nmy_col or _array, NULL, 50);
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This can also be used to apply an aphavalue to the default data colors. Thisretains the default data colors, but applies
alpha =50 (50/127 transparency) to al the colors. Thisis aquick way to get partially transparent data colors without
re-specifying al the colors.

$pl ot - >Set Dat aCol or s( NULL, NULL, 50);

4.3.4. Color Parameter Form Extensions

In addition to the forms specified in Section 3.5.1, “Color Parameter Forms’, colors specifications can include an
alphavalue. Although this works with palette images aswell as truecol or images, specifying alphavalues with palette
images provides limited value.

1. A color name, as defined by SetRGBArray or from a built-in color map if SetRGBArray was not called, followed
by acolon and an a phavalue asadecimal number, for example: 'red:60'. The a phavalueis between 0 (opaque) and
127 (transparent). Note that colorsin the color map can be defined with or without an aphavalue. An alphavaue
appended to the color name overrides any specified in the color map. For example, if the color 'red2' is defined in
the color map as array(255,0,0,80) - that is, red with 80/127 transparency - then 'red2' has alpha of 80, and 'red2:40'
has apha of 40.

2. Numeric color component values, in the form #r r ggbbaa. Here rr isred, gg is green, and bb is blue, and each
component value is represented as a 2-digit hexadecimal number between 00 and ff. Also aais apha, represented
as a2 digit hexadecimal number between 00 and 7f. For example, #00f f 0010 is green with 16/127 transparency.

3. A PHP array of red, green, blue, and alpha color component values. Each value of red, green, and blue are
in the range 0 to 255 inclusive, and the alpha component is in the range 0 to 127 inclusive. For example,
array(0, 255, 0, 16) isthe same green with 16/127 transparency.

4.3.5. Image Formats and File Formats, Palette and
Truecolor

PHPIot can produce JPEG, PNG, and GIF image files (and possibly others). Y ou select the PHPIot output image file
format with SetFileFormat.

PHPlot works with GD images before producing an image file. There are two types of GD images: truecolor and
palette. Truecolor images represent pixels as 32 bit values, combining 8 bits each of red, green, and blue components
with a7 bit alpha (transparency) value. Palette images use a color table with at most 256 entries, and represent pixels
as 8 bit indexesinto the color table. The pal ette image col or table entries have 32 bit values, with the same components
astruecolor image pixel values. So paletteimagesin GD can have at most 256 unique colors, but thereisno limitation
on the number of unique colorsin truecolor images.

As long as you don't specify a background image when creating your plot object, truecolor images are created with
the PHPI ot _t r uecol or class, and palette images are created with the PHPI ot class. If you specify a background
image, the GD image created by PHPlot matches the type - truecol or or palette - of your background imagefile. More
on background image files can be found in Section 4.3.7, “Background Images’ below.

What happens when you output the GD image to an image file depends on the image file format you select.

JPEG image files are always truecolor. Whether you have a GD palette image or truecolor image, you will get a
truecolor image file. Note: Y ou are discouraged from using JPEG images with PHPIot, because they are not optimal
for thistype of graphical information due to use of lossy compression.

GIF image files are always palette type, limited to 256 colors. If you have a GD palette image, you will get a palette
GIF image file with the colors you used in your plot. If you have aa GD truecolor image, GD will convert your image
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to palette format, reducing the number of colorsto 256 if necessary. This may change the appearance of your plot. Note
that some versions of the PHP manual for i mnagecr eat et r uecol or () incorrectly state that you cannot output
aGIF file from atruecolor GD image.

PNG image files support truecol or images and pal ette images of various color depths. If you have a GD pal ette image,
you will get apalette PNG imagefile. If you have a GD truecolor image, you will get atruecolor PNG imagefile. Note
that by default, even though PNG truecolor image files support an alpha channel, GD eliminates the apha channel
when producing a PNG file. The visual effects of alpha blending are reproduced using opague colors. GD apparently
does this due to poor support in viewers for alphachannels. Refer to the PHP Manual pageoni nagesaveal pha()
for details.

The following figure shows the relationship between constructor, background image format, GD image type, and
image file format.

[PHPIct constructor

| No background file PNG (palette) output ]

(Either construcior with ) GD Palette Image
GIF background file

Either constructor with ) Aﬂ: PNG

\PNG background file J S Truecolor PNG

GIF (palefte) output ]

Conversion from
truecolor o palefte

Conversion from
palette to truecolar

(Either construcior with

|
\JPEG background file JPEG (ruecolor) output ]

GD Truecolor Image

rPHPIot_trueoolor constructor |
| No background file

PNG (truecolor) cutput ]

Intheinitial release of Truecolor support in PHPIot-5.1.1, a phachannel information wasignored when using a PHPlot
object, and only used withaPHPIot_truecolor object. Thiswas changedin PHPIot-5.1.2, and a phachannel information
isused for both PHPlot and PHPIot_truecolor classes. However, apha channel information is not always useful with
palette images. More on this can be found in Section 4.3.9, “Palette Images and Advanced Color Features’ below.

4.3.6. Truecolor Images and Plot Types

All PHPlot plot types work with truecolor images, but not all plot types work well with alpha blending of data colors.

Pie Charts
Avoid using apha blending with pie charts. The underlying GD routines do not fill the pie areas in a way that
allows proper blending of colors. Flat pie charts (using SetShading(0)) are not too bad, showing some artifacts,
but shaded or 3D-look pie charts are poorly rendered.

Bar Charts, Stacked Bar Charts
Bars are drawn properly, but the 3D shading affects get blended, resulting in less than ideal appearance. Flat,
outlined bars (using SetShading(0)) are fine with transparency, but when shading is on the 3D shadows overlap
portions of the bars. With alpha blending, the overlaps take on new colors.
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4.3.7. Background Images

When creating a PHPlot or PHPlot_truecolor object, you can provide an existing image filename to the constructor
as the fourth argument, $i nput _fil e.

$pl ot = new PHPI ot (800, 600, NULL, 'nyinage.png');

Thisimage file becomes the background for your plot. (The function SetlnputFile also does this, but is deprecated for
use except through the constructor.)

If you provide an input file to the constructor, the image associated with your PHPIot or PHPIot_truecolor object takes
on thetype of theinput file: palette or truecolor. It does not matter which constructor you use when specifying an input
file as background. (This was changed after theinitial release of truecolor support. In PHPIot-5.1.1, you must use the
PHPIlot_truecolor constructor in order to use some truecolor features even when you use atruecol or background image
file. Starting with PHPlot-5.1.2 you can use either constructor.)

Note

The above applies only when an input file is specified to the PHPlot or PHPIot_truecolor constructor.
It does not apply to an image background set with SetBglmage nor to a plot area background set with
SetPlotAreaBglmage.

4.3.8. Additional Operations on Truecolor Images Using
Callbacks

Advanced operations on truecolor PHPlot images are possible using PHPlot callbacks. See Section 4.4, “Callbacks’
for more information about using callbacks. Here are some of the operations you can perform, and the corresponding
GD functions. Refer to the GD section of the PHP Manual for more information on these functions.

Note

Some of these functions are only available when PHP was built with the bundled version of the GD library.

4.3.8.1. imageantialias()

You can turn on anti-aliasing of truecolor images. This must be done before anything is drawn, so the pre-drawing
callback dr aw_set up isused. Hereis apartia example:

function pre_pl ot ($i ng)
{

}

$pl ot = new PHPI| ot _truecol or (1024, 768);
$pl ot - >Set Cal | back(' draw_setup', 'pre_plot');

i mageanti al i as($i ng, True);

Note: There are limitations with anti-aliased images. Y ou cannot use wide lines (SetLineWidths). Patterned lines do
not work, so if you are displaying X or Y grid lines you must use SetDrawDashedGrid(False) to make these solid.
Also note that TrueType Font (TTF) text is always anti-aliased, even on palette images, regardless of the use of
i mgeanti alias().
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4.3.8.2. imagealphablending() and imagelayereffect()
These functions control the combining of partially transparent colors. They can beused viaadr aw_set up callback,

in the same way asi nageanti al i as in the example above. Note that alpha blending is on by default with all
truecolor images.

4.3.8.3. imagegammacorrect()

Y ou can have the GD library perform gamma adjustment on a truecolor image. This must be done after all drawing,
so the post-drawing callback dr aw_al | isused. Hereisapartial example:

function post_pl ot ($i ng)
{

}

i mmgegammacorrect ($ing, 1.0, 0.5); // Input ganma=1, output gamma=.5

$pl ot = new PHPIl ot _truecol or (1024, 768);
$pl ot - >Set Cal | back(' draw_all', 'post_plot');

4.3.9. Palette Images and Advanced Color Features

You will have a GD palette image if you use the PHPI ot constructor without a background imagefile, or if you use
either the PHPI ot or PHPI ot _t r uecol or constructors with a background image file that is a palette image (GIF
or some types of PNG). Y ou can use apha color specifications with palette GD images, but this is not recommended.
The results are not well documented, but the following behavior has been observed:

e There is no apha blending. Drawing operations simply replace existing pixels values with the new pixel values.
(These are actually index values into the color table.)

 Alphavalues are ignored when the image is output to a JPEG or GIF file. All colors are output as opague.

» Alphavalues are preserved in PNG image files. These will be palette, not truecolor, PNG images, with the color
table containing the alphavalues. Y ou can therefore have palette PNG files with partial transparency, however not
al viewers properly support this.

Nothing described in Section 4.3.8, “ Additional Operations on Truecolor Images Using Callbacks” works with pal ette
images, including gamma adjust and anti-aliasing (except that TrueType Font text is always anti-aliased.)

4.4. Callbacks

This section documents the callback feature in PHPIot.

Callbacks allow a programmer using PHPlot to insert their own functions into the graph drawing process. Callbacks
are currently also used for development and testing of PHPlot.

Warning

All PHPIot classvariables, and all methods/functionswhich are not documented in the " Reference” section of
the PHPlot Reference Manual, are considered to be for internal use and are subject to be changed or removed
at any time. If you call internal functions, or access internal class variables, you greatly increase the risk of
breaking your application with future PHPIot releases.
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4.4.1. Callbacks Application Interface

Refer to these entries in the Function Reference:

» SetCallback - Register a callback function

» GetCallback - Return a currently registered callback function
» RemoveCallback - Unregister a callback function

Either afunction name or an object and method can be registered as a callback with SetCallback. For moreinformation
about using callbacks with objects and methods, see the PHP manual under Types, Pseudo Types, Callback [http://
www. php.net/manual/en/language.pseudo-ty pes.php# anguage.types.callback] and the documentation for the PHP
call_user_func [http://mwww.php.net/manual/en/function.call-user-func.php ] function. Also refer to Section 4.4.4,
“Object Methods as Callbacks’ later in this manual. Whether calling a function or an object method as a callback,
the same calling sequence is used.

functi on_name($i ng, $passthrough_arg, [other_args...])

$img
The GD image resource for the plot image.

$passthrough_arg
The third argument supplied to SetCallback ($arg) when the callback is established. This allows the programmer
to pass information to the callback without using global variables. This can be any PHP type including array. To
pass a reference, you should put it into an array and pass the array.

other_args...
Zero or more additional arguments supplied by PHPI ot to callbacks of thistype. Refer to Section 4.4.3, “Available
Callbacks” to see what callback reasons supply extra arguments.

For example, given this callback setup:

$pl ot - >Set Cal | back(' draw_graph', 'my_draw ng_cal | back', $myvar);
Then PHP ot will call:

ny_drawi ng_cal | back($i ng, $nyvar_val ue, $plot_area);

Where $myvar_value is the value of $myvar at the time SetCallback was called. (The plot_area parameter is only
supplied for the draw_graph callback in PHPIot-5.1.0 and later.)

Some callbacks are expected to return a value. This is documented in Section 4.4.3, “Available Callbacks’. In all
other cases, the return value from a callback function is ignored. (Callbacks which return a value were implemented
in PHPlot-5.1.3.)

4.4.2. Callback Function Access

By default, the callback function has access only to the GD image resource as the $img argument, the pass-through
argument provided when the callback function was registered, and additional arguments (if any) provided by PHPIot
for the callback. It does not have access to the PHPIot class object instance, nor any of its contents.
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If you need access to the internal s of the PHPIot class instance from your callback, you have three options.
1. You can declare your PHPIot class instance variable as global.

2. You can pass the instance variable as the $arg when registering the callback. With PHP5, thiswill pass areference
to the object, which allows reading and changing variables. (PHP4 would pass a copy of the abject at the time the
callback function is being set up, which would probably not be useful. There are work-arounds, but PHP4 is no
longer supported.)

3. You can use a class method which extends PHPlot. This is described in Section 4.4.4, “Object Methods as
Callbacks”.

As stated in the warning at the top of this section, any access to the classinternasis risky and subject to break with
any new update to PHPIot.

4.4.3. Available Callbacks

This section defines the currently available callback names. A callback nameis also called areason.

Note

At most one callback can be active for any given callback name, for each PHPIot object. Setting a second
callback on the same name will result in the new callback replacing the old one.

Most of the callbacks currently available are drawing callbacks, activated during the graph drawing process started
by DrawGraph. By convention, a drawing callback occurs right after the event which it names. For example, the
draw_titles callback will be called after drawing the plot titles.

Debug callbacksare for use when devel oping and debugging PHPl ot itself. Needlessto say, their usefor other purposes
is discouraged.

The following table lists the available callback reasons.

Callback Name: Calling Paint: Extra Parameters. [ Notes:
data _color Every time a color|$row, $col, $extra | The callback is expected to return an integer
is needed for a data color index into the data colors array. This
element. is for custom color selection. For more
information, see Section 4.5, “Custom Data
Color Selection”.
data_points Every time a data|$shape, $row, [ This callback is primarily used to create
point is plotted,|$cal, ... image maps. For more information, see
for supported plot Section 4.10, “Image Maps for Plot Data’.
types. Thiswas added in PHPIot-5.7.0.
draw_setup After al setup,|(None) Anything drawn here will be covered by the
before drawing background.
anything.
draw_image background |After drawing the|(None)
image backgrounds
and border.
draw_plotarea_background | After drawing|plot_area plot area parameter was added in
the plot area PHPIot-5.1.0
background.
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Callback Name: Calling Poaint: Extra Parameters: [ Notes:
draw_titles After drawing the|(None) Called even if no titles were set.
plot title, X and Y
titles.
draw_axes After drawing the X [ (None) Not called for pie charts.
and Y axis and grid
lines.
draw_graph After drawing the|plot_area plot area parameter was added in
body of the graph. PHPIot-5.1.0
draw_border After drawing the|(None) Not called for piechartsbefore PHP 0t-5.6.0
plot area border.
draw_legend After drawing the|(None) Not called if no legend was set.
legend, if legend is
enabled.
draw_all After all drawing is|plot_area Added in PHPIot-5.1.0
complete.
debug_textbox Just before drawing | $px, $py, [ Provides access to the orthogonal bounding
any text. $bbox_width, box position and size for the text string.

$bbox_height

debug_scale Called a  end|Functionname, then|For displaying intermediate values in
of many scale|an array of variable|margin and scale calculations.
calculation name => value
functions.
Notes:

Severa of thedrawing callbacksincludepl ot _ar ea asan extraparameter. Thisisan array of 4 valuesthat
define the plot area within the image, in GD pixel coordinates, as left_x, top_y, right_x, and bottom_y. For
more information, see Chapter 7, PHPIot Plot Layout.

See Section 4.4.5, “Using Callbacks to Annotate Plots’ for information on using the drawing callbacks to

annotate your plot.

4.4.4. Object Methods as Callbacks

The callback function argument to SetCallback can be an array of two elements: a class variable and a method. This
can be used with any class, but here we areinterested in using an extension of the PHPIot class. Consider the following
setup:

class my_PHPI ot extends PHPI ot

{
functi on my_PHPI ot ($w dt h=600, $hei ght =400, $outfile=NULL, $infil e=NULL)

$t hi s- >PHPl ot ($wi dth, $hei ght ,
}

$outfile, Sinfile);

function cal | back($i ng,
{
fwite(STDERR, "callback in object\n");
fwite(STDERR, "Plot area: ({$this->plot_area[0]}, {$this->plot_area[l]})
fwite(STDERR, " ({$this->plot_area[2]}, {$this->plot_area[2]})\n");

$ar g)

)
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}
}

We define a class which extends PHPIot, and amethod ‘callback’ which displaysthe plot areausing the internal PHPlot
classvariable plot_area. (Note we are using a PHP4-style constructor, which also works with PHP5. Y ou can use the
PHP5 constructor method instead.)

We will then create an instance of the extended class, and set a callback.

$pl ot = new nmy_PHPI ot (400, 300);
$pl ot - >Set Cal | back('draw titles', array($plot, 'callback'));

Thisisfor PHP5. For PHP4, you need to use a reference to the $plot instance. Note that PHP4 is no longer supported.

When the draw_titles callback istriggered, it will call the 'callback’ method inside our extended class. Because thisis
an extension of the PHPIot class, it has accessto all the member variables via $this.

4.4.5. Using Callbacks to Annotate Plots

This section contains information about using PHPIot callbacks to annotate a plot with text and graphics. Thisis an
advanced topic, and requires some knowledge of both PHPlot and the PHP GD extension.

Warning

The information in this section uses features which are recent additions to PHPIot, and in some cases uses
PHPIot internal variables and functions. Asaresult, these methods are lesslikely to work with older releases,
and more at risk to change or break in future rel eases.

This section will first provide general information and advice about annotating plots using callbacks. After, portions
of the script from Section 5.22, “Example - Annotating a Plot Using a Callback” will be explained in more detail.

The emphasis here is on using callbacks, but annotation is aso possible without callbacks. You can use
SetPrintlmage(False) to disable automatic output of your image. Then, when DrawGraph returns, you can annotate
your plot using GD functions on the i ng member variable of your PHPlot object. Use of callbacks is preferred,
however, because it makes your script somewhat less dependent on PHPlot internals (such asthei ng variable).

4.4.5.1. Setting the callback

Use SetCallback to establish a drawing callback. You can find a list of callbacks in Section 4.4.3, “Available
Callbacks’. The various callbacks with names starting 'draw_' are called at different points in the drawing process.
Drawn objects will cover items drawn at an earlier stage. For example, if you draw aline from a'draw_titles callback
(which is called after the plot titles are drawn, but before the graph is drawn), the line would be 'behind' and possibly
covered by the plotted data.

Note that PHPIot does very little except save parameter values until you call DrawGraph. For that reason, you should
use GD functions for annotation only from a drawing callback (that is, a callback with a name starting with ‘draw_").
The drawing callbacks are called after PHPIot calculations and image resource setup, at which point everything is
ready for drawing. In addition, you should not use PHP ot functions which control plot appearance from your drawing
callback. These would either have no affect, because it istoo late, or produce unexpected results.

4.4.5.2. Coordinates

When drawing with GD, you will use the Device Coordinate system. The coordinates in this system are pixels, with
the origin in the upper left corner of your image. Y advances down and X advances to the right.

If you want to make annotations relative to specific values in your plot data, you need to translate those values from
World Coordinatesto device coordinates. Use the PHPIot function GetDeviceXY to perform thistranslation. Y ou will
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need access to your PHPIot object from inside your callback function in order to use this (or any other PHPIot method
function). Y ou can make it global, or designate it as the passthrough argument to SetCallback.

Note

This does not apply to pie charts, which have do not use world coordinates.

If your annotations will fall outside the plot area (for example, in an area you reserved for annotation using
SetPlotAreaPixels or SetMarginsPixels, then you need not be concerned with coordinate translation. Of course, you
can also add annotations at fixed pixel coordinates inside the plot area, however these may overlay (if done from a
draw_graph or later callback) or underlay (if done before the draw_graph callback) the plotted data.

4.45.3. Colors

Every GD drawing function you use will require a color value argument. You are recommended to allocate your
own colors in your callback using the GD function i magecol orresol ve() . This function will always return
a color index, by either re-using an existing color in the image's color map, or by alocating a new color. Using
imagecol orresolve() rather than trying to access the PHPI ot internal variablesfor color indexeswill protect your script
from breaking if the way PHPlot managesitsinternal colors ever changes.

4.45.4. Text

Text can be added to your plot using GD functions which include i nagest ri ng, for build-in simple fonts, and
i magettftext for TrueType font text. To use these functions, you need device coordinates, as described above.

You can also add text to your plot using the PHPlot function DrawText. This is documented only for interna use
by PHPIot, so there is a risk of future incompatibility. But this function provides support for controlling the text
justification, and works better with multi-line text.

4.4.5.5. Example

This example creates a bar chart and adds annotation. The goal isto draw an €ellipse and add text to the highest and
lowest bars in a bar chart. Refer to Section 5.22, “Example - Annotating a Plot Using a Callback” for the complete
script and output from this example.

The script starts with the usual PHPIot object creation and setup.

$pl ot = new PHPI ot (800, 600);
$plot->SetTitle(' Monthly Wdget Sales');

(For the complete script, see the example referenced above.)

Before calling DrawGraph, establish the drawing callback. Thisusesthedr aw_al | callback, which getscalled when
all drawing is complete in DrawGraph. (Note: If using PHPIot-5.0.7 or earlier, use 'draw_graph' instead, as 'draw_all'
was not yet available.) The name of our callback functionisannot at e_pl ot , and we are passing the PHPIot object
($plot) as a pass-through parameter. Y ou can use a global or class callback instead - see Section 4.4.1, “Callbacks
Application Interface” for more on these options.

$pl ot - >Set Cal | back(' draw_al l', '"annotate_plot', $plot);

Here is the declaration of our callback function. The $i ng parameter is provided by PHPIot itself, and is the GD
resource for our image. The $pl ot parameter isthe pass-through argument we provided above when establishing the
callback. Some callbacks make other parameters available. In fact, 'draw_all' provides the plot area coordinates as an
additional parameter, but we don't need that here so we do not have to include that in the function declaration.
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function annotate_pl ot ($ing, $plot)
{

As stated above, you should allocate your own colors, rather than trying to get into PHPIot'sinternals for color values.
Here we allocate two colors and assign the color indexes to local variables:

$red = i magecol orresol ve($ing, 255, 0, 0);
$green = inmagecol orresol ve($ing, 0, 216, 0);

Next, we want to draw graphics centered on two points in our data. The points were calculated as best_index (X),
best_sales (Y), worst_index (X), and worst_sales (Y). In order to draw at these locations, we need to trandate the
values from World Coordinates to Device Coordinates. Thisis done using the PHPlot function GetDeviceXY .

list($best_x, $best_y) = $pl ot->GCet Devi ceXY($best _i ndex, $best_sal es);
list($worst_x, $worst_y) = $pl ot - >Get Devi ceXY($wor st _i ndex, $wor st _sal es) ;

Now we are ready to draw some ellipses, centered on our two data points. The values 50 and 20 are the width and
height, in pixels.

i mgeel | i pse($i ng, $best_x, $best_y, 50, 20, $green);
i mageel | i pse($i ng, $worst_x, $worst_y, 50, 20, $red);

As stated above, we have two options for text, and the example uses each method. We can draw text using the GD
functions, but we haveto do alittle more work to position the text. Here the text is approximately centered horizontally
and above the data point. (Note ImageString by default uses the upper |eft corner of the text string for positioning.)

$font = '3";

$fh = i magef ont hei ght ($f ont) ;

$fw = i nagef ont wi dt h( $f ont) ;

i mgestring($iny, $font, $best_ x-$fw 4, $best_y-$fh-10, 'Good Job!', $green);

Or, we can use the PHPlot internal function DrawText. With a PHPlot version 5.1.0 and later, we omit the font
specification and it will default to the generic font, which can be set with SetFont(‘generic’, ...)

$pl ot ->DrawText (' ', 0, $worst x, S$worst_y-10, $red, 'Bad News!', 'center', 'bottom);
4.5. Custom Data Color Selection

This section describes customizing the selection of data colors using a PHPIot callback. The data
color callback was added in PHPlot-5.1.3.

4.5.1. Standard Behavior of Data Color Selection

Before explaining how to customize data color selection, hereisareview of how data color selection works by default.

Think of your data array as having rows and columns. The rows represent values of the independent variable (usually
X), and the columns contain one or more val ues of the dependent variable (usually Y) for that value of the independent
variable. For this discussion, ignore any additiona entries in the data array, such as labels and X values. The set of
values from acolumn in your data array is aso referred to as a data set.

The standard behavior of PHPIot is to select a data color from the data colors array using the column index for the
data point. The selected color will be used to draw a point marker, line segment, bar, etc. This was explained in
Section 3.5.3, “Plotting Colors’.
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For example, if you have adataarray with 12 rows and 3 columnsfor abar chart, you are drawing 12 groups of 3 bars.
Within each bar group, the first bar will be drawn with the first color in the data colors array (the color with index 0),
the second bar will use the second color from the datacolorsarray, and the third bar will usethethird color. Y ou can see
thisin Example 5.4, “Bar Chart”, where the first three colorsin the data colors array are SkyBlue, green, and orange.

There are two other color arrays: the error bar colors and data border colors. Error bar colors are used in error plots
to indicate the positive and negative error range, and data border colors are used to outline bars in bar charts when
3D shading is off. The same index (but not necessarily the same color) is used to select the color for any of the three
elementswhich areusedin aplot. For example, thefirst dataset in apoints plot with error barswill use data color index
0 for the point markers, and error bar color index O for the error bars. The second bar in each group in an unshaded
bar chart will use the second data color to fill the bar and the second data border color to outlineit.

You can set the colors in the three color arrays with SetDataColors, SetErrorBarColors, and SetDataBorderColors.
PHPlot will pad al these arrays to the number of columns in your data array, by duplicating the earlier values. (For
example, if you have 5 data sets and define 3 colors red, green, and blue, PHPIot will pad this to be a5 color array
red, green, blue, red, green.) It will not truncate the arrays. This means you can define more data colors than there
are data columns. These additional colors will not be used with the standard color selection method, but can be used
with custom data color selection.

4.5.2. Custom Data Color Selection

If you need more control over data colors, you can use the PHPIot callback called dat a_col or . (See Section 4.4
“Callbacks’ for general information about callbacks.) Some of the things you can do with custom data color selection
are

A bar chart with each bar having a different color.
A linepoints plot with different colors for the line segments and the point markers.

A bar chart where the bar color depends on the value of that data point.

Note

Custom data color selection is not available for plot types pi e, ar ea, or st ackedar ea. These three plot
typesalready providefull control over the data color selection, with no need for the callback function, because
each color in the color array is only used once.

To customize the use of datacolors, you will define afunction that accepts as argumentsthe dataarray row and column
index numbers (0-based integers), and returns the color array index. Register this function with PHPIot as a callback,
and your function will be called whenever PHPIot needs to select a data color.

Note that your callback will return an array index, not a color value. For example, if it returns O, the first color in the
data colors array will be used, and the first color in the error bar colors array (if error bars are being drawn), and the
first color in the data border colors array (if data borders are being drawn). Y ou will most likely need to set up the data
colorsarray (and possibly the error bar colorsarray and databorder colorsarray too) in order to get the results you want.

A function to act as adata color callback might look like this:

function pickcol or ($i ng, $passthrough, $row, $col, $extra = 0)
{

$col or_index = ...;

return $col or i ndex;

}

The first two arguments are common to all callbacks. the PHPlot image resource, and your passthrough argument
(if any - see below). (You generally will not need to access the image resource from the data colors callback, but it
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is provided to al callbacks.) The second and third arguments specify which data value is being plotted. The $row
corresponds to the independent variable (usually X), and $col corresponds to the data set - plot line, bar within a bar
group, etc. Both $row and $col are zero based integers indexes.

Y our callback is expected to return a color array index for this data point. Thiswill be an integer greater than or equal
to zero, where zero indicates the first color in the colors array should be used. Y our returned index should be within
the bounds of the color array being referenced, however PHPIot will use the value you return modulo the size of the
array. For example, the default PHPlot data colors array has 16 colors. If your callback returns the value 20, the 5th
color in the array will be used (because 20 % 16 = 4, and index 4 is the 5th value in the array).

The $extra argument to your callback is for extrainformation you may need to determine the color to use. Currently,
thisisonly used for 'linepoints plots and 'linepoints’ error plots. These plots are drawn in two stages: points and lines.
In case you want different colors for the points and lines, use the $extra argument. It will have the value 1 when
PHPIot is requesting the color of the point marker (shape), and the value will be 0 when requesting the color of the
line segment. Note that the error bars of alinepoints error plot are drawn with the color index returned for the points
(but using the error bars colors, not the data colors).

Y ou do not need to specify the $extraargument in your callback function declaration if you do not need it. But if you do
specify it, you must makeit an optional argument with thevalue zero, because PHPI ot does not always supply thevalue.

The above function would be established as a data color callback for a PHPIot object $plot like this:
$pl ot - >Set Cal | back(' data_col or', 'pickcolor', $passthru_arg);
Thefirst argument isthe callback name, or 'reason’: dat a_col or . The second argument is the name of your callback

function. An object and method can be used hereinstead - see Section 4.4.4, “ Object Methods as Callbacks’. Thethird
argument is an optional pass-through value that will be sent to your callback function each timeit is called.

4.5.3. Custom Data Color Selection and Legend

If your plot includes alegend, the legend uses the colorsin the order defined in the data colors array, without regard to
any custom data color selection callback. When using a legend with a custom data color selection callback, you need
to define your data colorsarray (with SetDataColors, if used) and set your legend lines (with Setl egend) knowing that
each legend line will reference the corresponding color in the data array in order. The Custom Bar Colors example
referenced below demonstrates this.

4.5.4. Custom Data Color Selection Examples

For examples of using a data color callback, see Section 5.25, “Example - Creative Use of the Data Color Callback”
and Section 5.26, “Example - Custom Bar Colors Using the Data Color Callback”.

4.6. Plot Range and Tick Increment
Calculations

This section describes how PHPlot calculates the range of World Coordinate space, and the tick
increment for each axis, when those values have not been set manualy.

In order to plot a data set, PHPlot needs to map the data points from world coordinate space to device coordinate
space. The world coordinates of the data points are generally in real-world units, such as kilometers, seconds, degrees
centigrade, etc. Device coordinates are pixelsin an image file, display screen, or paper hardcopy. PHPlot knows the
pixel coordinates of the limits of the plot areain device space. In order to trandate data points from world coordinates
into pixel coordinates, it needs to know the limits of world coordinate space. These can be provided manually, or
computed by PHPIot.
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The limits of world coordinate space are the end-points of the X and Y axis lines. The two end-points of an axis are
also referred to asthe plot range along that axis. Each of those plot rangesisdivided into uniformly sized tick intervals,
which may or may not be marked by visible tick marks. The space between tick marks is called the tick increment.
PHPIot will calculate a suitable tick increment if necessary.

Therest of this section describes how PHPIot calculates the limits of the plot ranges, and the tick increments.

Note

This section does not apply to pie charts, which do not have X or Y axislines.

4.6.1. Manual (Fixed) Plot Range and Tick Increment

If you use SetPlotAreaWorld to set both Xmi n and Xmax to non-NULL values, thiswill fix both ends of the X axis.
Similarly, setting both Ym n and Ymax to non-NULL values will fix both ends of the Y axis. If you set both ends
of an axis, PHPIot will use exactly that for the plot range on that axis. Thisis recommended if your data has a range
which isknown, predictable, and/or 'natural’. For example, if your Y axis represents percentage values from 0 to 100,
you might use thisto fix the Y axis ends:

$pl ot - >Set Pl ot AreaVor | d(NULL, 0, NULL, 100);

Y ou can use SetX Ticklncrement to set afixed X tick increment, and SetY Ticklncrement to set afixed Y tick increment.
If you set a fixed tick increment along an axis, PHPIot will use exactly that value (even if it results in too many, or
too few tick marks).

Another way to manually specify tick increments is with SetNumXTicks or SetNumY Ticks. These set the desired
number of tick intervals. PHPlot will then calculate thetick increment by dividing the plot rangeinto exactly that many
intervals. For example, if the Y axisrangeis0to 17, and you use $pl ot - >Set NunYTi cks( 6) to get 6 intervals,
then the tick mark spacing will be about 2.833333. Thisis probably not a desirable value for thetick increment. Using
Set NunmXTi cks or Set NumyTi cks to set the number of tick intervalsis usually not a good idea, unless you also
set the plot range with SetPlotAreaWorld.

If you set both ends of the X or Y plot range, PHPlot will position tick marks starting from the lower end of that range,
by default. For example, if you set the Y axisrangefrom 1 to 20, with atick increment of 5, thetick markswill beat 1,
6, 11, and 16. Y ou can set atick anchor to changethis. See Section 4.6.9, “Tick Positions” below for moreinformation.

4.6.2. Partial Fixed Plot Range

If you use SetPlotAreaWorld to set either Xmi n or Xmax (but not both) to anon-NULL value, or you set either Yimi n
or Ymax (but not both) to anon-NULL value, then you are fixing one end of the plot range. PHPlot will use your fixed
value for that end of the range, and cal culate the other end as described below.

Thismay make senseif your data has afixed lower (or upper) bound. For example, if you are plotting outdoor summer
temperatures in degrees Fahrenheit, you might use something like this:

$pl ot - >Set Pl ot Ar eaWor | d( NULL, 60);

which sets Ymin to 60.

Since PHPlot positions tick marks starting from the lower limit of the X and Y plot ranges, setting Xmi n or Yni n
establishes the basis for tick marks along that axis. For example, if you set the lower end of the X axis range to 12,
with atick increment of 10, thetick marksalong X will be at 12, 22, 32, etc. Y ou can set atick anchor to change this.
See Section 4.6.9, “ Tick Positions” below for more information.
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4.6.3. Automatic Range Calculation

Each end of the plot range (for both X and Y') which is not specified using SetPlotAreawWorld will be calculated by
PHPIot. The algorithm used by PHPIot to calculate the ends of a plot range is not perfect, but is meant to create
reasonable plotsin amagjority of cases.

Note

Thisdescription applies starting with PHPIot-6.0.0. In older versions, PHPIot used amore simplistic approach
to calculating the plot range.

Here is an overview of the method, using the Y axis as an example. Dat aM n and Dat aMax are the smallest and
largest Y values in the data array (or the values derived from the data array, for some plot types). Pl ot M n and
Pl ot Max are the calculated limits of the plot range. Remember that PHPlot only calculates PlotMax and PlotMin if
they have not already been set using SetPlotAreaWorld.

1. Initialization: Start by setting the plot range to the data range: PlotMin = DataMin, and PlotMax = DataMax. The
plot range will now include all the data, but just barely.

2. Zero Magnet: If the plot range does not currently include zero (PlotMin <= 0 and 0 <= PlotMax), PHPIot tries to
extend the range so it will begin or end at zero. Thisis done by either by moving PlotMin down to zero (for positive
data), or by moving PlotMax up to zero (for negative data). Thereisalimit asto how far PHPlot iswilling to extend
the plot range to include zero (see below).

3. End Adjust / Increase range: PHPlot may then adjust the ends of the plot range by a factor (adjust_amount)
multiplied by the plot range. This provides some extra room above or below the data for data value labels, and
prevents the top (or bottom) of the plotted data from hitting the edge of the plot area, which would detract from the
appearance. Adjustment only occursfor PlotMinif it is negative, and for PlotMax if it is positive. This corresponds
to the direction of the plot data'away' from zero. For example, if 0 < PlotMin < PlotMax (all the datais positive),
then PlotMax will beincreased. If PlotMin < PlotMax < 0 (all the dataiis negative), then PlotMin will be decreased.
If therange spansOwith PlotMin < 0 < PlotMax, then both PlotMin will be decreased and PlotMax will beincreased.

4. End Adjust / Finalize: PHPlot may then adjust the ends of the plot range further, based on the adjustment mode
(adj ust _node), but only if the end of the range is not aready zero.

« If the adjustment mode is T (Tick, the default mode), then PlotMax is adjusted up to the next higher tick mark
position, and PlotMin is adjusted down to the next lower tick mark position. Note that this happens even if
tick marks are not displayed. If atick anchor is set, this is taken into account when adjusting the range (see
Section 4.6.9, “Tick Positions’ below).

* If the adjustment mode is R (Range), there is no further adjustment.

* If the adjustment mode is | (Integer), then PlotMax is adjusted up to the next higher integer, and PlotMin is
adjusted down to the next lower integer.

Note that adjustment modesRand | areintended for specia applicationswherethe default T (Tick) mode produces

undesirable results.

4.6.4. Automatic Range Parameters

The range calculation uses parameters which can be set using TuneXAutoRange and TuneY AutoRange. The
parameters are described in the next sections.

4.6.4.1. Range parameter: zero_magnet

Thezer o_nmagnet parameter setsthe strength of the zero magnet, which controls how far PHPlot iswilling to extend
the plot range to include zero, if the range does not aready include zero. Thisis afloating point number greater than
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or equal to 0, and lessthan or equal to 1.0. A value of 0 means the magnet is disabled. PHPIot will not extend the plot
range to include zero. A value of 1.0 means the magnet strength is infinite, and PHPlot will always extend the plot
range to include zero. For increasing values between 0.0 and 1.0, the zero magnet becomes stronger, and PHPI ot will
go further in extending the plot range to include zero.

Between 0 and 1.0, the zero magnet factor isapplied asfollows. Let ZF = zero_magnet / (1 - zero_magnet). Thismaps
the zero magnet domain of 0:1 into the range O:infinity. PHPlot will extend the plot rangeto include O if that increases
the range by afactor of ZF or less.

For example, the default zero magnet factor of 6/7 results in ZF=6, so PHPlot will ‘pull’ the bottom of the plot range
downto zero if doing so will stretch the range by 600% or less. (If the datais all negative, it will apply the zero magnet
to 'pushing' the top of the range to zero in the same manner.) If the data range is 500 to 600, PHPIot will adjust it
to become 0 to 600, because adjusting the lower range by 500 is less than the maximum 6*100. If the datarange is
900 to 1000, PHPIot will not adjust it to start at 0, because the zero magnet is only 'strong enough' to pull the range
down by 6*100, not 900.

The purpose of having a variable zero magnet is to balance two conflicting goals:

* Including zero in the data range improves the utility of plots, as it facilitates comparing relative changes and
differences.

* Increasing the datarange of aplot makesit harder to see relatively small changes in the data.
4.6.4.2. Range parameter: adjust_mode

Theadj ust _node parameter selects from one of three methods PHPIot has to determine how to extend the end of
the plot range. The value is a single character, selecting one of three available modes.

Mode |Description

T Tick : extend the range, then to the next tick
mark.

R Range : extend the range.

I Integer : extend the range, then to the next
integer value.

The default mode is T, extend to tick mark. Mode | , extend to integer, is similar to the only available adjustment
mode available before PHPIot-6.0.0.

Range end adjustment works asfollows. First, PlotMinisextended by theadj ust _anount multiplied by the current
plot range (PlotMax - PlotMin), but only if PlotMin is negative. Similarly, PlotMax is extended by the same factor,
but only if it is positive. This corresponds to where extra spaces is needed for data value labels, for example: above
positive values, and below negative values.

For adjustment mode R, that completes the range adjustment. For example, in this mode, with the adjustment amount
0.025 and data range -10 to 10, the resulting plot range will be -10.5 to 10.5 (having been increased at each end by
2.5% times the range of 20).

For adjustment mode | , after extending the range, PHPIot adjusts PlotMin to the next lowest integer, and PlotMax
to the next highest integer. Using the same example, with the data range -10 to 10 and adjustment amount 0.025, the
range isnow -11 to 11 using this mode.

Adjustment mode T, the default mode, extends the range end to coincide with atick mark (or where atick mark would
be, if tick marks were displayed). In thismode, theadj ust _anount can be thought of as controlling the minimum
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amount of space between the top of the data and the next tick mark. If the adjust_amount is 0, and the maximum data
value DataM ax falls exactly on atick mark, PHPIot will end the range at that tick mark. But if adjust_amount is greater
than zero, PHPlot will extend the range by least one additional tick mark.

Asan example of T adjustment mode, consider a'Y tick increment of 10, and adjustment amount 0.03 (3%). With the
Y datarange of 0to 95, PHPlot will set PlotMax to 100 - extending the range to the very next tick mark. But witha'Y
datarange of 0 to 98, the space between DataMax and the tick mark at 100 is not enough (less than 3% of the range),
so the range is extended to the next tick mark after that, at 110.

4.6.4.3. Range parameter: adjust_amount

Theadj ust _anmount parameter determines how much the end of the plot rangeis adjusted (extended) to leave room
for 1abels within the plot area, or to keep the plotted data from pushing against the edge of the plot. Thisis a non-
negative floating point value.

See the previous section on how the adjust_mode and adjust_amount parameters are used.

Thedefault adjustment amount iseither 0 (0%) or 0.03 (3%), depending on the plot type, and on whether the adjustment
isfor theindependent or dependent variable. For most plot types, the default isOfor theindependent variable axis (X for
vertical plots, Y for horizontal plots), and 3% for the dependent variable axis. Some plot types, such as bubbles, benefit
from adjustment on both axes, so the default value for adjust_amount is 3% for both X and Y. Other plot types, such
as candlesticks, do not need any adjustment on either axis (because there are no data value labels, and the upper wick
may touch the edge of the plot without harm). For these plot types, the default adjust_amount is 0% for both X and Y.

4.6.5. Examples of Automatic Range Calculation

Here are 3 examples showing the automatic range calculation. Each figure contains 4 plots showing the cumulative
effect of the numbered steps which are detailed above: (1) initia range, (2) zero magnet, (3) end adjust / increase
range, and (4) end adjust / finalize (‘'Tick' adjust mode).

In the first example, the datais al positive (DataMin > 0).
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Note: Y ou can seein the figure about that the small adjustment to the top of the Y range made at step (3) is completely
absorbed in the adjustment to reach the tick mark at step (4). Thisis not aways the case. If the data happens to end
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exactly at atick mark, and the adj ust _anpunt parameter is greater than zero, PHPlot will extend the range to
the next tick mark after that. In a more general sense, when using 'Tick' adjustment mode, the adjustment amount
represents the minimum amount of space to allow between the data maximum and the plot maximum.

In the second example, the data is both negative and positive. Note that in this case the zero magnet (step 2) has no
effect, and the end adjustment (step 3) and adjust to tick (step 4) change both ends of the range.
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Thethird example hasall negative data (DataMax < 0). Zero magnet appliesto thetop of the range, and end adjustment
appliesto the bottom of the range in this case.
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1. When using the text-data data type, you are drawing avertical plot without specifying the values of the independent
variable X. Your data array will contain only labelsand Y values; the X values are implied.

2. When using the text-data-yx data type, you are drawing a horizontal plot without specifying the values of the
independent variable Y. Your data array will contain only labels and X values; the'Y values areimplied.

If you don't use SetPlotAreaWorld to set an explicit plot range for the independent variable axisin these cases, PHPlot
setsthe plot rangefor that axisto start at O and end at N, where N isthe number of rowsin the dataarray. The automatic
range calculation is disabled for that axis, and there is no adjustment.

4.6.7. Automatic Tick Increment Calculation

For both the X axisand Y axis, PHPIot calculates atick increment if it was not set as described above. (Even if your
plot has no visible tick marks along an axis, PHPlot will calculate atick increment for that axis, since it might be used
in adjusting the plot range.)

Note

This description applies starting with PHPlot-6.0.0. In older versions, PHPIot simply divided the plot range
by 10 to calculate the tick increment.

PHPIot uses one of three methods to calculate a tick increment for a given plot range (along the X or Y axis). The
methods are called 'decimal’, 'binary’, and 'date', and correspond to the t i ck_node parameter described below. By
default, PHPlot usesthe 'decimal’ method, unless the axislabel s have been set up to use date/time labels, in which case
it uses the 'date’ mode. Y ou can also directly control which method is used.

Using the decimal method, PHPIot picks the largest tick increment which is 1, 2, or 5 times a power of 10, and which
divides the plot range into no fewer than the acceptable minimum number of tick intervals (seethe m n_ti cks
parameter below). The power of 10 can be negative, zero, or positive. Valid automatically-calculated tick increments
for non-negative powers of 10 include 1, 2, 5, 10, 20, 50, 100, 200, 500, etc. Valid automatically-calculated tick
increments for negative powers of 10 include 0.5, 0.2, 0.1, 0.05, 0.02, 0.01, etc.

For example, given the range 0 to 135, and the default min_ticks of 8, PHPlot will calculate atick increment of 10,
giving 14 intervals. A tick increment of 20 is not valid because it would result in only 7 intervals, fewer than the
minimum of 8. A tick increment of 5would result in 28 intervals; while thereis no explicit maximum, PHPlot chooses
the largest valid increment that produces 8 or more intervals.

When using the date method, PHPlot selects from a pre-defined list of valid tick increments. The list covers a range
from 1 second up to 7 days: 1, 2, 5, 10, 15, and 30 seconds; 1, 2, 5, 10, 15, and 30 minutes, then 1, 2, 4, 8, 12,
24, 48, 96, and 168 hours. PHPIot will pick the largest increment in the list which will result in no fewer than the
acceptable minimum number of tick intervals (m n_t i cks). If the plot area range exceeds 7 days, PHPlot switches
to the 'decimal' method instead, with units of 24 hours. With the 'date’ method, PHPlot never chooses an increment
less than 1 second.

For example, given a date/time range which spans 1020 seconds (17 minutes), and the default min_ticks of 8, PHPlot
will calculate atick increment of 120 seconds (2 minutes), which resultsin 9 intervals. Thisis the largest increment
in the list above which resultsin 8 or more intervals.

When using the binary method, PHPIot picks the largest tick increment which is a power of 2, and which divides
the plot range into no fewer than the acceptable minimum number of tick intervals (seethe mi n_t i cks parameter
below). The power of 2 can be negative, zero, or positive. Valid automatically-calculated tick increments for non-
negative powersof 2include 1, 2, 4, 8, 16, 32, etc. Valid automatically-cal culated tick increments for negative powers
of 2 include 1/2, 1/4, 1/8, 1/16, 1/32, etc. (Note that PHPIot will label these ticks as decimal values 0.5, 0.25, 0.125
etc., not fractions.)
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4.6.8. Automatic Tick Increment Parameters

The tick increment calculation uses parameters which can be set using TuneXAutoTicks and TuneY AutoTicks. The
parameters are described in the next sections.

4.6.8.1. Tick Increment parameter: min_ticks

Themi n_ti cks parameter setsthe minimum number of tick intervalsalong the axis. The default is 8. The maximum
number of tick intervals will be about 2.5 times the minimum. (The value 2.5 comes from the largest ratio between
adjacent acceptable tick increment values. This is true for the ‘decimal’ method choices of 1, 2, 5, 10, 20, etc., the
'binary' method, and also for the pre-defined list of values used with the 'date’ method.) Therefore, by default, a plot
range will have between 8 and 20 tick intervals inclusive (before possible additional tick intervals resulting from
adjustment to the range, as described above).

4.6.8.2. Tick Increment parameter: tick_mode

Thet i ck_node parameter selects one of the three available methods to calculate the tick increment:

Mode Description

decimal [Useapower of 10times1, 2, or 5

binary Use a power of 2

date Use a date/time increment value

These methods are described in more detail above.

By default, PHPl ot will automatically decide which method to use. It will usethe' dat e' method if the corresponding
axis tick labels use date/time formatting (as set with SetXLabel Type(' tine') or SetYLabelType('tine')).
Otherwiseiswill usethe' deci mal ' method.

Use this parameter to override the automatic tick increment method selection. For example, if you are using date/time
values along the X axis, but have a custom label formatting function (rather than selecting t i me format type), you
will probably want to tell PHPlot to pick a date/time tick increment for the X axis:

/l Pick a date/tinme tick increnment on X
$pl ot - >TuneXAut oTi cks(NULL, 'date');

Another example isif you are using time value label types along X, but you want tick increments to follow the 1, 2,
5 times power of 10 rule, rather than choosing a date/time value. Y ou can use:

/1l Format X | abels as tine val ues:

$pl ot - >Set XLabel Type('tinme', ' %t %M %S );

/1 Override default and use the decimal nethod to pick a tick increnent:
$pl ot - >TuneXAut oTi cks(NULL, 'decimal');

In this third example, your Y axis values represent something like memory sizes which are normally measured in
powers of two. Y ou can have PHPIlot pick apower of two as atick increment with:

/1l Use a power of 2 for the Y axis tick increment:
$pl ot - >TuneYAut oTi cks(NULL, 'binary');

If the plot rangeis small enough, PHPlot may select atick increment which isless than one - anegative power of two.
Thisresultsin atick increment of 1/2, 1/4, 1/8, 1/16, or smaller. If you want to use the binary tick method, but do not
want fractional tick increments, setti ck_i nc_i nt eger (see next section):
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/1 Valid tick increments are powers of 2 &gt;= 1
$pl ot - >TuneXAut oTi cks(NULL, 'binary', TRUE);

4.6.8.3. Tick Increment parameter: tick_inc_integer

Thetick_inc_integer parameter is a boolean flag which can be set to prevent fractional tick increments. If
the flag is TRUE, PHPIot will not pick atick increment lessthan 1. This may result in fewer than mi n_t i cks tick
intervals. If the flag is FALSE, PHPIot may pick any tick increment. The default is FALSE.

The 'decimal’ and 'binary' tick increment selection methods (see above) can select tick increments less than 1, using
negative powersof 10 or 2 respectively. Thiswill happen if the plot rangeis small enough (and/or mi n_t i cks ishigh
enough). Specifically, afractional tick increment will result from having a plot range which isless than the minimum
number of ticks. Setti ck_i nc_i nt eger to TRUE if you do not want fractional tick increments. This parameter
does not apply to the'date’ tick increment selection method, which does not support tick incrementsless than 1 second.
In'date' mode, ti ck_i nc_i nt eger isassumed TRUE.

Note

PHPlot never picks a tick increment which is greater than one and not a whole number. Selected tick
increments are either integers >= 1, or fractions between 0 and 1.

For example, if your Y datarangeis0to 1.8, and you setthet i ck_i nc_i nt eger parameter for Y to TRUE, then
PHPlot will use atick increment of 1, and you will get only 2 tick intervals. Thisis|ess than the default minimum of
8tick intervals. Withti ck_i nc_i nt eger FALSE, PHPlot would use atick increment of 0.2 in 'decimal’ mode,
or 0.125 in 'binary' mode.

4.6.9. Tick Positions

This section describes how PHPlot positions the tick marks along the X and Y axis (if tick marks are enabled), and
thetick label values which result. Several factors are involved:

* The plot range minimum (PlotMin), which is the world coordinates of the left end of the X axis, or the world
coordinates of the bottom of the Y axis.

» Whether or not a tick anchor was set. You use a tick anchor to tell PHPlot that you want tick marks based on a
particular world coordinate value.

e Theplot range adjustment modeadj ust _node (seeabove), if PHPIlot calculated the plot range minimum PlotMin
automatically.

PHPIot generally placestick marksa ong each axis starting from the minimum val ue of the plot range (PlotMin), which
is the left-most position on the X axis, and the bottom-most position on the Y axis. Therefore, the value of PlotMin
affects all the tick values. For example, if thetick increment is 10, and PlotMin is 12, tickswill be at 12, 22, 32, 42.

A tick anchor can be set with SetX TickAnchor or SetY TickAnchor to changetick mark positions. Inthe above example,
with PlotMin 12, if you set a tick anchor at 10, you will get tick positions 20, 30, 40, etc. Setting the tick anchor
shifts al the ticks, so one of them falls at the anchor (or would, if the axis was extended). Thus, atick anchor can
be used to 'round off' the tick values to desired numbers, when the plot range minimum (PlotMin) is not a multiple
of the tick increment.

If you set the plot range minimum (PlotMin) to afixed value with SetPlotAreaWorld, consider that this value will be
used as the basis for tick marks along that axis, unless you also set atick anchor.

If PHPIlot calculates the plot range minimum using the default adjustment mode T (adjust to tick, see above), then
PHPIlot will adjust therange to start at atick mark. That is, PHPlot acts asif atick anchor was set at 0. Y our tick marks
will be at whole multiples of the tick increment, unless you set atick anchor to move them somewhere el se.
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Intheother adjustmentsmodes- | (integer) or R(range) - PHPIot makes no attempt to correl ate the plot range minimum
with the tick increment. Y our tick marks will probably not be located at multiples of the tick increment. In mode R
(range), your tick marks will likely not even be whole numbers. As in all other cases, you can set a tick anchor to
position the tick marks at the values you prefer.

Here are some examples of PHPIot-cal culated plot ranges and tick positions, when no tick anchor has been set.

Y data
min

Y data
max

Adjustment
Mode

Resulting
Plot Range

Resulting Tick Positions

Notes

7

123

T (tick)

0to 130

0, 10, 20, ... 130

Thebottom of the Y rangeisextendedto
zero, and thetick marks are at multiples
of 10. Thetop of the'Y rangeis extended
to the next tick mark.

123

R (range)

0to 126.69

0, 10, 20, ... 120

With' R adjustment mode, the top of
the Y range is extended by 3% of the
range. The bottom of the Y range was
moved to zero (due to the zero magnet),
so the tick marks are based at 0 and
positioned at whole multiplesof 10. The
resultingtick marksarethesameas' T'
mode, except the Y axis does not end at
atick mark.

123

| (integer)

0to 127

0, 10, 20, ... 120

Here ' | ' adjustment mode is almost
the the same asthe previous case, except
the top of the range is adjusted to
the next integer. Since there is no tick
mark there, the difference would not be
visible.

-17

33

T (tick)

-20to 35

-20, -15, -10, -5,
0,5 10, ..35

Both ends of plot range are adjusted
to a tick position, with an implied tick
anchor at 0. Theresulting tick marksare
at whole multiples of thetick step 5.

-17

33

R (range)

-18.5t0 345

-18.5,-135,-8.5,
15,65,...315

In this mode, the range is simply
extended by 3% (by default) at each
end, where 3% of (33+17) = 15.
The resulting tick mark positions are
probably not ideal.

-17

33

| (integer)

-19t0 35

-19,-14,-9,-4,1,6, ... 31

In this mode, the range is extended by
3%, and then the ends are extended
to the next integer. The tick mark
positions are whole numbers now, but
not anchored at 0.

To summarize, setting a tick anchor to force the tick positions to align one tick at a particular value, usually 0, can
be useful in the situations including:

You are letting PHP ot calculate the range, but with adjustment mode R (range) or | (integer).

You are manualy setting the minimum of the plot range with SetPlotAreaWorld to a value other than zero or a
whole multiple of the tick increment.

You are using date/time values along the axis, and you need the ticks to start at a specific date/time value (such
asthe start of an experiment).

74




PHPlot Advanced Topics

» You are using aversion before PHPIot-6.0.0, which only supports an adjustment mode similar to | (integer).

4.6.10. Plot Range Regressive Cases

Given incomplete or contradictory data, PHPlot will always produce a positive plot range (PlotMin < PlotMax),
although the range may be somewhat arbitrary. Here are some of the regressive cases, and how PHPlot produces an
automatic range for them. Dat aM n and Dat aMax mean the limits of the data from the data array; Pl ot M n and
Pl ot Max are the limits of the plot range. In all cases, any values specified in SetPlotAreaWorld will not be altered
by PHPlot, even if it resultsin a plot with no visible data points.

Empty range with non-zero values (DataMin == DataMax != 0):
For positive data, PHPlot uses the range O to K, where K isthe larger of DataMin and 10. For example, if all the
Y valuesare5, PHPlot uses0to 10 for the Y range; if al the Y valuesare 150, PHPlot uses 0 to 150. For negative
data, PHPlot uses a similar method, setting PlotMax=0.

Empty range with all zero values (DataMin == DataMax == 0):
PHPIot uses the arbitrary range 0 to 10.

Partially specified range with maximum set and al data above that:
If you set PlotMax to avalue, but al your data is above that (DataMin > PlotMax), you will get an empty plot.
PHPlot will use arange of 0 to PlotMax if your PlotMax is positive, else arange of PlotMax-10 to PlotMax. All
your data points will be outside the plot area.

Partially specified range with minimum set and all data below that:
If you set PlotMin to a value, but all your datais below that (DataMax < PlotMin), you will get an empty plot.
PHPIlot will use arange of PlotMin to O if your PlotMin is negative, else arange of PlotMin to PlotMin+10. All
your data points will be outside the plot area.

Negative range or zero range:
If you try to use SetPlotAreaWorld to set a negative range (PlotMin > PlotMax) or zero range (PlotMin ==
PlotMax), PHPIot will report an error and not produce a plot.

Note that the above range choices happen as part of the "initialization" step of automatic range calculation (see
Section 4.6.3, “ Automatic Range Calculation” above). That is, the sel ected rangeisthen subject to the same adjustments
asin other cases.

4.7. Tuning Parameters

This section documents some PHPIot class member variables that can be used to adjust the
appearanceof plots. Y ou shouldrarely find it necessary to change these, and PHPIot does not provide
"Set" functions for them.

The class member variables listed in Section 10.1, “List of Member Variables’ are generally reserved for use only
by the class implementation itself. But there are some adjustments you can make to the appearance of a plot only by
changing member variables. This section documents some PHPIot class member variablesthat alter aplot appearance,
but which do not have any defined class functions for you to use to set the values.

For example, if you want PHPIot to draw the X/Y grid above (after) the plot, rather than behind it, you would do
the following:

$pl ot = new PHPI ot (800, 600);

$plot->grid_at _foreground = TRUE; // Draw grid after plot
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4.7.1. Tuning Bar Charts

These variables affect plot types bars and stackedbars. They are used to control the width of the bars. (For horizontal
plots, the "width" of the barsis actually the height.)

bar _extra_space
Controls the amount of extra space within each group of bars. Default is 0.5, meaning 1/2 of the width of one bar
isleft as a gap, within the space allocated to the group (see gr oup_f r ac_wi dt h). Increasing this makes each
group of bars shrink together. Decreasing this makes the group of bars expand within the allocated space.

group_frac_width
Controlsthe amount of available space used by each bar group. Default is 0.7, meaning the group of barsfills 70%
of the available space (but that includes the empty space due to bar _extra_space). Increasing this makes
the group of barswider.

bar _wi dt h_adj ust
Controls the width of each bar. Default is 1.0. Decreasing this makes individual bars narrower, leaving gaps
between the barsin a group. This must be greater than 0. If it is greater than 1, the bars will overlap.

If bar_extra_space=0, group_frac_width=1, and bar_width adjust=1 then all the bars touch (within each group, and
adjacent groups).

4.7.2. Tuning Box Plots

These variables affect plot type boxes. (Box Plots were added in PHPI0t-6.1.0.)

boxes_max_wi dt h
Thisis one half the maximum width of the boxes. The default is 8 pixels.

boxes_mi n_wi dt h
Thisis one half the minimum width of the boxes. The default is 2 pixels.

boxes_frac_wi dth
Thisis the fractional amount of the available space (plot width area divided by number of points) to use for half
the width of the boxes. The default is0.3. This needsto be lessthan 0.5 or there will be overlap between adjacent
boxes.

boxes t w dth
Thisisthe ratio of the width of the T' ends of the whiskersto the width of the boxes. The default is 0.6, meaning
the 'T" ends are 60% of the width of the boxes.

PHPlot calculates the width of the boxes in abox plot in the same way as it does for OHL C and candlestick plots (see
Section 4.7.4, “Tuning OHLC Charts’). Half of the width of each box is:

hal f_wi dth = nax(boxes_m n_wi dth, m n(boxes_max_wi dth, boxes frac_width * avail _area))
Where avail _area = plot_area width / nunber_data_points

4.7.3. Tuning Bubble Plots

These two variables set the range of bubble size in bubbles plots.

bubbl es_m n_si ze
Minimum bubble diameter in pixels.
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bubbl es_max_si ze
Maximum bubble diameter in pixels.

The point with the smallest Z value will be drawn as a bubble with a diameter of bubbles min_size, and the point with
the largest Z value will be drawn as a bubble with a diameter of bubbles max_size. That is, PHPIot linearly maps the
range of Z valuesin the plot to the range of bubble sizes.

By default, the minimum bubble size is 6 pixels, and the maximum bubble size is 1/12 times the smaller of the plot
area width and plot area height. For example, if the plot area is 800x600, the default maximum bubble size will be
50 pixels (600 / 12).

4.7.4. Tuning OHLC Charts

These variables affect plot types ohlc, candlesticks, and candlesticks?, For candlesticks plots, they adjust the
calculation of the width of the candlestick body. For basic OHL C plots, they adjust the calculation of the length of the
tick marks which represent opening and closing prices. (All of these were added in PHPIot-5.3.0.)

ohl c_nmax_wi dth
This is one half the maximum width of the candlestick body, or the maximum length of an OHLC tick mark.
The default is 8 pixels.

ohl c_mi n_wi dth
Thisisone half the minimum width of the candlestick body, or the minimum length of an OHLC tick mark. The
default is 2 pixels.

ohlc _frac_width
Thisis the fractional amount of the available space (plot width area divided by number of points) to use for half
the width of the candlestick bodies or OHLC tick marks. The default is 0.3. This needsto belessthan 0.5 or there
will be overlap between adjacent candlesticks.

PHPIlot calculates a value to use for one half the width of the candlestick bodies, or for the OHLC open/close tick
mark lengths, asfollows:

hal f_width = max(ohlc_m n_wi dth, mn(ohlc_nmax_w dth, ohlc frac_width * avail _area))
Where avail _area = plot_area width / nunber_data_points

4.7.5. Tuning Pie Charts

These variables adjusts the appearance of pie charts.

pi e_di am factor
Diameter factor for shaded pie charts. Thisis the ratio of the height to the width of the pie. The default value is
0.5, meaning the pie chart will be drawn as an ellipse with height equal to half of itswidth. Thisvariableisignored
for unshaded plots (see SetShading), which are always circular (diameter factor of 1.0).

pi e_m n_size_factor
The minimum size of the pie in a pie chart, relative to the plot area size. When pie chart autosizing is on (see
SetPieAutoSize), and pie labels are located outside the pie chart (as they are by default), PHPlot will shrink the
pie so thelabelswill fit inside the plot area. To prevent an overly long label from making the pietoo small, PHPlot
usespi e_m n_si ze_f act or tolimit how small the pie will become. The default value is 0.5, meaning the
pie chart will be no smaller than half the width or height of the plot area, even if that makes the labels fall partly
off the image.

Setting this smaller alows the pie to be asmaller portion of the plot area, if long labels require the space. Setting
this larger prevents the pie from becoming smaller in that case. Setting this to 1.0 is approximately equivalent
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tousing Set Pi eAut 0Si ze( Fal se) . (Thedifference isthat the later still leaves a small gap between the pie
and the plot area boundary.)

4.7.6. Tuning the Legend

This variable adjusts the appearance of the legend.

| egend_col orbox_wi dt h
Thisis an adjustment factor for the width of the color boxes in the legend. With the default value 1.0, the color
boxes are as wide as one character in the font used in the legend (width of "E" for TrueType fonts). A value
of 2.0 makes the color boxes twice as wide, and 0.5 makes them half the character width. (This was added in
PHPI0t-5.3.0.)

If point shapes are used in the legend instead of color boxes (see SetlL egendUseShapes - for points plots and
similar), then| egend_col or box_wi dt h still adjusts the horizontal space allocated for the point shape. The
point shapeitself is not scaled, but isalways drawn at the same size asin the plot itself. If the plot area has a color
background, the width adjustment will stretch the box in that color which is drawn behind the point shape.

If line markers are used in the legend of instead of color boxes (see SetL egendUseShapes - with line plots and
similar), thenl egend_col or box_w dt h scalesthe horizontal space allocated for the line marker, but thereis
an additional factor of 4 applied by PHPIot. Thisleaves enough room to draw aline segment that can be identified
visually by color and width.

4.7.7. Tuning Labels

These variables affect the appearance of |abels.

dat a_val ue_| abel _angl e
This sets the angle, in degrees, for the position of data value labels near the data points they label. Together with
dat a_val ue_| abel _di st ance, it determines the position of the reference point for the label. (This does
not apply to data value labels for bars or stackedbars plots, as the label position is fixed for these plot types.)
The default is 90 degrees, which places the label above the data point. PHPIot automatically selects which text
alignment to use, based on the angle. For example, with the default 90 degree angle, the label will be horizontally
centered, vertically bottom aligned. If the angleis 0 degrees, the alignment is horizontally left, vertically centered.

dat a_val ue_| abel _di stance
This setsthe distance, in pixels, for the position of data value labels near the data points they label. Together with
dat a_val ue_| abel _angl e, it determines the position of the reference point for the label. (This does not
apply to data value labels for bars or stackedbars plots, as the label position is fixed for these plot types.) The
default is 5 pixels.

4.7.8. Miscellaneous Tuning

These variables affect other aspects of the appearance of aplot.

grid_at_foreground
Controls the order in which certain plot elements are drawn. The default is FALSE, meaning the X axis, Y axis,
and grid lines are drawn before the main part of the plot. If TRUE, the X axis, Y axis, and grid lines are drawn
after the main part of the plot, which results in the grid lines overlaying the plotted data.

| ocal e_override
Set this to TRUE (or any non-empty value) to prevent PHPIot from loading information about the locale from
the operating system. You must do this if you want to override the locale using set | ocal e() from your
PHP code, perhaps because your platform does not allow setting the locale from environment variables. See
SetNumberFormat for more information.
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safe_margin
This is the amount of space that PHPlot leaves between elements that should not touch. The default is 5 pixels.
Changing this is not recommended. The effect is similar to changing the cellpadding on an HTML table.

4.8. Multiple Plots Per Image

This section contains information about producing more than one plot on an image.

Using PHPIot, you can produce more than one plot on asingleimage. These can betiled plots - separate plots manually
positioned within the image, or overlay plots. Tiled plots are used when you want to display more than one plot on a
singleimage, for example side-by-side. Overlay plots are used when you want to show more than one type or range of
data representation on a single plot. For example, an overlay plot could be used to show two data sets with different
Y scales, or to overlay abar chart with aline plot. Y ou can also combine tiled and overlay plotsin asingleimage.

An example of two tiled plots on an image can be found in Section 5.18, “Example - Two Plots on One Image”. An
example of an overlay plot can be found in Section 5.34, “ Example - Overlaying Plots”

4.8.1. Overview of Multiple Plots

When producing multiple plots on an image, a single PHPlot object is used. The overall stepsto be followed are:
1. CreateaPHPI ot or PHPI ot _truecol or object (referred to here as $pl ot ).

2. Use $pl ot - >Set Pri nt | mage( Fal se) to disable automatic output of the image after aplot is created.
3. Prepare the first plot, including setting the data array, plot type, and any other applicable settings.

4. Use $pl ot - >Dr awG aph() when complete. This creates the plot, but does not produce any output.

5. Repeat the previous two steps to prepare each additional plot, completing it with $pl ot - >Dr awGr aph() .
6. When all the plots are complete, use $pl ot - >Pri nt | mage() to output the completed image.

The sections which follow contain additional information you will need to produce multiple plots on asingle image.

4.8.2. Plot Settings with Multiple Plots

In general, PHPlot applies settings made for one plot as defaults for the next plot, when using the same PHPIot class
instance. There are some special cases, however, which are discussed in the sections below.

4.8.2.1. Global Settings

Certain plot elements apply to the image as awhole, not to individual plots. PHPlot will draw these at most once per
image. (That is, the element will be drawn only the first time Dr awG aph() is called after the element has been
set up.)

* Maintitle (SetTitle)

 Image background color (SetBackgroundColor) or image background file (SetBglmage)

* Image border (SetlmageBorderColor and SetlmageBorderType)

For example, thefirst plot on an image that has amain title will result in the main title being drawn. If any subsequent
plot (using the same PHPIot instance) also sets amain title, that will be ignored.
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4.8.2.2. Data Scaling

Whether you use SetPlotAreaWorld to set the plot areadatarange, or you let PHPIot calcul ate the plot area data range,
that range applies to all subsequent plots unless overridden. Even if you set anew data array, the calculated or pre-set
data range from the previous plot applies. Without being told otherwise, PHPIot will not re-examine the data array to
recal culate the data range. This allows you to re-use an automatically calculated data range, if you want.

Note

Nothing related to world coordinates and data scaling applies to pie charts, which have do not use world
coordinates.

If instead you want PHPlot to automatically calculate the data range for additional plots, call
Set Pl ot AreaWor | d() (withnoarguments), or Set Pl ot Ar eaWor | d( NULL, NULL, NULL, NULL).Either
of these forms causes PHPl ot to forget about a specified or calculated data range, and it will compute a new range.

Of course, you can aso use SetPlotAreaWorld with parameter values, to manually set al or part of the data range
for each plot. Any parameters you do not set (or specify as NULL) will be calculated based on the data array for the
current plot. That is, PHPlot will forget about the previous data range once you call SetPlotAreaWorld, regardless of
how many non-NULL parameters you use.

When overlaying plots, you will often want all the plotsto use the same data scale, so the values can be read off of the
axis. Another option is to have two separate Y scales, with one represented on the left side and one on the right side.
(See Section 5.34, “Example - Overlaying Plots’ for an example of overlaying plots with two different Y scales.) In
some cases it may make sense to overlay plots with different scales and no separate axis, for example when using data
value labels, or when the important information is the trend or shape shown by the graph rather than the actual values.

4.8.2.3. Plot Area

Y ou can specify aplot area (window) with SetPlotAreaPixels or SetMarginsPixels, or you can let PHPIot calculate a
plot area. Whether you set the plot area yourself, or you let PHPlot calculate it, those settings apply to all subsequent
plots unless overridden.

This means that if you are doing side-by-side (tiled) plots on an image, you must use SetPlotAreaPixels or
SetMarginsPixels with each plot, to set the area of the image to be used for that plot. Remember that the plot area does
not include the axis labels, tick marks, or titles, so you must leave enough room between and around plots for these.

If you are doing overlay plots, you can let PHP ot calculate the plot areafor the first plot, or you can specify the area
with SetPlotAreaPixels or SetMarginsPixels. Y ou need not use these for subsequent plots; PHPlot will continue to use
the same window, overlaying the additional plots.

However, if you allow PHPIot to calculate the plot area, it will only use information in the first plot to determine the
margins. Thiswill not work well if subsequent plots require more margin space. For example, if thefirst plot hasa'Y
axistitle and tick labels only on the left side, and the second overlay plot hasaY axistitle and tick labels on the right
side, automatic plot area calculation will only leave enough margin space on the left side. Asaresult, theright side Y
axistitle and tick labels may fall off the image edge. To avoid this, use either SetPlotAreaPixels or SetMarginsPixels
to specify large enough margins.

4.8.2.4. Tick Increment

Tick increments are recalculated for each plot, based on the data range, unless set with SetXTickincrement or
SetY Tickincrement. 'Datarange’ hererefersto that set with SetPlotAreaWorld, or automatically calculated. Thisdiffers
from the way PHPlot handles the data range, which is not recalculated by default after the first plot.

For overlay plots, if you want to use the same tick increments, you should either set the desired tick increment (doing
thisfor thefirst plot is sufficient), or make sure the data ranges match.
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4.8.2.5. Grid Lines

PHPIot defaults to drawing the dependent variable grid (usually Y), and the grid lines will be drawn at tick positions.
As stated above, the tick positions by default will be recalculated for each plot, using the calculated or explicitly set
datarange.

For overlay plots, you generally do not want to have more than one set of grid linesin each of X and Y, or the results
will be confusing. Even if your plot overlays have the same tick increments, avoid having the grid lines drawn more
than once. Otherwise, the grid lines for the second plot will overlay the plotted data from the first plot. Y ou can turn
off the grid lineswith Set Dr awXGr i d( Fal se) and Set Dr awYGri d( Fal se) .

4.8.2.6. Legend Positioning

Legend position with multiple plots works differently depending on whether the position is defaulted or set, and if
set what method was used.

« If the legend position is defaulted, a legend will be drawn at the upper right corner of each plot. The same legend
will be drawn in each position, unless the contents are changed with Setl egend.

« If the legend position is specified using device coordinates with Setl egendPixels, or by using SetlL egendPosition
(PHPIot-5.4.0 or later) with mode 'image’ or 'titl€', then the legend position isrelative to the image. The legend will
be drawn at the specified position on the image, once per plot, at the same location. This repeated over-drawing is
usualy harmless, but if you want to have it drawn only once, either use Setlegend only before the last plot, or use
either Set Legend( NULL) or Set Legend(array()) tocancel thelegend after the first plot.

* If the legend position is specified using world coordinates with SetL egendWorld, or by using SetL egendPosition
(PHPIot-5.4.0 or later) with mode 'world' or 'plot', then the legend position is relative to the plot or the data
within the plot. The legend will be drawn at the calculated position on each plot. If using Setl egendWorld, or
Setl egendPosition with mode 'world', this assumes the specified world coordinates are within the plot areafor each
plot. As with the default positioning case, the same legend will be drawn for each plot, unless the contents are
changed with Set Legend() .

4.8.2.7. Plot Area Background

If you set a plot area background color with SetPlotBgColor and SetDrawPlotAreaBackground, or if you set a plot
area background image with SetPlotAreaBglmage, thiswill be applied to each plot until disabled. Thisworkswell for
side-by-side (tiled) plots, as each will get the same background by default.

If you are overlaying multiple plots on an image, setting a plot area background color or image for one plot will result
in that background hiding previous plots. Therefore, you need to set up the background for thefirst plot, then turn it off
it for the second plot. If you previously set a plot area background image, you can disable it for subsequent plots with
Set Pl ot Ar eaBgl mage( NULL) . If you previously set and enabled a plot area background color, you can disable
it for subsequent plots with Set Dr awPl ot Ar eaBackgr ound( FALSE) .

4.8.2.8. Axis Positioning

You can position the X and Y axis manually with SetX AxisPosition and SetY AxisPosition, or you can let PHPIot
calculate the axis positions for you. Whether you set the positions yourself, or let PHPIot cal culate them for you, those
positions apply to subsequent plots unless overridden. Even if you set a new data array, PHPIot will not recalculate
the axis positions unless told to.

If you want PHPlot to automatically re-caculate the X axis position for a subsequent plot, use
Set XAxi sPosi tion() (with no arguments), or Set XAxi sPosition('"'). To restore automatic Y axis
position calculation, use Set YAXi sPosi tion() or Set YAxi sPosition('"').
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4.8.3. Summary - Tiled Multiple Plots

Here are some guidelines for tiling multiple plots:

Unlessall plotswill usethesame X and Y dataranges, use SetPlotAreaWorld with each plot. Call the function with
no arguments to have PHPlot automatically calculate the data range for the plot, or supply arguments to explicitly
set adatarange.

Use SetPlotAreaPixels to set the area within the image for each plot. Remember to leave room for axis labels and
titles.

If you want alegend for each plot, use Setl egendPixels, Setl egendWorld, or Setl egendPosition to position it. Or
let the position default to the upper right corner of each plot. If instead you want asingle legend, for example outside
al the plot areas, either set it up for the last plot, or set it up for any plot and cancel it for the next plot. Position the
single legend with Setl egendPixels, or with Setl egendPosition using any mode except ‘world'.

Y ou can only have one main title for the entire image.

4.8.4. Summary - Overlay Multiple Plots

Here are some guidelines for overlaying multiple plots:

All plots will use the same data scaling by default, whether automatically calculated by PHPIot or set with
SetPlotAreaWorld. Use SetPlotAreaWorld if you want different data scaling for subsequent plots.

Y ou can let PHPl ot cal culate the plot window by default, but it will not account for additional margin space needed
by plots after the first. Instead, you can use SetPlotAreaPixels or SetMarginsPixels to set a specific plot area to
usefor al plots.

Set the tick increments you want for each plot, especially if the data ranges differ. Y ou can have two sets of tick
marks and labels if you position them on the opposite sides of the plot area.

Draw grid lines, if you want them, only for the first plot, and turn them off for the second plot.

If you want a single legend, either set it up for the last plot, or set it up for any plot and cancdl it for the next plot.
If you want multiple legends, one per overlay, position them manually with SetL egendWorld, SetlL egendPixels, or
Setl egendPosition.

If you want a plot area background, you must set it for the first plot and cancel it for the second plot, or it will
hide the plots.

4.8.5. Multiple Plots - History

A number of fixes were made in PHPIot-5.3.1 that affect multiple plots per image. If you are creating multiple plot
images using PHPIot-5.3.0 or earlier, you should upgrade to the latest release. If you are unable to upgrade, you may
need to work around the following issues:

Color alocation: In PHPIot-5.2.0 and PHPIot-5.3.0, the data color array (whether defaulted or set with
SetDataColors) was truncated to the number of colorsrequired for aplot. This meansthat the additional colorswere
not available for subsequent plots, so the data colors would repeat. For example, if plot #1 used 3 colors for 3 data
sets, and plot #2 had 5 data sets, only 3 colors were available and the first two colors would be reused for the 4th
and 5th data sets. To work around this, you can reload the data colors before each subsequent plot. To reload the
default data colors, use $pl ot - >Set Dat aCol or s( Fal se) . Another work-around is to define a custom data
color callback, which turns off the color slot optimization.
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» Legend positioning using Setl egendWorld was not correctly applied to subsequent plots in an image through
PHPIot-5.3.0. If you have multiple side-by-side plots and you want the legend in the same world coordinate position
in each plot, you till need to use Set LegendWor 1 d(. .., ...) when creating each plot.

» Through PHPIot-5.3.0, there was no way to reset the X axis position or Y axis position to the default of automatic
positioning. That is, Set XAxi sPosi ti on(), Set XAxi sPosition(''), Set YAxi sPosition(), and
Set YAxi sPosi tion('") didnotwork. Thereisnowork-around to get automatic positioning of the axislines.

» Through PHPlot-5.3.0, several functions had more restricted usage when resetting to defaults.
e UseSet LegendPi xel s(NULL, NULL) rather than Set LegendPi xel s() .

e Use SetNumXTicks('') and SetNumYTicks('') rather than Set NumXTicks() and
Set NumyTi cks() .

e UseSet Legend(array()) rather than Set Legend( NULL) .

4.9. Streaming Plots

This section contains information about producing streaming plots. The end of this section contains
a complete example.

A script can use PHPIot to produce a series of plots that are streamed to a browser or other viewing application. The
result is amovie, or video, consisting of a plot with changing data. This might be used to display real-time data, to
replay historical data, or for graphical display of any data where adding a time dimension improves the presentation.
This feature was added in PHPIot-5.8.0.

This feature is intended for use when you want to update a plot one or more times per second. If instead you want
each plot to be displayed for one or more seconds, consider using a refreshing page instead, for example using using
a"Refresh" meta-tag.

Warning

Producing streaming plots will place asignificant load on your server. See Section 4.9.2, “ Streaming Plots -
Performance Considerations’ below for more information.

PHPlot produces streaming plots using Mation JPEG [http://en.wikipedia.org/wiki/Motion Jpeg] (M-JPEG),
specifically Streaming M-JPEG over HTTP. This method (which is not a standard) sends a series of JPEG images,
with appropriate MIME headers, in a stream to the browser or viewer. PHPlot produces each plot as usual, and sends
it out as part of the stream. Y our script is responsible for changing the data (or other plot elements) between frames,
and for the overall frame timing.

Browsers and viewers which have been found to be capable of displaying a Motion-JPEG Stream over HTTP include
recent versions of:

* MozillaFirefox
* Mozilla Seamonkey
* VLC MediaPlayer

Note: Microsoft Internet Explorer is not able to display these streams without an add-on. Google Chrome and Apple
Safari are reported to be capable of displaying these streams, but they have not been tested with PHPIot.

Although only JPEG images are used in this section, the same method works in theory for other image types such as
PNG, and PHPIot does not force the use of JPEG with streaming plots. Mozilla Firefox and Seamonkey have been
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found to be able to display "Motion-PNG" streams - a sequence of PNG images using the same MIME structure as
Motion-JPEG. (VLC Media Player cannot display them.) Since plot images using JPEG compression are of poorer
quality than PNG images, you might want to consider using another format such as PNG, however compatibility with
viewersis abigger issue than with JPEG.

4.9.1. Streaming Plots - Creating Moving Plots

There are generally 3 parts to a script that produces streaming plots:
1. Creating a PHPIot object, and configuring your plot. Thisisthe same as for single image plots.

2. You will need an incremental way to produce data for the plot. Typically, it will produce one new row of a PHPIot
data array for each plot frame.

3. Your script will have a loop that produces frames and includes frame timing. (If your data is produced at fixed
intervals, your loop may not need any additional timing.) Y ou may choose to produce afixed number of frames (or
equivaently, run for afixed length of time), or run forever. The user can always end the stream by stopping their
browser or viewer, and the script will terminate on the server.

Y ou will use these PHPI ot functions to produce streaming plots, in addition to the functions used for static plots.
» Use SetPrintlmage(Fal se) to disable automatic printing from DrawGraph.

» Use SetFileFormat('jpg’) to select JPEG format. Thisisthe only format that is'legal’ with Motion-JPEG Streaming,
athough other formats work with some browsers.

» Call StartStream outside your main loop to begin the plot stream.

 Within your main loop, use SetDataV alues to reload the data array after addition the new row(s). Thisis necessary
because PHPIot creates a copy (rather than areference) of your data.

» Use DrawGraph to produce the plot (but not output it).
« Still within your main loop, use PrintlmageFrame to output the plot as a single frame within the plot stream.

« If your plot stream ends at some point (rather than running until stopped by the user), call EndStream to cleanly
end the plot stream.

Y our PHP script should be referenced from an HTML page using an <i ng> tag, just like when creating asingle plot.
The MIME type returned by PHPIot (nul ti part/ x- m xed-r epl ace rather than i mage/ j peg for example)
tells the browser or viewer to expect a stream rather than a single image.

Be aware that PHP is usually configured to time out scripts that run too long, and will terminate your streaming plot
script. To prevent this, use the PHP function set _time_|i mt($seconds). If you know the total number of
frames and frame rate, you can set the timeout to a bit more than the total expected runtime. Alternatively, you can
cal set _time_|init withinyour mainloop, so it is called when each frame is produced. Because this function
resets the PHP timer, your script will not time out and can produce frames forever.

For frame timing, you can use the PHP functions microtine() and tine_sleep_until (). Cdl
m croti me( TRUE) once, to get a precise timestamp as a floating point number. Then, within your main loop, use
time_sleep_until ($timestanp) to putyour script to sleep until the time to start of the next frame.

Note

Be sure your PHP script does not leak memory during the loop that produces frames, especially if the script
is designed to runs until stopped (rather than producing a fixed number of frames). Appending to an array
inside the loop is an example of something to avoid.
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4.9.2. Streaming Plots - Performance Considerations

This section discusses performance considerations for streaming plots, starting with some definitions.

Frame Rate
The number of plots (frames) produced per second.

Frame Time
Thetotal time per frame, equal to the reciprocal of the frame rate.

Plot Time, Output Time, Idle Time
These are the 3 parts of the Frame Time. The Plot Time is the time it takes to prepare your data for each frame
and draw the plot graphics. The Output Timeisthe time to send the completed plot to the browser or viewer. Idle
time iswhen your script is sleeping, waiting for the next frame's time interval.

Frame Slippage, Missed Frames
If your script and processor cannot keep up with the plot stream requirements, the idle time will drop to zero.
Frame slippage is when the frame time exceeds the desired goal, so the frame rate drops (but no frames are lost).
A different approach is to enforce the frame time and drop frames to catch up, resulting in missed frames.

To produce a good plot stream, your script and server must be able to consistently produce and output frames at the
desired rate. The framerate you want will depend on your dataand application, while the rate you can achieve depends
on the complexity of your script and your available processing power. Although typical video runs at between 24 and
60 frames per second, those rates are likely too fast to be useful with plot data. A more realistic starting point for
streaming plots is 10 frames per second. This will provide the appearance of continuous motion of the graph(s), but
without too much blurring of the data.

Here are some real performance numbers, using arelatively simple plot, and hardware that is old but was considered
high performance when introduced several year ago (circa2007). With aPHPIot script producing 10 frames per second,
the Apache server process was found to be using about 24% of one processor core's available CPU time. (Keep in
mind that this is not a short-term load, but means 24% for the duration of the plot stream.) On the same hardware, 15
frames per second used 35% CPU time, and 30 frames per second used 70% CPU time (of one core).

Y ou can measure the performance of your script with asmall change, if you are using a main loop like the one shown
in the full examplein the next section (repeated briefly here).

$ti mestanp = microtime( TRUE);
$frame_time = 1 / $frane_rate;
$slip = 0; // Nunmber of slipped frames
$frame = 0; // Current frame nunber
whi l e(1) {

$f r ane++;

$p| ot - >Dr awG aph() ;
$pl ot - >Pri nt | mageFr ame() ;
if (!@inme_sleep_until ($tinestanp += $frane_tine)) $slip++;

}

ThePHPfunctiont i me_sl eep_unti | () returnsFALSE if thedesired timealready passed. (We use @ to suppress
the message which would be logged in that case.) The variable $slip counts the number of slipped frames. The ratio
of $dip to $frame should be as low as possible, ideally zero. If ( $s1 i p/ $f r ane) gets too high, you may need to
use alower frame rate, because either your frame rate is too high, your plot istoo complex, or your server istoo slow
to keep up. However, optimizing your plot may help.

To optimize performance of your streaming plot, you should avoid these more expensive features:
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 Plots that use areafills are slower. This especially includes pie charts with shading (because PHPIot redraws the
filled pie segments for each level of shading). Area and stackedarea plots have a lot of area fill. Bar charts have
some areafill, with shaded bar charts having more shading (but not nearly as much as shaded pie charts). The fastest
plot types are line plots.

» TrueType fonts are lower than GD fonts. Consider using text in the HTML page containing the image reference,
rather than in the image itself.

» Some operations on truecolor images are slow (for example, gamma adjustment or anti-aliasing) and should be
avoided.

» Avoid using a background image, especially one which needs to be scaled.

» Avoid external factors that can affect performance. An obvious example is database access, since a database server
can take a variable amount of time to respond to a query.

Note that PHPlot redraws the complete plot image for each frame, regardless of which functions are used inside or
outside your loop. For example, if you use SetTitle to set title text outside the frame loop, the sametitle will be drawn
into each frame. If it is inside the loop, you can change the text for each frame. Either way, the time to draw the title
counts for each frame. The same istrue for legend, labels, etc. Although you should keep invariant PHPlot "Set...()"
function calls outside your frame loop, this does not significantly affect the performance.

4.9.3. Streaming Plots - Example

Thisis a complete example that produces a streaming plot sequence showing sin() and cos(). The frame rate and run
time are set with variables at the top.

<?php

# Exanpl e of Streaming Plots with PHPl ot

# This sinply plots sin(x) and cos(x), updating at the rate given bel ow
# Repl ace the function next_row() to plot sonething el se.

# This nmust run using a web server, not CLI.

requi re_once 'phplot. php';

# Configuration:

# This is the fixed nunber of points along the X axis:
$n_rows = 40;

# Data range for VY:

$max_y = 1;

$mny = -1;

# Frames per second:

$frane_rate = 10;

# Total runtinme in seconds. Use O to run 'forever':
$run_for = 0;

# Derived:

$run_forever = $run_for == 0;
$frane_tinme = 1 / $frane_rate;
$n_frames = $frane_rate * $run_for;

# Return the next data row (per PHPl ot text-data data type):
functi on next_row $x)

gl obal $frane_rate;

# Map 8 seconds of franes into 360 degrees (360/8 = 45 degrees/second)
$theta = deg2rad(45 * $x / $frane_rate);

return array('', sin($theta), cos($theta));

86



PHPlot Advanced Topics

}

# Create an initial data array with no val ues. New values will be
# shifted in to the end. This is text-data format; the X val ues
# are inplicit and ignored (not plotted).

for ($i = 0; $i < $n_rows; $i++) $data[$i] = array('', "', "');

# Create and configure the PHPI ot object:

$pl ot = new PHPI ot (640, 480);

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Pl ot Type('lines');

$pl ot - >Set Fi | eFormat (' j pg');

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none');

$pl ot - >Set XDat aLabel Pos(' none') ;

# Don't draw the initial, enpty val ues:

$pl ot - >Set Dr awBr okenLi nes( Tr ue) ;

# Force the Y range, or it will use the first frame to cal cul ate:
$pl ot - >Set Pl ot AreaWor | d( NULL, $min_y, NULL, $max_y);
$pl ot - >Set Pri nt | mage( Fal se);

# Main | oop:

$pl ot->Start Stream() ;

$timestanp = microti me( TRUE);

for ($frame = 0; $run_forever || $frame < $n_frames; $frane++) {
# Set PHP tinmeout so it won't terminate the script early.
set _time_|limt(60);
# Discard the oldest data row, and shift in the new row
array_shift($data);
$data[] = next_row( $frane);
# Set a plot title that includes the frane nunber:
$plot->SetTitle(sprintf("Mving Plot Test (Frane %d)", $frane));
# Rel oad the data array:
$pl ot - >Set Dat aVal ues( $dat a) ;
# Draw and out put the plot:
$pl ot - >Dr awG aph() ;
$pl ot - >Pri nt | mageFr ane() ;
# Sleep until it is tine to start the next frane:
tinme_sleep_until ($tinestanp += $frane_tine);

}

# End the stream

$pl ot - >EndSt r eam() ;

4.10. Image Maps for Plot Data

This section describes the use of the dat a_poi nt s callback to generate an HTML image map
(or other similar construct) from plot data. An image map created using this callback will contain
links from the data points or shapes on the plot. This feature was first added in PHPlot-5.7.0 as an
experimental feature, and was first documented in this Reference Manual with PHPIot-6.0.0.

Note

Use of callbacks is documented in Section 4.4, “ Callbacks”.

The dat a_poi nt s calback makes the device coordinates of plotted data available to a script using PHPlot. If a
script registers a function as a handler for the dat a_poi nt s callback name, the function will be called repeatedly
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when the plot is being generated. Each call will contain parameters describing the graphics for the corresponding data
point. These parameters can be used to create an HTML image map.

This feature is most likely only useful when generating embedded image data with PHPlot. (See Encodelmage for
details on embedded image data.) Thisisbecause HTML requirestheimage map beincluded inthe HTML pagewhich
contains the reference to the plot image. The browser will first request the HTML page, then make a second request
for theimage. Normally, theimage is generated by a script using PHPlot, but the image map hasto be available before
this script runs. Using embedded image data allows a single PHP script to produce both the image map and the image
data, and return the result as a single page.

Nevertheless, it isalso possible to create an image map with anon-embedded image. See Section 4.10.4, “Image Maps
with Non-embedded Image Data” for details.

Thedat a_poi nt s callback works with the following plot types:
* bars and stackedbars (both horizontal and vertical)

* boxes

* bubbles

» ohlc, candlesticks, and candlesticks2

* pie

« points and linepoints (both standard and error bar plots)

No other plot type is supported. Thisincludes lines, squared, thinbarline, area, and stackedarea. (These plot types do
not have well-defined areas which could map to data points.)

Therest of this section contains details on the callback, usage with each plot type, and additional information.

4.10.1. Image Maps - Usage
To register acallback function to handledat a_poi nt s, use:
$pl ot - >Set Cal | back(' data_poi nts', 'my_handler', $nmy_arg);

Where ny_handl er is the name of your function, $my_ar g is an optional additional argument to pass to your
function.

The dat a_poi nt s callback function (ny_handl er () above) will be caled with 5 fixed-purpose arguments
followed by variable arguments. The number and purpose of the variable arguments depends on the plot type. If your
handler only needs to work with one specific plot type, you can declare these argumentsin your function definition.

If your handler must handle multiple plot types, define your function without argumentsand usef unc_get _ar g()
orfunc_get _args() toaccessthearguments. You can use the value of the 3rd argument, $shape, to determine
the number and usage of the variable arguments, since there is one specific function argument set for each value of
$shape. See Section 4.10.2, “Image Maps - data_points Callback Parameter Summary” for more information.

Here are the fixed arguments to the dat a_poi nt s callback function, with this general declaration:

function ny_handl er ($i ng, $passthru, $shape, $row, $colum, ...)

$img
Theimageresource (standard for all callbacks). Not generally used withadat a_poi nt s callback, which cannot
safely draw on the image (since PHPlot isin the middle of drawing the plot on the same image).

88



PHPlot Advanced Topics

$passthru
Pass-through argument, supplied in the SetCallback() call (standard for all callbacks, referred to above as
$ny_ar g). You can use this however you want, or ignore it.

$shape
A word describing the shape of the areabeing described. This does not necessarily correspond to an HTML image
map <area> shape. Each plot type passes a specific shape value, and the shape value defines the usage of the
variable arguments.

$row
The number of the data row being plotted. This typically corresponds to the ordinal of the X axis values (Y for
horizontal plots), starting with O for the first point, 1 for the second point, etc.

$column
The column, or data set index, starting with O for the first data set. This indicates which Y value for a given X,
for example, or which bar within a bar group, or segment within a stacked bar. (For horizontal plots, this would
indicate which X for agiven Y.) Always O for pie charts and OHL C plots, which only have a single data set.

For the variable arguments, refer to the sections below which describe each plot type.

4.10.1.1. Image Maps from Bars and Stackedbars Plots

With plot types bars and stackedbars, an image map can be produced which indicates the area of each bar or stacked
bar segment. Thisworks with both vertical and horizontal plots.

For bar and stackedbar plots, the dat a_poi nt s callback has thisform:
function ny_handl er ($i ng, $passthru, $shape, $row, $col um, $x1, Pyl, $x2, $y2)

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 4 additional arguments:

$shape
Alwaysr ect , indicating a rectangle shape.

$row
Thisisthe bar group index. The left-most bar group (for vertical bar charts) isrow 0.

$column
Thisisthe bar index within agroup. For vertical plot type 'bars, index 0 isthe left-most in the group. For vertical
plot type 'stackedbars, index 0 is the bar segment closest to the X axis.

$x1, $y1
Device coordinates of the upper left corner of abar or segment.

$x2, $y2
Device coordinates of the lower right corner of abar or segment.

Generating an image map for bar and stackedbar plotsis straight-forward. The provided $shape and coordinates are
compatible with HTML <area> markup. Y ou must provide the URL, alternate text, and optionally atitle (tooltip text).

This example appends the image map line to astring. sprintf() is used to convert the coordinates to integers for cleaner
HTML.

$coords = sprintf ("%, %, %, %", $x1, $yl, $x2, $y2);
$image_map .= " <area shape=\"rect\" coords=\"$coords\""
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"title=\"$title text\" alt=\"$alt_text\" href=\"$url\">\n";

TheS$url ,$title_text,and$al t _t ext wouldtypically depend on the passed $r owand $col um.

Refer to Section 5.44, “ Example - Image Map from Bar Chart” for acomplete example of animage map for abar chart.

4.10.1.2. Image Maps from Box Plots

With plot type boxes, an image map can be produced which indicates the area of each data point. This area is the
bounding box which includes the box and both whiskers. The bounding box does not include any outliers.

For box plots, thedat a_poi nt s callback has this form:
functi on ny_handl er ($i ng, $passt hru, $shape, $row, $col um, $x1, $yl, $x2, $y2)

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 4 additional arguments:

$shape
Alwaysr ect , indicating a rectangle shape.

$row
The index of the datarow, starting with O for the first X value.

$column
Thisis unused, and always 0.

$x1, $y1
Device coordinates of the upper left corner.

$x2, $y2
Device coordinates of the lower right corner.

The upper left and lower right coordinates above refer to the bounding box as described above.

Generating an image map for box plots is straight-forward. The provided $shape and coordinates are compatible
with HTML <area> markup. Y ou must provide the URL, aternate text, and optionally atitle (tooltip text).

This example appends the image map line to astring. sprintf() is used to convert the coordinates to integersfor cleaner
HTML.

$coords = sprintf ("%, %, %, %d", $x1, $yl, $x2, $y2);
$image_map .= " <area shape=\"rect\" coords=\"$coords\""
"title=\"S$title text\" alt=\"$alt_text\" href=\"$url\">\n";

TheS$url ,$title text,and$al t text wouldtypicaly depend on the passed $r ow.

Section 5.44, “Example - Image Map from Bar Chart” contains a complete example of an image map for a bar chart,
and the parameters and usage for box plots are the same except that the $col (column) parameter is always 0, since
there is only one data set.

4.10.1.3. Image Maps from Bubbles Plots
With plot type bubbles, an image map can be produced which indicates the area of each bubble.

For bubbles plots, thedat a_poi nt s callback has this form:
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function ny_handl er ($i ng, $passthru, $shape, $row, $col um, $x, $y, $di am

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 3 additional arguments:

$shape
Alwaysci r cl e, indicating adisk shape.

$row
Therow isthe index for the independent variable X. The first X value has index O.

$column
The column isthe index for the dependent variable Y. For thefirst (or only) dataset for each X, the column index
isO.

$x, y

Device coordinates of the center of the bubble.
$diam
Diameter of the bubble, in pixels.

Generating an image map for bubble plots is straight-forward. PHPIot provides parameters that are compatible with
HTML image map markup, except that PHPIot provides a diameter, and HTML requires the radius.

Here is an example of generating one areain an image map from a bubbles plot. Y ou must provide the URL, alternate
text, and optionally atitle (tooltip text). This appends the image map line to a string. sprintf() is used to convert the
coordinatesto integers for cleaner HTML.

$coords = sprintf ("%, %, %d", $x, $y, $diam/ 2);
$image_map .= " <area shape=\"circle\" coords=\"$coords\""
title=\"$title text\" alt=\"$alt_text\" href=\"$url\">\n";

The$url ,$title_text,and$al t _t ext would typically depend on the passed $r owand $col um.

Other than the above code, a script to generate an image map for a bubbles plot would be similar to Section 5.44
“Example - Image Map from Bar Chart”, which produces a bar chart.

4.10.1.4. Image Maps from Financial OHLC Plots

With plot types ohlc, candlesticks, and candlesticks? (collectively called OHLC - open, high, low, close plots), an
image map can be produced which indicates the area of each data point. For candlesticks and candlesticks2 plots, this
areaisthe bounding box containing the candlestick and itswicks. For ohlc plots, this areais the bounding box formed
by the vertical line and horizontal ticks.

For OHLC plots, thedat a_poi nt s callback has thisform:
function my_handl er ($i mg, $passthru, $shape, $row, $colum, $x1, $yl, $x2, $y2)

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 4 additional arguments:

$shape
Alwaysr ect , indicating a rectangle shape.

$row
Theindex of the datarow, starting with 0 for the first X value.

91



PHPlot Advanced Topics

$column
Thisis unused, and always 0.

$x1, Byl
Device coordinates of the upper left corner.

$x2, $y2

Device coordinates of the lower right corner.
The upper left and lower right coordinates above refer to the bounding box as described above.

Generating an image map for OHL C plotsis straight-forward. The provided $shape and coordinates are compatible
with HTML <area> markup. Y ou must provide the URL, aternate text, and optionally atitle (tooltip text).

This example appends the image map line to astring. sprintf() is used to convert the coordinates to integers for cleaner
HTML.

$coords = sprintf ("%, %, %, %@", $x1, $yl, $x2, 9$y2);
$image_map .= " <area shape=\"rect\" coords=\"$coords\""
"title=\"S$title text\" alt=\"Salt_text\" href=\"$url\">\n";

The$url ,$title_text,and$al t _t ext wouldtypicaly depend on the passed $r ow.

Section 5.44, “Example - Image Map from Bar Chart” contains a complete example of an image map for a bar chart,
and the parameters and usage for OHL C plots are the same except that the $col (column) parameter is always 0, since
there is only one data set.

4.10.1.5. Image Maps from Pie Plots

With plot type pie, an image map can be produced which indicates the area of each pie segment. However, PHPlot
only supplies the values which identify the outline of the pie segment, and HTML maps do not support areas of this
shape. Therefore, the callback handler function needs to generate one or more polygons which approximate the pie
segment area.

Note

PHPlot does not attempt to draw pie segments that are too small (due to the implementation of the PHP/GD
drawing function). If asegment's cal culated start angle and end angle are equal (after converting to integers),
the segment will not be drawn, and the data_points callback will not be called for that segment.

For pie charts, thedat a_poi nt s callback has this form:

functi on ny_handl er ($i ng, $passt hru, $shape, $row, S$col um, $x, 9%y,
$pi e_wi dth, $pie_height, $start_angle, $end_angle)

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 6 additional arguments:

$shape
Alwayspi e, indicating a pie segment of an ellipse.

$row
The pie segment index, starting at O for the first segment. (By default, segments are drawn counter-clockwise
from O degrees, but this can be changed.)
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$column
Thisis unused, and always 0.

$x, 3y

Device coordinates of the center of the pie.

$pie_width
Horizontal diameter of the pig, in pixels.

$pie_height
Vertical diameter of the pie, in pixels.

$start_angle
Starting angle for the segment, in clockwise degrees (see note).

$end_angle
Ending angle for the segment, in clockwise degrees.

Note

clockwise degrees means (360 - A), where A is an angle measured in the conventional sense: counter-
clockwise from the X axis. For example, a pie segment that starts at the top of the pie (‘North") and ends at
the bottom point ('South’) would have start_angle=270 and end_angle=90. The start_angle is always greater
than the end angle.

Generating an image map for pie chartsismoreinvolved than with other plot types. Each pie segment isdefined by the
ellipse center point, the two diameter values, and the start and end angles. Dueto the PHP/GD implementation, PHPIot
uses clockwise angles (360-A), so the start_angle is greater than the end_angle, and the segment is drawn clockwise
from the end_angleto the start_angle.

HTML image maps do not support ellipse section shapes directly. Therefore, the callback function has to approximate
the area using one or more polygons.

The method shown in the example linked below approximates the pie segment area using a polygon with one point
at the pie center, one point at each end of the arc, and zero or more points along the arc , such that the maximum
separation of points along the circumference is no more than 20 degrees. This has been found to produce a good fit
for image maps. More details on the method can be found in the example.

Once you have your points (converted to integers, in an array $poi nt s with X and Y values aternating), you can
generate aline in the image map as follows. This example appends the image map line to a string.

$coords = inplode(',', $points);
$image_map .= " <area shape=\"poly\" coords=\"$coords\""
title=\"S$title text\" alt=\"$alt_text\" href=\"Surl\">\n";

The$url ,$title_text,and$al t _t ext would typically depend on the passed $r ow.

Refer to Section 5.45, “ Example - Image Map from Pie Chart” for acomplete example of animage map for apie chart.

4.10.1.6. Image Maps from Points and Linepoints Plots

With plot types points and linepoints, an image map can be produced which indicates the area around each point. The
linesin alinepoints plot are not part of the image map areas. This also workswith error plots that use these plot types,
however the error bars are not part of the image map aress.

For points and linepoints plots, the dat a_poi nt s callback has this form:
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function ny_handl er ($i ng, $passt hru, $shape, $row, $col um, $x, $y)

The first 2 arguments are standard for all PHPIot callbacks and are not described here. The next 3 arguments are
common to all data_points callbacks, and there are 2 additional arguments:

$shape
Alwaysdot , indicating asingle point.

$row
Therow isthe index for the independent variable X. The first X value hasindex O.

$column
The column isthe index for the dependent variable Y. For thefirst (or only) dataset for each X, the column index
isO.

x, By

Device coordinates of the center of the point marker.

Generating an image map for points and linepoints plots is straight-forward. PHPlot provides only the center
coordinates for each point marker. It does not indicate the shape or size of the marker, nor the coordinates of any line
segments or error bars. To generate an image map, you should use a fixed radius size and define the image map areas
as circles with that radius centered around each data point. Y ou need to choose aradius. A larger radius provides a
larger clickable area, but the area of adjacent points may overlap.

Hereisan example of generating one areain an image map from apointsor linepoints plot. Y ou must providethe URL,
alternatetext, and optionally atitle (tooltip text). Thisappendstheimage map lineto astring. sprintf() isused to convert
the coordinatesto integersfor cleaner HTML. Thisexample usesa 20 pixel radiusfor the areas around each data point.

define(' MAP_RADIUS , 20); // Capture area circle radii

$coords = sprintf ("%, %, %", $x, $y, MAP_RADI US);

$imge_map .= " <area shape=\"circle\" coords=\"$coords\""
"title=\"S$title text\" alt=\"$alt_text\" href=\"$url\">\n";

The$url ,$title_text,and$al t _t ext would typically depend on the passed $r owand $col um.

Other than the above code, a script to generate an image map for a points or linepoints plot would be similar to
Section 5.44, “Example - Image Map from Bar Chart”, which produces a bar chart.

4.10.2. Image Maps - data_points Callback Parameter
Summary

The following table contains a summary of thedat a_poi nt s callback parameters for each supported plot type.

Plot Type(s) Callback Parameters/ Notes
bars, stackedbars $img, $passthru, $shape="rect', $row, $column, $x1, $y1, $x2, $y2
Image map area does not include shading.

boxes $img, $passthru, $shape="rect’, $row, 0, $x1, $y1, $x2, $y2
Rectangle shape includes box and whiskers. It does not include any outliers.
bubbles $img, $passthru, $shape="circle’, $row, $column, $x, Py, $diam

X,y is center. Use diam/2 for radiusin image map circle area.
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Plot Type(s) Callback Parameters/ Notes

candlesticks, $img, $passthru, $shape="rect', $row, 0, $x1, $y1, $x2, $y2
candlesticks, ohlc

Rectangle shape includes body, wicks, ticks of each candlestick or OHLC marker.
pie $img, $passthru, $shape='"pie, $row, 0, $x, Sy, $width, $height, $start_angle, $end_angle
Callback needs to fit a polygon to the ellipse segment.

points, lingpoints $img, $passthru, Sshape="dot’, $row, $column, $x, By

X,y iscenter. Supply aradiusfor image map circle areas. Image map areawill cover the points
only, not lines.

4.10.3. Image Maps - Implementation Notes and
Limitations

Since most PHPIot scripts will not produce image maps, the burden of converting data pointsinto aformat for HTML
image maps was | eft to the implementation in the callback function. Thisiswhy PHPlot passes the diameter values it
already calculated (instead of radius values), and why pie chart segments must be interpolated by the callback function.

You can generate image maps for error plots (data types data-data-error and data-data-yx-error) with points and
linepoints plot types, but the image map areas will not include the error bars. For these plot types, the only the
coordinates of the data points are provided.

PHPlot does not provide the data values from the data array that go with the points. If you need these values, for
example in tooltips, your callback function needs to get them from the data array, using the $row and $column index
values. This may be complex for pie charts (for example, if you want tooltip text to show the percentage value of the
pie segment). Section 5.45, “Example - Image Map from Pie Chart” shows access to data values for a pie chart in
the simple case of datatypet ext - dat a- si ngl e. Section 5.46, “Example - Image Map and Non-embedded Plot
Image” shows access to data values for a bar chart.

For OHLC plots (candlesticks, candlesticks2, and ohlc plot types), and for box plots, PHPIot does not provide the
callback with the coordinates of individual features (such as the candlestick body rather than the high point wick).
PHPIot only provides the bounding box rectangle for the overall data point graphic.

The image map must be located in the same HTML file as the image reference. Although the HTML definition of
the usemap attribute of the <i ng> tag seemsto indicate that a URL to an externa file containing the map may be
used, this does not in fact work.

4.10.4. Image Maps with Non-embedded Image Data

It is also possible to generate an image map when the PHPIot script produces an image in the normal way (not
embedded) and returnsit to the browser asimage data. But the script will need to run twice: onceto generatethe PHPIot
image, and once to generate the containing HTML page with theimage map. (Y ou can use two separate scriptsinstead,
but thisis not recommended, since both operations must create identical plots so the image map areas correspond to
the plot areas.)

In the following example, the script normally generates an HTML page. The page contains an image map, generated
with PHPlot, and also a <i ng> image tag which points back to the same script to have it generate the plot image.
When requesting the image, the script adds a parameter 'mode=plot' to the URL. Thistellsthe second execution of the
script to generate the image data instead of the HTML page.

The obvious drawback to this method is that you are processing a complete plot twice each time aplot is needed. The
first time, only the image map is needed, and the plot itself is discarded. Thisis inefficient, especialy if the plotting
script needs to query a database or perform extensive calculations.
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Another concern isif the script queries a database, the data could change between the two uses of the script, resulting
in an image map and plot which do not correlate.

Therest of thissection contains sel ected, annotated code from Section 5.46, “ Example - Image M ap and Non-embedded
Plot Image”.

Start by checking for the mode parameter:

# Produce an inmage if the URL has node=plot, and an HTM. page otherw se:
$do_htm = enpty($_CET['node']) || $_CET['node'] != "plot';

The callback handler is the same as the other imagemap examples, in that it appends to the global string $image_map
one line from the image map.

# Cal | back for 'data_points' : Generate 1 line in the i mage nap.
function store_nmap($im $data, $shape, $row, $col, $x1, $yl, $x2, $y2)
{ ...}

Thegener at e_ht nl () function creates the containing HTML page. Only parts of the code are shown.

function generate_htm ()

{

gl obal $i mage_map;
Create a self-referencing URL with mode=plot parameter for the <i ng> tag:

# If the URL already has paraneters, use & separator, else 2.
$sep = enpty($_SERVER[' QUERY_STRING]) ? '?'" : '&;
$url = htnl special chars($_SERVER[' REQUEST_URI'] . $sep . 'node=plot');

Now generate the HTML page. Include the image map using the global string $i mage_map, which our callback
function has built line-by-line as PHPlot produced the plot. Also include the reference to the plot image. This will
result in the browser making a second request to the script, this time with the mode=plot parameter.

echo <<<END

<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN
"http://ww. w3. org/ TR/ ht m 4/ oose. dt d" >

<htm >

<map nanme="mpl">

$i mage_map

</ map>

<inmg src="$url" alt="Plot inage" usemap="#mapl">
</htm >

END;
}

Thisendsthegener at e_ht m () function.

In the main body of the script, create a PHPl ot object and configure the plot asusual. Setthedat a_poi nt s callback.
(You need only do thisin the case of generating HTML, not the image case.) There are two other places where the
operation differs for the HTML or image generation, based on the $do_ht ml flag: disabling automatic output with
SetPrintlmage, and calling thegener at e_ht ml () function at the end.
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$pl ot = new PHPI ot (800, 600);
if ($do_htm) {
// Do not output the inmage in this node:
$pl ot - >Set Pri nt | mage( Fal se) ;
/1 Set the call back for inmage map generati on:
$pl ot - >Set Cal | back(' data_points', 'store_map');
}
/] Set up the plot, data values, plot type, etc.
/[l Qutput the image (in plot node), or build the inage map (in htm node):
$pl ot - >Dr awG aph() ;
if ($do_htm) generate_htm ();

That's dl. If $do_htnml is true, no image will be produced (due to Set Print| mage(Fal se)), and
generate_htm () will becaled. If $do_ht m isfalse, Dr awG aph() will output the plot image, and the map
datawill be not be produced or outpuit.
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Chapter 5. PHPlot Examples

This chapter contains examples of plots produced with PHPIot.

Each of the following PHPl ot examples shows an image, followed by the PHP script which produced that image. Each
script is self-contained (needing only PHPIot), so you can copy it from this manual and run it with PHP to produce the
image. Note that some of the scripts may require the latest version of PHPIot.

Note

The PHP CLI (command lineinterface), used to generate the examples here, never outputs HTTP headers. So
it isn't necessary to use Setlslnline to suppress headers when using the CLI. Thisis a useful method you can
use to debug and test your own PHPIot scripts without having to modify them for stand-alone use. Also, by
using the CLI instead of aweb server and browser, you can more readily see any error messages. Run your
PHPIot scripts with the PHP CLI like this (using the ImageMagick [http://www.imagemagick.org/] display
program to view the results):

$ php nyscript.php > output. png
$ display output.png

ImageMagick is available for several operating systems. There are many other image viewers for Linux and
Linux-like systems, including giv and geegie.
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5.1. Example - Line Plot

Thisis a simple line plot with a single data set. Data type 'data-data is used to include the X values (the years) in
the data points.

Example5.1. Line Plot

US Population, in millions
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<?php
# PHPl ot Exanple: Sinple |ine graph
requi re_once ' phplot. php';

$data = array(
array('', 1800, 5), array('', 1810, 7), array('', 1820, 10),
array('', 1830, 13), array('', 1840, 17), array('', 1850, 23),
array('', 1860, 31), array('', 1870, 39), array('', 1880, 50),
array('', 1890, 63), array('', 1900, 76), array('', 1910, 92),
array('', 1920, 106), array('', 1930, 123), array('', 1940, 132),
array('', 1950, 151), array('', 1960, 179), array('', 1970, 203),
array('', 1980, 227), array('', 1990, 249), array('', 2000, 281),

iE

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');
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$pl ot - >Set Pl ot Type(' lines');
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->Set Titl e(' US Popul ation, in mllions');

# Make sure Y axis starts at O:
$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, NULL);

$pl ot - >Dr awG aph() ;
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5.2. Example - Line Plot: Functions

Thisisaline plot showing the graph of sin(x) and cos(x). This uses quite afew of the PHPlot style control functions
to tune the appearance of the plot.

Example5.2. Line Plot: Functions

Line Plot,. Sin and Cos
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<?php
# PHPI ot Exanpl e: Line graph, 2 |ines
requi re_once ' phplot. php';

# CGenerate data for
# Y1 = sin(x)

# Y2 = cos(x)
$end = M Pl * 2.0;
$delta = $end / 20. 0;

$data = array();
for ($x = 0; $x <= $end; $x += $delta)
$data[] = array('', $x, sin($x), cos($x));

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');
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$pl ot - >Set Pl ot Type(' |l ines');
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitle('Line Plot, Sin and Cos');

# Make a |l egend for the 2 functions:
$pl ot - >Set Legend(array('sin(t)', 'cos(t)'));

# Select a plot area and force ticks to nice val ues:
$pl ot - >Set Pl ot AreaWor1 d(0, -1, 6.8, 1);

# Even though the data | abels are enpty, with nuneric formatting they
# wll be output as zeros unless we turn them of f:
$pl ot - >Set XDat aLabel Pos(' none' ) ;

$pl ot - >Set XTi ckl ncrement (M Pl / 8.0);
$pl ot - >Set XLabel Type(' data');
$pl ot - >Set Pr eci si onX( 3) ;

$pl ot - >Set YTi ckl ncrenent (0. 2) ;
$pl ot - >Set YLabel Type(' data');
$pl ot - >Set Preci si onY(1);

# Draw both grids:
$pl ot - >Set Dr awXGr i d( Tr ue) ;
$pl ot - >Set Dr awYGri d( Tr ue) ;

$pl ot - >Dr awG aph() ;
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5.3. Example - Area Plot

In the area plot, PHPIot fills the area from each data set down to the next data set, or to the X axis for the last data set.
For this example, the data was prepared such that the data sets are cumulative percentages. (See also Example 5.21,
“ Stacked Area Plot” which produces a similar plot using a different data representation.)

Example 5.3. Area Plot
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<?php
# PHPl ot Exanple: Area chart, 6 areas.
requi re_once ' phplot. php';

$data = array(
array(' 1960', 100, 70, 60, 54, 16, 2),
array('1970', 100, 80, 63, 54, 22, 20),
array('1980', 100, 80, 66, 54, 27, 25),
array('1990', 100, 95, 69, 54, 28, 10),
array(' 2000', 100, 72, 72, 54, 38, 5),
iE

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');
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$pl ot - >Set Pl ot Type(' area');
$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitl e(' Candy Sal es by Flavor');

# Set Y data limts, tick increment, and titles:
$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, 100);
$pl ot - >Set YTi ckl ncr ement ( 10) ;

$pl ot ->Set YTitl e(' % of Total');

$pl ot ->Set XTitl e(' Year');

# Colors are significant to this data:
$pl ot - >Set Dat aCol ors(array('red', 'green', 'blue', 'yellow, 'cyan', 'magenta'));
$pl ot - >Set Legend(array(' Cherry', 'Linme', 'Lenon', 'Banana', 'Apple', 'Berry'));

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.4. Example - Bar Chart

Thisisabar chart with three data sets plotted. The datatypeis 'text-data, sothe X valuesareimplicit. But the X values
are not relevant because the data labels (month names) are used instead, and the X tick marks and labels are turned
off. This plot uses the default shading of bars.

Example5.4. Bar Chart

Shaded Bar Chart with 3 Data Sets
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<?php

# PHPl ot Exanple: Bar chart, 3 data sets, shaded
requi re_once ' phplot. php';

$data = array(

array('Jan', 40, 2, 4), array('Feb', 30, 3, 4), array('Mar', 20, 4, 4),
array(' Apr', 10, 5, 4), array('May', 3, 6, 4), array('Jun', 7, 7, 4),
array('Jul', 10, 8, 4), array('Aug', 15, 9, 4), array('Sep', 20, 5, 4),
array('Cct', 18, 4, 4), array('Nov', 16, 7, 4), array('Dec', 14, 3, 4),

)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');

$pl ot - >Set Pl ot Type(' bars');
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$pl ot - >Set Dat aType(' text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->Set Titl e(' Shaded Bar Chart with 3 Data Sets');

# Make a legend for the 3 data sets plotted:
$pl ot - >Set Legend(array(' Engi neering', 'Manufacturing', 'Administration'));

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none' ) ;

$pl ot - >Dr awG aph() ;
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5.5. Example - Unshaded Bar Chart

Thisisthe same example asExample 5.4, “ Bar Chart” except shading has been turned off. Instead we get flat rectangles
with borders for the bars.

Example5.5. Bar Chart - Unshaded

Unshaded Bar Chart with 3 Data Sets
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<?php
# PHPl ot Exanple: Bar chart, 3 data sets, unshaded
requi re_once ' phplot. php';

$data = array(

array('Jan', 40, 2, 4), array('Feb', 30, 3, 4), array('Mar', 20, 4, 4),
array(' Apr', 10, 5, 4), array('may', 3, 6, 4), array('Jun', 7, 7, 4),
array('Jul', 10, 8, 4), array('Aug', 15, 9, 4), array('Sep', 20, 5, 4),
array('Cct', 18, 4, 4), array('Nov', 16, 7, 4), array('Dec', 14, 3, 4),

DK

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' bars');
$pl ot - >Set Dat aType('text-data');
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$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$pl ot ->Set Titl e(' Unshaded Bar Chart with 3 Data Sets');

# No 3-D shadi ng of the bars:
$pl ot - >Set Shadi ng(0) ;

# Make a legend for the 3 data sets plotted:
$pl ot - >Set Legend(array(' Engi neering', 'Manufacturing', 'Administration'));

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.6. Example - Bar Chart, Label Options

Thisisabar chart showing data per year. Because the Y values are so large, we enable numeric formatting of Y tick
labels, with precision 0. This resultsin acomma separator between thousands. This example a so shows how to force
the Y tick marksto start at zero and use a nice whole number for the tick interval.

Example5.6. Bar Chart - Label Options
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<?php
# PHPI ot Exanpl e: Bar chart, annual data
requi re_once ' phplot. php';

$data = array(
array('1985', 340), array('1986', 682), array('1987', 1231),
array('1988', 2069), array('1989', 3509), array('1990', 5283),
array('1991', 7557), array('1992', 11033), array('1993', 16009),
array('1994', 24134), array('1995, 33768), array('1996', 44043),
array('1997', 55312), array('1998', 69209), array('1999', 86047),
array('2000', 109478), array('2001', 128375), array('2002', 140767),

)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');

109



PHPlot Examples

$pl ot - >Set Pl ot Type(' bars');
$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Let's use a new color for these bars:
$pl ot - >Set Dat aCol or s(' magenta');

# Force bottomto Y=0 and set reasonable tick interval:

$pl ot - >Set Pl ot AreaWor | d( NULL, O, NULL, NULL);

$pl ot - >Set YTi ckl ncr enent ( 10000) ;

# Format the Y tick |abels as nunerics to get thousands separators:
$pl ot - >Set YLabel Type(' data');

$pl ot - >Set Pr eci si onY(0) ;

# Main plot title:

$plot->Set Title(' US Cell Phone Subscribership');
# Y Axis title:

$pl ot ->Set YTi t| e(' Thousands of Subscribers');

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.7. Example - Line/Point Plot, Point Shapes

Thisisa'linepaints plot (Lines/Points) showing all the point shapes available for ‘point' and 'linepoints' plots. In this
example, we also use alegend to display atext string for each data set, and change the data colors to get a different
color for each point shape. Note that the point shape sizes have been increased to 10 in this example, to make them
easier to identify.

Example5.7. Line/Point Plot, Point Shapes

Linepoints Plot — All Point Shapes
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<?php
# PHPI ot Exanpl e: Line-Point plot showing all the point shapes
requi re_once ' phpl ot. php';

# This array is used for both the point shapes and | egend:

$shapes = array(' bowtie', 'box', 'circle', 'cross', 'delta',
"dianmond', 'dot', 'down', 'halfline', 'hone',
"hourglass', 'line', "plus', 'rect', 'star',
"target', 'triangle', 'trianglemd', 'up', 'yield);

# Number of shapes defines the number of lines to draw
$n_shapes = count ( $shapes);

# Make of fset diagonal |ines, one for each shape
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$ppl = 6; # Nunber of points per line.

$data = array();

for ($i = 0; $i < $ppl; $i++) {
$subdata = array('', $i);

$of fset = $n_shapes + $ppl - $i - 2;
for ($j = 0; $ < $n_shapes; $j ++) $subdata[] = $offset - $j;
$data[] = $subdat a;

}

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' | i nepoi nts');
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitle(' Linepoints Plot - Al Point Shapes');

# Increase X range to neke room for the |egend.

$pl ot - >Set Pl ot AreaWor |1 d(0, 0, $ppl, $n_shapes + $ppl - 2);
# Turn off tick labels and ticks - not used for this plot.
$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none');

$pl ot - >Set YTi ckLabel Pos(' none');

$pl ot - >Set YTi ckPos(' none');

# Need sone different col ors;

$pl ot - >Set Dat aCol ors(array(' orange', 'blue', 'maroon', 'red', 'peru',
‘cyan', 'black', 'gold, 'purple', 'Yell owGeen',
' SkyBlue', 'green', 'SlateBlue', 'navy', 'aquamarinel',
‘violet', '"salnmon', 'brown', 'pink', 'DinGey'));

# Show al | shapes:
$pl ot - >Set Poi nt Shapes( $shapes) ;

# Make the points bigger so we can see them
$pl ot - >Set Poi nt Si zes(10) ;

# Make the lines all be solid:
$pl ot - >Set Li neStyl es('solid");

# Al so show that as the | egend:
$pl ot - >Set Legend( $shapes) ;

# Draw no gri ds:
$pl ot - >Set Dr awXG i d( Fal se) ;
$pl ot - >Set Dr awYGri d( Fal se) ;

$pl ot - >Dr awGr aph() ;
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5.8. Example - Pie Chart, text-data-single

Thisis a pie chart with the data array type 'text-data-singl€'. This data type is only used with pie charts. Each record
in the data array simply contains alabel (which is not used by PHPIot) and a segment size. In this example, we use
the label to identify the data for our own reference, and then build alegend from those data labels along with the data
values. Thisis useful because by default PHPIot [abels the segments with only the percentage values. (Starting with
PHPIot-5.6.0, there are new options for labels. See Section 5.41, “Example - Pie Chart Label Types’.)

Example5.8. Pie Chart, text-data-single

a ) Morld Gold FProduction. 1990
ustralia: 7549 I
DemRepCmED:ZBQI {1000s of Troy Ounces)

Canada: 5447 ]
Columbia: 544 []
Ghana: 541

China: 3215
Philippines: 791
South Africa: 19454
Mexico: 311

United States: 9453
US5R: 9710

5 .57 098 1.6%

33.5%

16.73

e B

16.3%

<?php
# PHPI ot Exanpl e: Pie/text-data-single
requi re_once ' phplot. php';

# The data | abels aren't used directly by PHPlot. They are here for our
# reference, and we copy themto the | egend bel ow
$data = array(

array(' Australia', 7849),

array(' Dem Rep Congo', 299),

array(' Canada', 5447),

array(' Col unbi a', 944),

array(' Ghana', 541),

array(' China', 3215),
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array(' Philippines', 791),
array(' South Africa', 19454),
array(' Mexi co', 311),

array(' United States', 9458),
array(' USSR , 9710),

)

$pl ot = new PHPI ot (800, 600) ;
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' pie');
$pl ot - >Set Dat aType('t ext-dat a-si ngle');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Set enough different colors;

$pl ot - >Set Dat aCol ors(array('red', 'green', 'blue', 'yellow b 'cyan',
'magenta', 'brown', 'lavender', 'pink',
‘gray', 'orange'));

# Main plot title:
$plot->SetTitle("World Gold Production, 1990\ n(1000s of Troy Qunces)");

# Build a | egend fromour data array.
# Each call to SetLegend nakes one line as "l abel: val ue".
foreach ($data as $row)
$pl ot - >Set Legend(i npl ode(': ', $row));
# Place the legend in the upper |eft corner:
$pl ot - >Set LegendPi xel s(5, 5);

$pl ot - >Dr awG aph() ;

114



PHPIot Examples

5.9. Example - Pie Chart, text-data

Thisisasimple pie chart showing the data type 'text-data. When you use this data type with pie charts, the first entry
in each record (alabel) isignored; the sum of all the second entries equals the relative size of the first segment, the
sum of the third entries is the second segment, etc. So this pie has 4 segments, of relative size 250, 200, 350, and 200.

Data type 'data-data is similar, except the first two entries in each record (label and X value for other plot types) is
ignored.

Example5.9. Pie Chart, text-data

<?php
# PHPI ot Exanpl e: Pie/text-data
requi re_once ' phplot. php';

$data = array(
array('', 100, 100, 200, 100),
array('', 150, 100, 150, 100),

)i

$pl ot = new PHPI ot (800, 600) ;
$pl ot - >Set | mageBor der Type(' pl ain');
$pl ot - >Set Dat aType(' text-data');
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$pl ot - >Set Dat aVal ues( $dat a) ;
$pl ot - >Set Pl ot Type(' pie');
$pl ot - >Dr awG aph() ;
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5.10. Example - Pie Chart, flat with options

For this pie chart, we turned off shading with SetShading to get a flat pie instead of a 3-D look. We aso overrode
the default colors with our own array using SetDataColors, and used the same color names to make a legend with
Setl egend. Finally, we moved the labels in towards the center with Setl abel Scal ePosition.

Example 5.10. Pie Chart, flat with options

red I

green I
hlue I
yellow |:|
cyan |:|

<?php
# PHPl ot Exanple: Flat Pie with options
requi re_once ' phplot. php';

$data = array(
array('', 10),
array('', 20),
array('', 30),
array('', 35),
array('', 5),
E

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');
$pl ot - >Set Dat aType(' t ext-data-single');
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$pl ot - >Set Dat aVal ues( $dat a) ;
$pl ot - >Set Pl ot Type(' pie');

$colors = array('red', 'green', 'blue', 'yellow, 'cyan');
$pl ot - >Set Dat aCol or s( $col ors) ;

$pl ot - >Set Legend( $col ors) ;

$pl ot - >Set Shadi ng(0) ;

$pl ot - >Set Label Scal ePosi tion(0. 2);

$pl ot - >Dr awG aph() ;
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5.11. Example - Points Plot with Error Bars

Thisisapoint plot with error bars (as indicated by data type 'data-data-error'). Each point is specified as X value, Y
value, Y error in the positive direction, and Y error in the negative direction.

Example 5.11. Points Plot with Error Bars

Points Plot With Error Bars
4 -

35 1

15 +

1n +

<?php
# PHPl ot Exanpl e: Point chart with error bars
requi re_once ' phplot. php';

$data = array(

array('', 1, 23.5, 5, 5), array('', 2, 20.1, 3, 3),
array('', 3, 19.1, 2, 2), array('', 4, 16.8, 3, 3),
array('', 5, 18.4, 4, 6), array('', 6, 20.5, 3, 2),
array('', 7, 23.2, 4, 4), array('', 8, 23.1, 5 2),
array('', 9, 24.5, 2, 2), array('', 10, 28.1, 2, 2),

)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' poi nts');
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$pl ot - >Set Dat aType(' data-data-error');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitle(' Points Plot Wth Error Bars');

# Set data range and tick increnents to get nice even nunbers:
$pl ot - >Set Pl ot AreaWor 1 d(0, 0, 11, 40);

$pl ot - >Set XTi ckl ncrenent (1) ;

$pl ot - >Set YTi ckl ncr enment (5) ;

# Draw both grids:
$pl ot - >Set Dr awXGr i d( Tr ue) ;
$pl ot ->Set DrawyG i d(True); # |Is default

# Set some options for error bars:

$pl ot - >Set Err or Bar Shape('tee'); # |s default
$pl ot - >Set Er r or Bar Si ze(10) ;

$pl ot - >Set Er r or Bar Li neW dt h( 2) ;

# Use a darker color for the plot:
$pl ot - >Set Dat aCol or s(' brown') ;
$pl ot - >Set Err or Bar Col or s(' brown' ) ;

# Make the points bigger so we can see them
$pl ot - >Set Poi nt Si zes(10) ;

$pl ot - >Dr awG aph() ;
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5.12. Example - Points Plot / Scatterplot

Thisis arather contrived example of using a'points plot to make a scatterplot. The data array isaset of X/Y points.
With 'points’ plots, the data can be in any order and duplicate X values are allowed. The points here are generated
fromR =0.5* Theta

For this example, the X and Y axes and tick marks were moved to 0,0, labels turned off, and plot borders enabled
for all four sides.

Example5.12. Points Plot / Scatter plot

Scatterplot {(points plot)

<?php
# PHPI ot Exanple: Point plot - scatter plot
requi re_once ' phplot. php';

$data = array();
$a = 0.5;
$d_theta = M PI/48. 0;
for ($theta = M Pl * 7; $theta >= 0; $theta -= $d_t heta)
$data[] = array('', $a * $theta * cos($theta), $a * $theta * sin($theta));

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');
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$pl ot - >Set Pl ot Type(' poi nts');
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitl e(' Scatterplot (points plot)');

# Need to set area and ticks to get reasonabl e choi ces.
$pl ot - >Set Pl ot AreaWor 1 d(-12, -12, 12, 12);

$pl ot - >Set XTi ckl ncrenent (2) ;

$pl ot - >Set YTi ckl ncrenent (2) ;

# Move axes and ticks to 0,0, but turn off tick |abels:
$pl ot - >Set XAxi sPosition(0); # |s default

$pl ot - >Set YAxi sPosi ti on(0);

$pl ot - >Set XTi ckPos(' xaxi s');

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set YTi ckPos(' yaxi s');

$pl ot - >Set YTi ckLabel Pos(' none');

# Turn on 4 sided borders, now that axes are inside:
$pl ot - >Set Pl ot Bor der Type(' full");

# Draw both grids:
$pl ot - >Set Dr awXGr i d( Tr ue) ;
$pl ot ->Set DrawyG i d(True); # |Is default

$pl ot - >Dr awG aph() ;
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5.13. Example - Squared Plot

Thisisasguared line plot, which is similar to aline plot but the points are connected with steps.

Example 5.13. Squared Plot

Moisy Data (sguared plot)
40 -

3 1
0 4
2 1
zn 1
15 1

in

<?php
# PHPI ot Exanpl e: squared pl ot
requi re_once ' phplot. php';

# To get repeatable results with 'random data
m _srand(1);

# Make sonme noi sy data
$data = array();
for ($i = 0; $i < 100; $i++)
$data[] = array('', $i / 4.0 + 2.0 + mt_rand(-20, 20) / 10.0);

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' squared');
$pl ot - >Set Dat aType('text-data');

ia0
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$pl ot - >Set Dat aVal ues( $dat a) ;
$plot->Set Titl e(' Noi sy Data (squared plot)"');

# Make the lines a bit wider:
$pl ot - >Set Li neW dt hs(2);

# Turn on the X grid (Y grid is on by default):
$pl ot - >Set Dr awXG i d( Tr ue) ;

# Use exactly this data range:
$pl ot - >Set Pl ot AreaWsr! d(0, 0, 100, 40);

$pl ot - >Dr awG aph() ;
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5.14. Example - Stacked Bars, Shaded

Thisisastacked bar chart, with the default 3-D shaded |ook. (Compare with Example 5.15, “ Stacked Bars, Unshaded”
which has no shading.) The only valid data types for stacked bars are 'text-data’ (for vertical plots), and 'text-data-
yX' (for horizontal plots).

Example5.14. Stacked Bars, Shaded

Candy Sales by Month and Product

150 —
Chocolates |:|
120 4 Mints I
Hard Cancy |:|
Sugar-Free I
110 o
100 o
a0 -+
g0 =
]
Fel
-
5
70—+
[
[=]
]
c
g 60
-~
-
-
=l
b
g0 -+
40—+
30
0 o
10 -
[ — —
Jdan Fab Har ARk Hag Jur Jul Aug Sep st Nau Dac
<?php

# PHPI ot Exanpl e: Stacked Bars, shaded
requi re_once ' phplot. php';

$data = array(

array('Jan', 40, 5, 10, 3), array('Feb', 90, 8, 15, 4),
array(' Mar', 50, 6, 10, 4), array(' Apr', 40, 3, 20, 4),
array('May', 75, 2, 10, 5), array('Jun', 45, 6, 15, 5),
array('Jul', 40, 5, 20, 6), array('Aug', 35, 6, 12, 6),
array(' Sep', 50, 5, 10, 7), array('Cct', 45, 6, 15, 8),
array(' Nov', 35, 6, 20, 9), array('Dec', 40, 7, 12, 9),

)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');
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$pl ot - >Set Pl ot Type(' st ackedbars');
$pl ot - >Set Dat aType(' text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot ->Set Titl e(' Candy Sal es by Month and Product');
$plot->Set YTitle(' MIlions of Units');
$pl ot - >Set Legend(array(' Chocol ates', 'Mnts', 'Hard Candy', 'Sugar-Free'));

$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.15. Example - Stacked Bars, Unshaded

Thisisthe same as Example 5.14, “ Stacked Bars, Shaded” except we have turned off shading and now get flat stacked
bars with borders. Also in this example we changed the legend using Setl egendReverse so the lines of text and color
boxes are in the same order as the stacked bar segments, bottom-to-top.

Example 5.15. Stacked Bars, Unshaded

Candy Sales by Month and Product
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<?php

# PHPl ot Exanpl e: Stacked Bars, unshaded
requi re_once ' phpl ot. php';

$data = array(

array('Jan', 40, 5, 10, 3), array('Feb', 90, 8, 15, 4),
array(' Mar', 50, 6, 10, 4), array(' Apr', 40, 3, 20, 4),
array(' May', 75, 2, 10, 5), array('Jun', 45, 6, 15, 5),
array('Jul', 40, 5, 20, 6), array('Aug', 35, 6, 12, 6),
array(' Sep', 50, 5, 10, 7), array('Cct', 45, 6, 15, 8),
array(' Nov', 35, 6, 20, 9), array('Dec', 40, 7, 12, 9),

DK

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');
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$pl ot - >Set Pl ot Type(' st ackedbars');
$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitl e(' Candy Sal es by Month and Product');
$plot->Set YTitle('MIlions of Units');

# No shadi ng:
$pl ot - >Set Shadi ng(0) ;

$pl ot - >Set Legend(array(' Chocol ates', 'Mnts', 'Hard Candy', 'Sugar-Free'));
# Make | egend lines go bottomto top, |like the bar segnents (PHPl ot > 5.4.0)
$pl ot - >Set LegendRever se( True) ;

$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.16. Example - Thin Bar Line Plot

ThisisaThin Bar Line Plot (thinbarline).

Example5.16. Thin Bar Line

Moisy Data (thinbarline)
m .

2 1
4 4
2z 1
zn 4
15 1
1 1
1 1
1 4

in -

<?php
# PHPl ot Exanpl e: thinbarline plot
requi re_once ' phplot. php';

# To get repeatable results with 'random data
m _srand(1);

# Make sonme noi sy data
$data = array();
for ($i = 0; $i < 100; $i++)
$data[] = array('', $i / 4.0 + 2.0 + mt_rand(-20, 20) / 10.0);

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' t hi nbarline');
$pl ot - >Set Dat aType('text-data');

ia0
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$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$pl ot ->Set Titl e(' Noi sy Data (thinbarline)');

$pl ot - >Dr awG aph() ;
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5.17. Example - Thin Bar Line Plot, Wider Lines

Thisisthe same asthe previous plot type (Example 5.16, “Thin Bar Line") except the lines are wider. This now looks
more like a bar chart.

Example5.17. Thin Bar Line Plot, Wider Lines

Moisy Data (thinbarline, wider)
28 o

% 1
4 1
e
zn 4
18 1
1w 1
@ 1
1z 1

in

<?php
# PHPl ot Exanpl e: thinbarline plot, wder
requi re_once ' phplot. php';

# To get repeatable results with 'random data
m_srand(1);

# Make sonme noi sy data
$data = array();
for ($i = 0; $i < 100; $i++)
$data[] = array('', $i / 4.0 + 2.0 + mt_rand(-20, 20) / 10.0);

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' t hi nbarline');
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$pl ot - >Set Dat aType(' text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->Set Titl e(' Noi sy Data (thinbarline, wder)');

# Make the |ines wi der:
$pl ot - >Set Li neW dt hs(3);

$pl ot - >Dr awG aph() ;
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5.18. Example - Two Plots on One Image

This example shows multiple plotstiled on asingleimage. To place multiple plots on an image, first disable automatic
output with SetPrintl mage(False). Then define each plot area using SetPlotAreaPixels and create the plot. Finish each
plot with DrawGraph. At the end, Printlmage outputs the image containing all of the plots.

See Section 4.8, “Multiple Plots Per Image’ for more information.

Example 5.18. Two Plotson One Image

US Petroleum Import/Export
1snn —
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EXPORTS
1688 barrels/day

<?php
# PHPI ot Exanple: Two plots on one inage
requi re_once ' phplot. php';

$datal = array( # Data array for top plot: I|nports
array('1981', 5996), array('1982', 5113), array('1983', 5051),
array('1984', 5437), array('1985', 5067), array('1986', 6224),
array('1987', 6678), array('1988', 7402), array('1989', 8061),
array('1990', 8018), array('21991', 7627), array('1992', 7888),
array('1993', 8620), array('1994', 8996), array('1995, 8835),
array('1996', 9478), array('1997', 10162), array('1998', 10708),

array('1999', 10852), array('2000', 11459),
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$data2 = array( # Data array for bottom plot: Exports
array('1981', 595), array('1982', 815), array('1983', 739),
array('1984', 722), array('1985, 781), array('1986', 785),
array('1987', 764), array('1988', 815), array('1989', 859),
array('1990', 857), array('1991', 1001), array('1992', 950),
array('1993', 1003), array('1994', 942), array('1995, 949),
array('1996', 981), array('1997', 1003), array('1998', 945),

array('1999', 940), array('2000', 1040),
e

$pl ot = new PHPI ot (800, 600) ;
$pl ot - >Set | mageBor der Type(' plain');

# Di sabl e aut o-out put:
$pl ot - >Set Pri nt | mage(0) ;

# There is only one title: it is outside both plot areas.
$plot->SetTitl e(' US Petrol eum | nport/Export');

# Set up area for first plot:
$pl ot - >Set Pl ot Ar eaPi xel s(80, 40, 740, 350);

# Do the first plot:

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues($dat al);

$pl ot - >Set Pl ot AreaWor | d( NULL, O, NULL, 13000);
$pl ot - >Set Dat aCol ors(array(' bl ue'));

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none');

$pl ot - >Set YTi ckl ncr ement (1000) ;

$pl ot ->Set YTitl e(" | MPORTS\ n1000 barrel s/ day");

$pl ot - >Set Pl ot Type(' bars');
$pl ot - >Dr awG aph() ;

# Set up area for second plot:
$pl ot - >Set Pl ot Ar eaPi xel s(80, 400, 740, 550);

# Do the second plot:

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues( $dat a2) ;

$pl ot - >Set Pl ot AreaWor | d( NULL, O, NULL, 1300);
$pl ot - >Set Dat aCol ors(array(' green'));

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none' ) ;

$pl ot - >Set YTi ckl ncr enent (200) ;

$pl ot - >Set YTi t| e(" EXPORTS\ n1000 barrel s/ day");

$pl ot - >Set Pl ot Type(' bars');
$pl ot - >Dr awGr aph() ;

# Qutput the inmage now
$pl ot - >Pri nt | mage() ;
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5.19. Example - Bar Chart with Data Value
Labels

Thisis a bar chart with data value labels. Data value labels can be used as an aternative to (or along with) Y tick
labels, but only with bar and stackedbar charts. (Bar chart data value labels were added to PHPIot-5.0rc3.)

Example5.19. Bar Chart with Data Value L abels

Horld"s Most Populous Countries
2005 Population in Millions

1.306.3

10803

295.7
242.0

156.1

162a4
j j L3 L4

China India United States Indonesia Erazil Pakistan Barnaladesh Russia

<?php
# PHPl ot Exanple: Bar chart, with data | abels
requi re_once ' phplot. php';

$data = array(

array(' China', 1306.31), array('lndia', 1080.26),
array('United States', 295.73), array('lndonesia', 241.97),
array('Brazil', 186.11), array(' Paki stan', 162.42),
array(' Bangl adesh', 144.32), array(' Russia', 143.42),

)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' pl ain');
$pl ot - >Set Pl ot Type(' bars');
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$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;
$plot->SetTitle("World' s Most Popul ous Countries\n2005 Popul ation in MIIlions");

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none' ) ;

# Make sure Y=0 is displayed

$pl ot - >Set Pl ot AreaWor | d( NULL, 0);

# Y Tick marks are off, but Y Tick Increnent also controls the Y grid |ines:
$pl ot - >Set YTi ckl ncr enent (100) ;

# Turn on Y data | abels:
$pl ot - >Set YDat aLabel Pos(' plotin');

# Wth Y data | abels, we don't need Y ticks or their labels, so turn themoff.
$pl ot - >Set YTi ckLabel Pos(' none');
$pl ot - >Set YTi ckPos(' none');

# Format the Y Data Labels as nunbers with 1 decimal place
# Note that this automatically calls SetYLabel Type('data').
$pl ot - >Set Preci si onY(1);

$pl ot - >Dr awG aph() ;
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5.20. Example - Stacked Bars with Y Data Value
Labels

Thisisthe same as Example 5.15, “ Stacked Bars, Unshaded” except that Y data value labels are turned on. Note this
feature was added in PHPlot-5.1.1.

Example 5.20. Stacked Barswith Y Data Value L abels

Candy Sales by Month and Product
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<?php

# PHPl ot Exanpl e: Stacked Bars, unshaded, with Y data | abels
requi re_once ' phpl ot. php';

$data = array(

array('Jan', 40, 5, 10, 3), array('Feb', 90, 8, 15, 4),
array(' Mar', 50, 6, 10, 4), array('Apr', 40, 3, 20, 4),
array(' May', 75, 2, 10, 5), array('Jun', 45, 6, 15, 5),
array('Jul', 40, 5, 20, 6), array('Aug', 35, 6, 12, 6),
array(' Sep', 50, 5, 10, 7), array('Cct', 45, 6, 15, 8),
array(' Nov', 35, 6, 20, 9), array('Dec', 40, 7, 12, 9),

DK

$pl ot = new PHPI ot (800, 600);
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$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' st ackedbars');
$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitl e(' Candy Sal es by Month and Product');
$plot->Set YTitle('MIlions of Units');

# No shadi ng:
$pl ot - >Set Shadi ng(0) ;

$pl ot - >Set Legend(array(' Chocol ates', 'Mnts', 'Hard Candy', 'Sugar-Free'));
# Make | egend lines go bottomto top, |like the bar segnents (PHPl ot > 5.4.0)
$pl ot - >Set LegendRever se( True) ;

$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

# Turn on Y Data Labels: Both total and segnent |abels:
$pl ot - >Set YDat aLabel Pos(' pl ot st ack');

$pl ot - >Dr awG aph() ;
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5.21. Example - Stacked Area Plot

The stacked areaplot issimilar in appearance to the area plot, and this exampleisthe same asin Section 5.3, “ Example
- AreaPlot” except for the plot type and data values. In the stacked area plot, PHPIot accumulatesthe Y values at each
X position, similar to the stacked bar plot, and fills the area between the resulting values. For example, in 1960, 30%
of the candy saleswere cherry, 10% were lime, and 6% werelemon. In the stacked areaplot, thisisrepresented simply
as (30, 10, 6, ...), whereas in the area plot example we had to sum the values to get (100, 70, 60, 54, ...).

Also in this example we changed the legend using Setl egendReverse so the lines of text and color boxes are in the
same order as the area segments, bottom-to-top.

Note this plot type was added in PHPlot-5.1.1.

Example 5.21. Stacked Area Plot

Candy Sales by Flavor
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<?php
# PHPI ot Exanpl e: Stacked Area chart
requi re_once ' phplot. php';

$data = array(
array(' 1960', 30, 10, 6, 38, 14, 2),
array(' 1970', 20, 17, 9, 32, 2, 20),
array(' 1980', 20, 14, 12, 27, 2, 25),
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array(' 1990', 5, 26, 15, 26, 18, 10),
array(' 2000', 28, 0, 18, 16, 33, 5),
)

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' st ackedarea');
$pl ot - >Set Dat aType('text-data');
$pl ot - >Set Dat aVal ues( $dat a) ;

# Main plot title:
$plot->SetTitl e(' Candy Sal es by Flavor');

# Set Y data limts, tick increment, and titles:
$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, 100);
$pl ot - >Set YTi ckl ncr ement ( 10) ;

$pl ot ->Set YTitl e(' % of Total');

$pl ot ->Set XTitl e(' Year');

# Colors are significant to this data:

$pl ot - >Set Dat aCol ors(array('red', 'green', 'blue', 'yellow, 'cyan', 'magenta'));
$pl ot - >Set Legend(array(' Cherry', 'Linme', 'Lenon', 'Banana', 'Apple', 'Berry'));

# Make | egend lines go bottomto top, like the area segnents (PHPl ot > 5.4.0)

$pl ot - >Set LegendRever se( True) ;

# Turn off X tick |abels and ticks because they don't apply here:
$pl ot - >Set XTi ckLabel Pos(' none');
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Dr awG aph() ;
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5.22. Example - Annotating a Plot Using a
Callback

Thisisan advanced example that uses adrawing callback to add annotationsto a plot. More information on this topic
can be found in Section 4.4.5, “Using Callbacks to Annotate Plots’, where this example is described in detail.

Example 5.22. Annotated Plot

Monthly MWidget Sales
L T T T e L T
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100 | - B e

<?php

# PHPl ot Exanpl e: Annotating a plot using callbacks
# Note: This exanple is coded for PHPlot > 5.0.7
require_once ' phpl ot. php'

# CGet the Sales data. In real life, this would nost |ikely come from
# a database or external file. For this exanple, we will use 'randon
# data, but with a fixed seed for repeatable results.
function get_data()
{

nt_srand(1);

$data = array();

# Build an array with 12 arrays of (nmonth_nanme, val ue):

for ($month = 1; $nonth <= 12; $nont h++)
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$data[] = array(strftinme(' %', nktinme(12, 0, 0, $nonth, 1)),
5 + m_rand(5, 40));
return $data

}

# Find the best and worst sal es data.
# Gets the Y value (sales data) and X value. For PHPl ot text-data data
# the X val ues are assigned as 0.5, 1.5, 2.5, etc.
# The data array is in '"text-data' format: array of array(label, Y)...
functi on get_best worst ($dat a,

&pbest _i ndex, &$best_sal es, &$worst_index, &$worst_sal es)
{

$best _sal es = NULL;
$wor st _sal es = NULL;
foreach ($data as $x => $point) {

if (!lisset($best_sales) || $point[1l] > $best_sal es) {
$best _sal es = $poi nt[1];
$best i ndex = $x + 0. 5;

if (lisset($worst_sales) |
$wor st _sales = $point[1
$wor st _index = $x + 0.5

$poi nt[1] < $worst_sal es) {

|

}
}

# Pl ot annotation call back.
# The pass-through argunent is the PHPl ot object.
function annotate_pl ot ($i ng, $pl ot)

{
gl obal $best i ndex, $best_sal es, $worst_index, $worst_sal es;
# Al locate our own colors, rather than poking into the PHPl ot object:
$red = i magecol orresol ve($i ny, 255, 0, 0);
$green = i magecol orresol ve($i ng, 0, 216, 0);
# Get the pixel coordinates of the data points for the best and worst:
|'ist($best_x, $best_y) = $pl ot - >Cet Devi ceXY($best _i ndex, $best_sal es);
list($worst_x, $worst_y) = $pl ot - >Cet Devi ceXY($wor st _i ndex, $worst_sal es);
# Draw el l'i pses centered on those two points:
i mgeel | i pse($i ng, $best x, $best_y, 50, 20, $green);
i mgeel | i pse($i ny, $worst_x, $worst_y, 50, 20, $red);
# Pl ace sone text above the points:
$font = '3";
$fh = i magef ont hei ght ($f ont) ;
$fw = i nagef ont wi dt h( $f ont) ;
i mgestring($ing, $font, $best_x-$fw 4, $best_y-$fh-10,
' Good Job!', $green);
# We can al so use the PHPl ot internal function for text.
# It does the center/bottom alignment cal cul ations for us.
# Specify the font argunent as NULL or '' to use the generic one
$pl ot - >DrawText (' ', 0, $worst_x, $worst_y-10, $red
'Bad News!', 'center', 'bottom);
}

# Begin nmi n processing:
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# Fill the data array:
$data = get_data();

# Find the best and worst nonths:
get _best _worst ($dat a, $best index, $best sal es, $worst _index, $worst_sal es);

# Create the PHPl ot object, set title, plot type, data array type, and data:
$pl ot = new PHPI ot (800, 600);

$plot->SetTitle(' Monthly Wdget Sales');

$pl ot - >Set Pl ot Type(' bars');

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

# Borders are needed for the nanual:

$pl ot - >Set | mageBor der Type(' plain');

# Select X data labels (not tick |abels):
$pl ot - >Set XTi ckPos(' none');

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XDat aLabel Pos(' pl ot down') ;

# Format Y labels as "$nM' with no decinals, steps of 5:
$pl ot - >Set YLabel Type(' data', 0, '$', 'M);
$pl ot - >Set YTi ckl ncrenent (5. 0) ;

# Force the bottomof the plot to be at Y=0, and omit
# the bottom "$0OM' tick | abel because it | ooks odd:
$pl ot - >Set Pl ot AreaWor | d( NULL, 0);

$pl ot - >Set Ski pBot t onTi ck( True) ;

# Establish the drawing call back to do the annotation:
$pl ot - >Set Cal | back(' draw_all', 'annotate_plot', $plot);

# Draw t he graph:
$pl ot - >Dr awG aph() ;

143



PHPlot Examples

5.23. Example - Complete Web Form with Plot

This section shows a complete mini-application which uses PHPIot to display a graph based on user input through
aweb form. The purpose of this example is to illustrate form handling and parameter passing from a form-handling
script to an image-generating script.

Here a screen-shot of the application, as seen from a web browser. (The bottom section with the graph will only be
shown after the form is submitted.)

Example 5.23. Screen Shot of Web Form with Plot

&l | % PHPlot: Example of a Web Form a... x

PHPIlot: Example of a Web Form and Plot

This page calculates the balance over time in an interest-earning savings account when fixed monthly
deposits are made and there are no withdrawals.

Fill in the values below and click on the button to display a graph of the account balance over time.

Monthly Deposit Amount: 250
Interest Rate: 2.5 %

Display Graph

Graph showing the account balance over time, with monthly deposits of 250 and earning annual
interest of 2.5%:

Savings with Interest
7445000
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Deposits only D

Deposits with Interest D

29,955 .040
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22,465.50

15724, 00 1

Balance
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Note

Unlike the other examples in this chapter, the web form example consists of two scripts, and only works
with aweb server. The two scripts are shown in their entirety, but are broken up into blocks, with comments
preceding each block, for presentation purposes.

5.23.1. Web Form Main Script

This section presents the main script webf or m php which displays the web form and handlesform submission. This
script does not use PHPlot. When first accessed from a browser (with no parameters), it displays only the form and
descriptivetext. When theform is submitted, the same script runsagain. Thistime, the script receivesform parameters,
and displays the graph in addition to the form. To display the graph, the script generates an image (img) tag which
references the second script (which is described in the next section). That second script actually generates the plot
image.

The script begins with a descriptive comment, and then defines constants for the name of the other script, the image
size, and the parameter defaullts.

<?php
/* PHPl ot web form exanpl e

Par anet er names and paraneter array keys
'deposit' = Anpunt deposited per nonth
‘intrate' = Interest rate as a percentage (e.g. 4 neans 4% or 0.04)
*/

# Nane of script which generates the actual plot:

defi ne(' GRAPH_SCRI PT', ' webform.i ng. php');

# Ilmage size. It isn't really necessary that this script know this inmage
# size, but it inproves page rendering

define(' GRAPH W DTH , 600);

defi ne(' GRAPH_HEI GHT', 400);

# Default values for the form paraneters:
$param = array(' deposit' => 100.00, 'intrate' => 4.0);

Function bui | d_ur | () is a general-purpose function used to generate a URL to a script with parameters. The
parameters are in a PHP associative array. The return valueis arelative or complete URL which might ook like this:
webf or m i ng. php?deposi t =100& nt r at e=4. 0&h=400&w=600.

# Build a URL with escaped paraneters:

# $url - The part of the URL up through the script nanme

# $param - Associative array of paraneter nanes and val ues

# Returns a URL with paraneters. Note this nust be HTM.-escaped if it is

# used e.g. as an href value. (The & between paraneters is not pre-escaped.)
function build_url ($url, $param

{
$sep = '?'; |/ Separator between URL script nane and first paraneter
foreach ($param as $nane => $val ue) {
$url .= $sep . urlencode($nanme) . '='" . urlencode($val ue);
$sep = ' & ; /| Separator between subsequent paraneters
}
return $url;
}

The function begi n_page() createsthe HTML at the top of the page. In areal application, this might include a
page header.
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# Qutput the start of the HTM. page:
function begin_page($title)

{
echo <<<END
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTML 4. 01 Transitional//EN
"http://ww. w3. org/ TR ht m 4/ oose. dt d" >
<htm >
<head>
<title>S$title</title>
</ head>
<body>
<h1>$titl e</ hl>

END;
}

Thefunction end_page() createsthe HTML at the end of the page. In areal application, this might include a page
footer.

# Qut put the bottom of the HTM. page:
function end_page()

{

echo <<<END
</ body>
</ htm >

END;
}

The function show_descri pti ve_t ext () produces HTML text which describes the form. This will go above
the form on the web page.

# Qut put text which describes the form
functi on show descriptive_text()
{
echo <<<END
<p>
Thi s page cal cul ates the bal ance over tinme in an interest-earning savings
account when fixed nmonthly deposits are nade and there are no wthdrawal s.
</ p>
<p>
Fill in the values below and click on the button to display a
graph of the account bal ance over tine.
</ p>

END;
}

Thefunctionshow _f or () outputsthe HTML form. Thisincludes entry boxesfor the two parameters and a submit
button. The form action URL is this script itself, so we use the SCRIPT_NAME value to self-reference the script.

# Qut put the web form

# The formresubnits to this sanme script for processing.

# The $param array contains default values for the form

# The val ues have al ready been validated as contai ni ng nunbers and
# do not need escaping for HTM.

functi on show_f or n{ $par am

{
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$action = htnml speci al char s($_SERVER[ ' SCRI PT_NAME' ] ) ;

echo <<<END
<form nanme="f 1" id="f1" nethod="get" action="3$action">
<t abl e cel | paddi ng="5" summary="Entry form for bal ance cal cul ati on">
<tr>
<td align="right"><l abel for="deposit">Mnthly Deposit Anpunt:</I|abel ></td>
<t d><i nput type="text" size="10" nane="deposit" id="deposit"
val ue="{$parani ' deposit']}">
</[tr>
<tr>
<td align="right"><label for="intrate">lnterest Rate:</|abel ></td>
<t d><i nput type="text" size="10" nane="intrate" id="intrate"
val ue="{$parani'intrate']}">%
</[tr>
<tr>
<td col span="2" align="center"><i nput type="subnit" val ue="Di splay G aph"></td>
</[tr>
</t abl e>
</forne

END;
}

The function check_f or m par ans() performs the important task of validating the parameters received from a
form submission. Each parameter is checked for presence and syntax, then converted to the appropriate PHP type.
Thisfunction is also used to determine if a plot should be displayed. A plot isdisplayed only if valid form parameters
were received.

# Check for paraneters supplied to this web page

# If there are valid paraneters, store themin the array argunent and

# return True.

# |If there are no paraneters, or the paraneters are not valid, return Fal se
functi on check_form parans(&$par am

$valid = True;

if ('isset($_CGET['deposit']) || 'is_nuneric($_GET[' deposit'])
|| ($deposit = floatval ($_CGET['deposit'])) < 0)
$valid = Fal se

if (lisset($ _CGET['intrate']) || 'is_nuneric($_GET['intrate'])
|| (Sintrate = floatval ($_GET['intrate'])) < 0 || $intrate > 100)
$valid = Fal se

if ($valid) $param = conpact (' deposit', 'intrate');
return $valid;

}

The function show_gr aph() produces the HTML which will will invoke the second script to produce the graph.
Thisis an image (img) tag which references the second script, including the parameters the script needs to generate
the plot. Thisis one of several waysto pass parameters from the form handling script and the image generating script.
The other way is using session variables. Using URL parameters is ssmpler, especialy when there are only a few
parameters. Note the HTML also specifies the width and height of the plot image. Thisis not necessary, however it
helps the browser lay out the page without waiting for the image script to complete.

# Di splay a graph.
# The param array contains the validated val ues: deposit and intrate.
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# This function creates the portion of the page that contains the
# graph, but the actual graph is generated by the $GRAPH SCRI PT scri pt.
functi on show_graph($par am

{
# I nclude the width and hei ght as paraneters:
$paranf'w ] = GRAPH W DTH;
$parani{' h'] = GRAPH_HEI GHT;
# URL to the graphing script, with paraneters, escaped for HTM.:
$i mg_url = htnml speci al chars(buil d_url (GRAPH_SCRI PT, $param);
echo <<<END

<hr >

<p>

G aph showi ng the account bal ance over tine, with nonthly deposits of
{$parani ' deposit']} and earning annual interest of {$parani'intrate']}%

<p><ing src="$inmg_url" wdth="{$paran]{'w ]}" height="{$paran]{' h']}"
al t =" Account bal ance graph.">

END;
}

Finally, with all the functions defined, the main code isjust afew lines.

# This is the main processing code.

begi n_page("PHPI ot: Exanple of a Web Form and Plot");
$par ans_suppl i ed = check_f or m par ans( $par an) ;
show_descriptive_text();

show_f or m( $par am ;

if ($parans_supplied) show_graph($paran;

end_page() ;

5.23.2. Web Form Image Script

This section presents the second script webf or m i ng. php, which generates the plot using PHPIot. The URL to
this script, along with its parameters, is embedded in the web page produced by the main script in Section 5.23.1
“Web Form Main Script”. When the user's browser asks the web server for the image, this second script runs and
generates the plot.

The script begins with a descriptive comment and then includes the PHPIot source.

<?php
/* PHPl ot web form exanple - inmage generation

This draws the plot inmage for webform php
It expects the foll owi ng paraneters:
'deposit' = Anpbunt deposited per nmonth. Must be >= 0.
‘intrate' = Interest rate as a percentage (e.g. 4 neans 4% or 0.04)
‘W, 'h'" = inmge width and height. (Mist be between 100 and 5000)
*/
requi re_once ' phplot. php';

Function check_f orm parans() validates the parameters supplied to the script. Two parameters are required
(intrate and deposit), and two are optional (h and w). Even though the main script validated the parameters it passes
to this script, it is still necessary for the script to do its own validation. That is because any accessible script can be
called from any other web page, or directly from a browser, with arbitrary parameters. (Error handling details can
be found below.)
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# Check for paraneters supplied to this web page.
# Parameters nust be checked here, even though the calling script checked them
# because there is nothing stopping soneone fromcalling this script
# directly with arbitrary paraneters.
# Parameter values are stored in the parani] array (valid or not).
# |If the paranmeters are valid, return True, else return Fal se.
functi on check_form parans(&$par am
{
$valid = True;
$depost = 0;
$intrate = 0O;
if (lisset($_GET['deposit']) || !is_nuneric($_CET['deposit'])
|| ($deposit = floatval ($_CET[' deposit'])) < 0)
$val i d = Fal se;
if ('isset($_CET['intrate']) || !'is_nunmeric($_CET['intrate'])
[| ($intrate = floatval ($_GET['intrate'])) <O || $intrate > 100)
$val i d = Fal se;
# If width and height are missing or invalid, just use sonething reasonabl e.
if (enpty($_GET['W]) || 'is_nuneric($_CET['W])
[| ($w = intval ($_CET['W ])) < 100 || $w > 5000)
$w = 1024;
if (enpty($_GET['h']) || 'is_nuneric($_CET['h'])
[| ($h = intval ($_CET['h'])) < 100 || $h > 5000)
$h = 768;
$param = conpact (' deposit', 'intrate', "h', 'w);
return $valid;
}

Function cal cul at e_dat a() computes the data for the plot. This uses the parameters supplied to the script, and
populates a data array suitable for PHPIot. Because the script uses the data-data format, each row in the array consists
of alabel (unused), X value (thisisthe month number), and 2 Y values (account balance without interest, and account
balance with interest).

# Calculate the data for the plot:
# This is only called if the paraneters are valid.
# The calculation is sinple. Each nonth, two points are cal cul ated: the
# cunul ati ve deposts (bal ance without interest), and bal ance with interest.
# At tine O the balance is 0. At the start of each nonth, 1/12th of
# the annual interest rate is applied to the bal ance, and then the deposit
# is added, and that is reported as the bal ance.
# We calculate for a fixed ambunt of 120 nonths (10 years).
function cal cul at e_dat a( $param &$dat a)
{
$deposit = $parani' deposit'];
$monthly_intrate = 1.0 + $parani'intrate'] / 100.0 / 12.0;
$bal ance_wi t hout _i nterest = 0;
$bal ance = 0;
$data = array(array('', 0, 0, 0)); // Starting point
for ($month = 1; $nonth <= 120; $nont h++) {
$bal ance_wi t hout _i nterest += $deposit;
$bal ance = $bal ance * $nonthly_intrate + $deposit;
$data[] = array('', $nonth, $bal ance_wi t hout_i nterest, $bal ance);
}
}
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Function dr aw_gr aph() uses PHPlot to actually produce the graph. This function is similar to the other code
examplesin this chapter. A PHPlot object is created, set up, and then told to draw the plot. If the script parameters are
not valid, however, an attempt is made to draw the plot without a data array. This results in an error, which PHPlot
handles by creating an image file with an error message. This method of error handling is used because the script
cannot return atextual error message since it is referenced from a web page via an image (img) tag. An alternative to
this error handling is to have the script return an HTTP error code such as error 500 (server error).

# Draw t he graph:
function draw_graph($val i d_parans, $param $dat a)

{
extract ($paran ;

$pl ot = new PHPI ot ($w, $h);
$plot->Set Title(' Savings with Interest');
$pl ot - >Set Dat aType(' dat a-data');
# Don't set data values if paraneters were not valid. This will result
# in PHPl ot making an inmage with an error nessage.
if ($valid_parans) {
$pl ot - >Set Dat aVal ues( $dat a) ;
}

$pl ot - >Set Legend(array(' Deposits only', 'Deposits with Interest'));
$pl ot - >Set LegendPi xel s(100, 50); // Moyve | egend to upper |eft

$pl ot - >Set XTitl e(' Month');

$pl ot - >Set XTi ckl ncrenent (12) ;

$pl ot - >Set YTi t | e(' Bal ance');

$pl ot - >Set YLabel Type(' data', 2);

$pl ot - >Set Dr awX@ i d( Tr ue) ;

$pl ot - >Set Pl ot Type('lines');

$pl ot - >Dr awG aph() ;

Lastly, the main code for the image drawing script simply uses the above functions.

# This is our nmain processing code.

$val i d_parans = check_f orm par ans($paranm ;

if ($valid_parans) cal cul ate_dat a($param $dat a) ;
draw_graph($val i d_parans, $param $data);
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5.24. Example - Using Truecolor To Make a
Histogram

Thisexample createsa Truecolor plot containing ahistogram of aphotograph, then overlaysthe histogram on ascaled-
down copy of the photograph. The histogram is partly transparent so you can still see the photograph below. Refer to
Section 4.3, “Truecolor Images’ for more information on using truecolor PHPIot images.

Here are some notes on the code example:

Themain functionsareget _hi st ogr amand pl ot _hi st ogr am Parameters controlling the histogram and its
placement on the image are in an array passed to pl ot _hi st ogr am For the purpose of this demo, the array
$par amis used, and there is no provision to change the parameters or the photograph filename.

Thisisn't a'true’ histogram, becausethe Y values are automatically scaled by PHPIot so they fill the available height.
This could be called a'relative histogram', with the heights indicating the relative count of pixelsin the image with
that value.

The histogram is created by converting each pixel's R, G, B color values to a grayscale value between 0 and 255,
and counting the number of times each value appearsin the image.

The photograph image is scaled by PHPIot to fit into the background of the plot image using SetBglmage. The
histogram is then drawn into an area restricted using SetPlotAreaPixels, leaving most of the background image
unobscured. All labels and tick marks are turned off. The plot data colors are set to be partly transparent using the
default alpha argument to SetDataColors.

Note

This is a demonstration only. Processing individual pixels in nested loops this way using PHP code is not
recommended, because it is very slow. A small image file (800x600) might be processed in a few seconds,
but alarger file such as a 12 megapixel photograph could take 30 seconds, for example.
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Example 5.24. Truecolor Plot of Histogram

<?php

# PHPI ot Exanpl e - Hi stogram of a Phot ograph

# Display a photo image with its val ue hi stogram overl ai d

# Note: This requires PHPlot-5.1.1 or higher for Truecol or support.

# Unli ke the other exanples, and contrary to the usual PHPlI ot reconmmendati on,
# this script creates JPEG not PNG because nbst of the inmage is the original
# phot ograph and PNG results in an overlarge file.

requi re_once ' phplot. php';

# Tunabl e paraneters:
$param = array(

"plot_image_width' => 640, # Wdth of final inage
"pl ot _i mage_hei ght' => 480, # Hei ght of final inmage
"histogramcolor' => 'magenta', # Color to use for histogramlines
' hi st ogram al pha' => 50, # H stogram transparency (0=opaque, 127=cl ear)
"draw_border' => True, # If true, put a border around the histogram
"border_color' => 'red', # Border color, if draw border is true
"hx' => 0.6, # Upper left X relative position of histogram
"hy' => 0.0, # Upper left Y relative position of histogram
"h_width' => 0.4, # Rel ative width of histogram
"h_hei ght' => 0. 35, # Rel ative hei ght of histogram
ik
/*
Make a hi stogram froman i mage file, which can be palette or truecol or.
Returns an array $histogran{i] where i is fromO to 255. Each histogranfi]
is the nunber of pixels in the inmage with grayscal e value i.
(Grayscal e is conputed using the NTSC fornula, but with integers.)
*/

function get_hi stogranm($i mage_file)
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list($wi dth, $height, $intype) = geti magesi ze($i mage_file);
if (lenpty($width)) {
switch ($intype) {
case | MAGETYPE_JPEG
$i m = i magecr eat ef ronj peg($i mage_file);
br eak;
case | MAGETYPE_PNG
$i m = i magecr eat ef ronpng( $i mage_fil e);
br eak;
case | MAGETYPE_Q F:
$i m = i magecreat ef rongi f ($i mage_file);
br eak;

}

}

if (enpty($width) || enpty($im) {
fwite(STDERR, "Error invalid image file nane: $image_file\n");
return NULL;

}

# Initialize the histogram counters:
$hi stogram = array_fill (0, 256, 0);

# Process every pixel. Get the col or conponents and conpute the gray val ue.
for ($y = 0; $y < $height; $y++) {
for ($x = 0; $x < $width; $x++) {
$pi x = i magecol orsforindex($im inagecolorat($im $x, 3y));
$value = (int)((30 * $pix['red' ] + 59 * $pix[' green']
+ 11 * $pix['blue']) / 100);
$hi st ogr anf $val ue] ++;
}
}
return $hi st ogram

}

/*
Make a 'plot', containing a scal ed-down version of an inmage with
a hi stogram overl ay.
*/
function pl ot_hi stogram $i mage_fil enane, $param
{
extract ($paran;
$hi sto = get _hi st ogram($i mage_fil enane) ;
if (enpty($histo)) return;
for ($i = 0; $i < 256; $i++) $data[$i] = array('', $histo[$i]);
$p = new PHPI ot _t ruecol or ($pl ot _i nage_wi dt h, $pl ot _i nage_hei ght);
$p->Set Fi | eFormat (' j pg' );
$p- >Set Bgl nage( $i nage_fi | enane, 'scale');
$p- >Set Dat aType(' text-data');
$p- >Set Dr awXAxi s( Fal se) ;
$p- >Set Dr awYAxi s( Fal se) ;
$p- >Set Dat aVal ues($dat a) ;
$p- >Set XDat aLabel Pos(' none');
$p- >Set XTi ckLabel Pos(' none');
$p- >Set YTi ckLabel Pos(' none');
$p- >Set XTi ckPos(' none' ) ;
$p- >Set YTi ckPos(' none' ) ;
$p- >Set Dr aw¥G'i d( Fal se) ;
$p- >Set Dat aCol or s( $hi st ogram col or, NULL, $hi st ogram al pha);
$p- >Set Pl ot Type(' t hi nbarline');
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if ($draw_border) {
$p- >Set Gi dCol or ($bor der _col or) ;
$p- >Set Pl ot Bor der Type(' full');

} else {
$p- >Set Pl ot Bor der Type(' none');

}

# Conpute the position of the histogramplot within the image.
$hx0 = (int)($hx * $pl ot _i nage_wi dt h);

$hy0 = (int)($hy * $pl ot _i nage_hei ght);
$hx1l = (int)($h_wi dth * $pl ot _i mage_w dth) + $hxO0;
$hyl = (int)($h_hei ght * $pl ot _i mage_hei ght) + $hyO0;

$p- >Set Pl ot Ar eaPi xel s($hx0, $hy0, $hx1, $hyl);
$p- >Dr awG aph() ;
}

/* Denmp main. */
pl ot _hi st ogran{' exanpl es/ geese. j pg', $paran);
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5.25. Example - Creative Use of the Data Color
Callback

This example uses the data _color calback to vary the colors used in a thinbarline plot. The callback function
get col or simply returns the row number, which corresponds to each point's position along the X axis. PHPlot will
therefore use a different color for each plotted point (modulo the number of defined colors). A large data color array
is also defined, with colors set to shades of blue from dark to light and back to dark.

A truecolor plot imageis used to alow for more colors than would be allowed in a palette image.

Using the data color callback is described in Section 4.5, “Custom Data Color Selection”. More information on
callbacks can be found in Section 4.4, “ Callbacks’. More information on truecolor images can be found in Section 4.3
“Truecolor Images’.

Example 5.25. Creative Use of the Data Color Callback

Meaningless Data with Color Gradient

<?php
# PHPl ot Exanpl e: Creative use of data colors
requi re_once ' phplot. php';

# Cal | back for picking a data col or.
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# PHPlot will call this every tine it needs a data col or.
# This sinply returns the row nunber as the col or index.
function getcol or ($i ng, $unused, $row, $col)

{
}

return $row, // Use row, rather than columm, as col or index.

# Make sonme pseudo-random dat a.
nmt_srand(1);
$data = array();
$val ue = 10;
for ($i = 0; $i < 500; $i++) {
$data[] = array('', $i, $value);
$val ue = max(0, $value + nmt_rand(-9, 10));

}

# Make a col or gradient array of blue:

$colors = array();

for ($b = 32; $b <= 255; $b += 2) S$colors[] = array(0, 0, $b);
for ($b = 255; $b >= 32; $b -= 2) S$colors[] = array(0, 0, $b);

# Use a truecolor plot image in order to get nore col ors.
$pl ot = new PHPIl ot _truecol or (800, 600);
$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the nmanual

$pl ot - >Set Pl ot Type(' t hi nbarline');

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Li neW dt hs(2) ;

$pl ot - >Set Dat aCol or s($col ors) ;

$pl ot - >Set XTi ckPos(' none' ) ;

$pl ot - >Set Pl ot AreaWor | d(0, 0, 500, NULL);

$pl ot->Set Titl e(' Meani ngl ess Data with Color Gradient');

# Establish the function 'getcolor' as a data col or sel ection call back.
$pl ot - >Set Cal | back(' data_col or', 'getcolor');

$pl ot - >Dr awG aph() ;
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5.26. Example - Custom Bar Colors Using the
Data Color Callback

This example uses the data_color callback to customize the colors in a bar chart. The godl is to have the bar colors
depend on the value of the bar (rather than the position of the bar in the bar group). Bars above 80% will be drawn in
green, bars below 60% will be red, and barsin between those two values will be yellow.

The function pi ckcol or is the data color callback. It accesses the data array using its pass-through argument,
indexing into it with the current row and column. (Note col+1 is used to skip over the row label.) It then checks the
data value, and returns an index into the data colors array: O, 1, or 2, depending on the value.

Using the data color callback is described in Section 4.5, “Custom Data Color Selection”. More information on
callbacks can be found in Section 4.4, “Callbacks’.

Example 5.26. Custom Bar Colors Using the Data Color Callback

Monthly Performance Rating
00 —

Exceeded expectations I
Met expectations |:|
Failed to meet expectations I

Fzb Har Apr Hay Juk Jul Aug Ser Och Hauw Dac
<?php

# PHPI ot Exanpl e: Bar chart with bar col or dependi ng on val ue
requi re_once ' phplot. php'

an -+

a0
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60—
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40 L
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# Cal | back for picking a data col or
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# PHPlot will call this every tine it needs a data col or.

# This returns a col or i ndex which depends on the data val ue.

# Color O is for values >= 80% 1 is for >= 60% 2 is for < 60%
# The data_array nmust have 'text-data' type.

function pickcol or ($i ng, $data_array, $row, $col)

$d = $data_array[ $row] [ $col +1]; // col +1 ski ps over the row s | abel
if ($d >= 80) return O;

if ($d >= 60) return 1;

return 2;

}

# The data array has our nonthly performance as a percentage.
$data = array(
array('Jan', 95), array('Feb'
array(' Apr', 66), array(' My’
array('Jul', 70), array('Aug'
array('Cct', 70), array(' Nov'

75), array(' Mar', 83),
90), array('Jun', 80),
50), array(' Sep', 60),
80), array('Dec', 45),

DE

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the nmanual
$pl ot - >Set Pl ot Type(' bars');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType('text-data');

$plot->SetTitle(' Monthly Performance Rating');

# Turn off X Tick | abel s which have no neani ng here.
$pl ot - >Set XTi ckPos(' none');

# Force the Y axis to be exactly 0:100
$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, 100);

# Establish the function 'pickcolor' as a data col or sel ection call back.
# Set the $data array as the pass-through argunent, so the function has
# access to the data values w thout relying on global variables.

$pl ot - >Set Cal | back(' data_color', 'pickcolor', $data);

# The three colors are neaningful to the data col or call back.
$pl ot - >Set Dat aCol ors(array(' green', 'yellow , 'red'));

# The legend will explain the use of the 3 colors.
$pl ot - >Set Legend(array(' Exceeded expectations', 'Met expectations',
"Failed to neet expectations'));

$pl ot - >Dr awG aph() ;
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5.27. Example - Horizontal Bar Chart

This example shows a horizontal bar chart. Asaways, the X axisishorizontal, and the Y axisisvertical. But the data
array contains the X value for each implicit Y. The data type 'text-data-yx' indicates thisis a horizontal plot.

This example also has atiled background image under the plot area.

Example5.27. Horizontal Bar Chart

<?php
# PHPl ot Exanple - Horizontal Bars
requi re_once ' phplot. php';
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$data = array(
array(' San Francisco CA', 20.11),
array(' Reno NV', 7.5),
array(' Phoeni x AZ', 8.3),
array(' New York NY', 49.7),
array(' New Ol eans LA, 64.2),
array('Mam FL', 52.3),
array(' Los Angeles CA', 13.2),
array(' Honolulu H"', 18.3),
array(' Hel ena M, 11.3),
array(' Duluth m\N', 31.0),
array(' Dodge City KS , 22.4),
array(' Denver CO, 15.38),
array('Burlington VT', 36.1),
array(' Boston MA', 42.5),
array(' Barrow AL', 4.2),

DE

$pl ot = new PHPI ot (800, 800);

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the manual

$plot->Set Titl e("Average Annual Precipitation (inches)\n"
"Selected U.S. Cities");

$pl ot - >Set Backgr oundCol or (' gray' ) ;

# Set a tiled background i mage:

$pl ot - >Set Pl ot AreaBgl nmage(' i nages/ drop. png', 'centeredtile');

# Force the X axis range to start at O:

$pl ot - >Set Pl ot AreaWor | d(0) ;

# No ticks along Y axis, just bar |abels:

$pl ot - >Set YTi ckPos(' none');

# No ticks along X axis:

$pl ot - >Set XTi ckPos(' none');

# No X axis |labels. The data val ues | abels are sufficient.

$pl ot - >Set XTi ckLabel Pos(' none');

# Turn on the data val ue | abel s:

$pl ot - >Set XDat aLabel Pos(' plotin');

# No grid lines are needed:

$pl ot - >Set Dr awXG i d( FALSE) ;

# Set the bar fill color:

$pl ot - >Set Dat aCol or s(' sal non' ) ;

# Use | ess 3D shadi ng on the bars:

$pl ot - >Set Shadi ng( 2) ;

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType( 't ext-data-yx');

$pl ot - >Set Pl ot Type(' bars');

$pl ot - >Dr awG aph() ;
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5.28. Example - Horizontal Stacked Bar Chart

This example shows a horizontal stacked bar chart. As always, the X axisis horizontal, and the Y axisisvertical. But
the data array contains the X value for each implicit Y. The data type 'text-data-yx' indicates thisis a horizontal plot.

Example 5.28. Horizontal Stacked Bar Chart

U.5. Annual Per—Capita Consumption
of Selected Meat and Dairy Products
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<?php
# PHPl ot Exanple - Horizontal Stacked Bars
requi re_once ' phplot. php';

$col um_nanmes = array(
'Beef', 'Fish', 'Pork', 'Chicken', 'Butter',

' Cheese',
"lIce Creanl);
1 I I I I I I I
$data = array(
array('1910', 48. 5, 11. 2, 38. 2, 11. 0, 18. 4, 3.9, 1.9),
array(' 1930', 33. 7, 10. 2, 41. 1, 11.1, 17. 6, 4.7, 9.7),
array(' 1950', 44. 6, 11.9, 43. 0, 14. 3, 10. 9, 7.7, 17. 4),
array('1970', 79. 6, 11.7, 48. 1, 27. 4, 5. 4, 11. 4, 17. 8),
array('1990', 63. 9, 14. 9, 46. 4, 42. 4, 4.0, 24. 6, 15. 8),
hE

$pl ot = new PHPI ot (800, 500);
$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manual
$plot->SetTitle("U. S. Annual Per-Capita Consunption\n"
"of Selected Meat and Dairy Products");
$pl ot - >Set Legend( $col um_nanes) ;
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# Mve the legend to the lower right of the plot area:
$pl ot - >Set LegendPi xel s(700, 300);

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType(' t ext -dat a-yx');

$pl ot - >Set Pl ot Type(' st ackedbars');

$pl ot - >Set XTi t| e(' Pounds Consuned Per Capita');

# Show data val ue | abel s:

$pl ot - >Set XDat aLabel Pos(' pl ot st ack');

# Rotate data value |abels to 90 degrees:

$pl ot - >Set XDat aLabel Angl e(90) ;

# Format the data value |labels with 1 decinal place:
$pl ot - >Set XDat aLabel Type(' data', 1);

# Specify a whol e nunber for the X tick interval:
$pl ot - >Set XTi ckl ncr ement ( 20) ;

# Disable the Y tick marks:

$pl ot - >Set YTi ckPos(' none');

$pl ot - >Dr awG aph() ;

162



PHPlot Examples

5.29. Example - Horizontal Thin Bar Line Plot

This example shows a horizontal thin bar line (thinbarline) plot. Asalways, the X axisishorizontal, andthe Y axisis
vertical. The data type 'data-data-yx' indicates thisis a horizontal plot, with explicit independent (Y) variables. There
isone X for each Y. With this data type, the independent variable values need not be in order or sequential in the
data array.

Example 5.29. Horizontal Thin Bar Line Plot

Experimental Results
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<?php

# PHPI ot exanple - horizontal thinbarline plot (inpulse plot)
requi re_once ' phplot. php';

$data = array(

array('', 79, 33.18), array('', 13, 22.62), array('', 71, 41.18),
array('"', 8, 14.72), array('', 48, 49.92), array('', 46, 49.68),
array('', 90, 18.00), array('', 15, 25.50), array('', 73, 39.42),
array('', 30, 42.00), array('', 24, 36.48), array('', 85, 25.50),
array('', 14, 24.08), array('"', 3, 5.82), array('', 98, 3.92),
array('', 39, 47.58), array('', 70, 42.00), array('', 16, 26.88),
array('', 81, 30.78), array('', 40, 48.00), array('', 44, 49.28),

)
$pl ot = new PHPI ot (800, 400);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manua
$pl ot - >Set UseTTF( Tr ue) ;

$pl ot ->Set Titl e(' Experi mental Results');

$pl ot ->Set XTitl e(' Density (g/ cm&#179;)'); // 179=superscript 3

$pl ot ->Set YTitl e(' Tenperature (&#176;C)'); // 176=degrees

$pl ot - >Set Pl ot Type(' t hinbarline');

$pl ot - >Set Dat aType(' dat a- dat a-yx');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot AreaWor 1 d(0, 0, 50, 100);

$pl ot - >Set Li neW dt hs(4) ;

$pl ot - >Dr awG aph() ;
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5.30. Example - Basic OHLC (Open, High, Low,
Close) Financial Plot

This example shows an ohlc plot, which is a basic form of the Open, High, Low, Close (OHLC) financia plot. Each
X isapoint in time or interval, and there are 4 corresponding Y values for the four prices (open, high, low, and
close). Compare thiswith the next two examples, Example 5.31, “ Candlesticks OHL C Plot” and Example 5.32, “Filled
Candlesticks OHL C Plot”, which show the same data but with a different presentation.

Inthisexample, the dataarray isread from an external filein Comma Separated Value (CSV) format. (Financial datain
thisformat isavailablefor download from sites such as Y ahoo! Finance.) A portion of the datafile can be found below.

This example uses the dates from the data file as row labels in the data array, with text-data data format. For this to
work, the rows have to be sorted by increasing date, sother ead_pri ces_t ext _dat a() first readsthe datainto
atemporary array, sorts by the date, then copies the data into a PHPlot data array. Compare this with the other two
OHLC examples, where the same data is used differently.

This example uses TuneY AutoRange to disable the zero magnet, which would otherwise stretch the Y axis range to
include 0. For many plots, including O on the axis is desirable, but for this financial plot we want to be able to see
small changes in the values, and are less interested in the relative amounts. (The zero magnet feature was added at
PHPIot-6.0.0, and the script tests for the method availability before using it.)

Example 5.30. Basic OHL C Plot

OHLC (Open/High/Low/Close) Financial Plot
MSFT Q1 2009
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<?php

# PHPl ot Exanple: OHLC (Financial) plot, basic |ines, using

# external data file, text-data format.

defi ne(' DATAFI LE', 'exanpl es/ohl cdata.csv'); // External data file
requi re_once ' phpl ot. php';

/*
Read historical price data froma CSV data downl oaded from Yahoo! Fi nance.
The first line is a header which nust contain: Date, Open, Hi gh, Low, C ose[. . .]
Each additional line has a date (YYYY-MVDD), then 4 price val ues.
The rows have to be sorted by date, because the original is reversed.
This version of the function uses the date as a | abel, and returns a
text-data (inplied X) PHPl ot data array.

*/
function read_prices_text_data($fil enane)
{
$f = fopen($filenane, 'r');
if (1$f) {
fwite(STDERR, "Failed to open data file: $filename\n");
return FALSE;
}
/1l Read and check the file header.
$row = fgetcsv($f);
if ($row === FALSE || $row[f0] != "Date' || $rowf1l] != 'Open'
|| $rowf2] '= "'High || $rowf3] '= "Low || $rowf4] !'= "dose') {
fwite(STDERR, "Incorrect header in: $filenane\n");
return FALSE;
}
/!l Read the rest of the file into array keyed by date for sorting.
while ($r = fgetcsv($f)) {
$d[$r[0]] = array($r[1], $r[2], $r[3], $r[4]);
}
fcl ose($f);
ksort ($d);
/] Convert to a PHPlot data array with | abel and 4 val ues per row.
foreach ($d as $date => $r) {
$data[] = array($date, $r[0], $r[1], $r[2], $r[3]);
}
return $dat a;
}

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the nanual
$plot->SetTitl e("OHLC (Open/ Hi gh/ Low d ose) Financial Plot\nMSFT QL 2009");
$pl ot - >Set Dat aType(' text-data');
$pl ot - >Set Dat aVal ues(read_pri ces_t ext _dat a( DATAFI LE) ) ;
$pl ot - >Set Pl ot Type(' ohlc');
$pl ot - >Set Dat aCol ors(' bl ack');
$pl ot - >Set XLabel Angl e(90) ;
$pl ot - >Set XTi ckPos( ' none' ) ;
i f (method_exists($plot, 'TuneYAutoRange'))
$pl ot - >TuneYAut oRange(0); // Suppress Y zero magnet (PHPl ot >= 6.0.0)
$pl ot - >Dr awG aph() ;

Here isthe top portion of the data file used for the three OHL C examples. Thisfileis called ohlcdata.csv.

Dat e, Open, Hi gh, Low, Cl ose, Vol une, Adj C ose
2009- 03- 31, 17. 83, 18. 79, 17. 78, 18. 37, 92095500, 17. 81
2009-03-30, 17. 74, 17.76, 17. 27, 17. 48, 49633000, 16. 95
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2009-03- 27, 18. 54, 18. 62, 18. 05, 18. 13, 47670400, 17. 58
2009-03- 26, 18. 17, 18. 88, 18. 12, 18. 83, 63775100, 18. 26
2009-03- 25, 17. 98, 18. 31, 17. 52, 17. 88, 73927100, 17. 34
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5.31. Example - Candlesticks OHLC (Open,
High, Low, Close) Financial Plot

This example shows a candlesticks plot, which is aform of the Open, High, Low, Close (OHLC) financial plot. Each
Xisapointintimeor interval, and there are 4 corresponding Y values for the four prices (open, high, low, and close).

Compare this with Example 5.30, “Basic OHLC Plot” and Example 5.32, “Filled Candlesticks OHLC Plot”, which
show the same data but with a different presentation.

The datavalues for this example are read from an external file. Refer to Section 5.30, “Example - Basic OHL C (Open,
High, Low, Close) Financial Plot” for moreinformation. Unlike that example, this candlesticks exampl e uses the dates
from the data file as the X values in the data array, with the PHPlot data type data-data. The dates read from the file
are converted into timestamp valueswith st rt ot i ne() insider ead_pri ces_dat a_dat a() . Since each row
in adata-data array specifiesits X value, the rows do not need to be sorted (as they were in the previous example).

PHPIot will format the X values as dates because SetXLabel Type is used to select date/time formatting. Unlike the
text-data example, this also lets us use SetX Ticklncrement to control the label density along the X axis.

Example 5.31. Candlesticks OHL C Plot

Candlesticks Financial Plot (data—data)
MSFT Q1 2009

21 -

205 c]-l-
o ID' *ﬁ-TT

1.5 —+

| |
] | 1 mf** |

14.5

2005-12-31
2008-01-07 4
Zo0a-01-14 -
2008-01-21 4
2009-01-25
2009-02-094 4
2009-02-11
2003-02-15
2009-02-25
2009-03-04
2009-03-11
2008-03-15
2009-03-25

2Z003-04-01

<?php
# PHPI ot Exanple: OHLC (Financial) plot, Candlesticks plot, using
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# external data file, data-data format with date-formatted | abels.
defi ne(' DATAFI LE', 'exanpl es/ohl cdata.csv'); // External data file
requi re_once ' phpl ot. php';

/*
Read historical price data froma CSV data downl oaded from Yahoo! Fi nance.
The first line is a header which nmust contain: Date, Open, Hi gh, Low, C ose[. . .]
Each additional |ine has a date (YYYY-MMDD), then 4 price val ues.
Convert to PHPl ot data-data data array with enpty labels and tine_t X
values and return the data array.

*/

function read_prices_dat a_dat a($fil enane)

$f = fopen($filenanme, 'r');

if (1$f) {
fwite(STDERR, "Failed to open data file: $filenane\n");
return FALSE;

// Read and check the file header.
$row = fgetcsv($f);

if ($row === FALSE || $row[0] != 'Date' || $rowf 1] !="'COpen’
|| $rowf2] '= 'High || $rowf3] '= '"Low || $rowf4] !'= 'dose') {
fwrite(STDERR, "Ilncorrect header in: $filenane\n");

return FALSE;

/!l Read the rest of the file and convert.
while ($d = fgetcsv($f)) {
$data[] = array('', strtotime($d[0]), $d[1], $d[2], $d[3], $d[4]);

}
fclose($f);
return $dat a;

}

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the manual
$plot->Set Titl e("Candl esticks Financial Plot (data-data)\nMSFT QL 2009");
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues(read_pri ces_dat a_dat a( DATAFI LE) ) ;
$pl ot - >Set Pl ot Type(' candl esti cks');
$pl ot - >Set Dat aCol ors(array(' Sl ateBl ue', 'black', 'SlateBlue', 'black'));
$pl ot - >Set XLabel Angl e(90) ;
$pl ot - >Set XLabel Type('time', '%-%m%');
$pl ot - >Set XTi ckl ncrement (7*24*60*60); // 1 week interval
i f (nethod_exists($plot, 'TuneYAut oRange'))

$pl ot - >TuneYAut oRange(0); // Suppress Y zero magnet (PHPlot >= 6.0.0)
$pl ot - >Dr awG aph() ;
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5.32. Example - Filled Candlesticks OHLC
(Open, High, Low, Close) Financial Plot

This example shows a candlesticks2 plot, which isaform of the Open, High, Low, Close (OHLC) financial plot. Each
X isapointintimeor interval, and there are 4 corresponding Y values for the four prices (open, high, low, and close).
Compare thiswith Example 5.30, “Basic OHL C Plot” and Example 5.31, “Candlesticks OHL C Plot”, which show the
same data but with a different presentation. With the candlesticks2 plot type, al the candlestick bodies are filled in,
meaning you must set meaningful data colorsin order to be ableto tell if a security closes up or down.

The datavaluesfor this example are read from an external file. Refer to Section 5.30, “Example - Basic OHL C (Open,

High, Low, Close) Financial Plot” for more information. This example uses the data-data format, with the dates read
from thefile converted to X valuesin the data array.

Example 5.32. Filled Candlesticks OHL C Plot

Filled Candlesticks Financial Plot {data—data)
MSFT Q1 2009

14

205 -

L
19.5 —

19 -+ -T
18.5 =+
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2005-12-31
2009-01-07
2009-01-14 —
2009-01-21
2009-01-25
2009-02-04
2009-02-11
2009-02-15
2009-02-25
2009-03-04
2009-03-11
2009-03-15
2009-03-25

2009-04-01

<?php
# PHPl ot Exanple: OHLC (Financial) plot, Filled Candl esticks plot, using
# external data file, data-data format with date-formatted | abels.

defi ne(' DATAFI LE', 'exanpl es/ohl cdata.csv'); // External data file
requi re_once ' phplot. php';
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/*
Read historical price data froma CSV data downl oaded from Yahoo! Fi nance.
The first line is a header which nmust contain: Date, Open, Hi gh, Low, C ose[. . .]
Each additional |line has a date (YYYY-MMDD), then 4 price val ues.
Convert to PHPl ot data-data data array with enpty |l abels and tine_t X
values and return the data array.

*/

function read_prices_dat a_dat a($fil enane)

$f = fopen($filenanme, 'r');

if (1$f) {
fwite(STDERR, "Failed to open data file: $filenane\n");
return FALSE;

}
// Read and check the file header.
$row = fgetcsv($f);

if ($row === FALSE || $row[0] != 'Date' || $rowf 1] != "' COpen’
|| $rowf2] '= 'High || $rowf3] '= '"Low || $rowf4] !'= 'dose') {
fwrite(STDERR, "Ilncorrect header in: $filenane\n");

return FALSE;

/! Read the rest of the file and convert.
while ($d = fgetcsv($f)) {
$data[] = array('', strtotinme($d[0]), $d[1], $d[2], $d[3], $d[4]);

}
fclose($f);
return $dat a;

}

$pl ot = new PHPI ot (800, 600);
$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the nmanual
$plot->SetTitle("Filled Candl esticks Financial Plot (data-data)\nMSFT QL 2009");
$pl ot - >Set Dat aType(' data-data');
$pl ot - >Set Dat aVal ues(read_pri ces_dat a_dat a( DATAFI LE) ) ;
$pl ot - >Set Pl ot Type(' candl esti cks2');
$pl ot - >Set Dat aCol ors(array('red', 'DarkGreen', 'red', 'DarkGeen'));
$pl ot - >Set XLabel Angl e(90) ;
$pl ot - >Set XLabel Type('time', '%-%m%');
$pl ot - >Set XTi ckl ncrement (7*24*60*60); // 1 week interval
i f (nethod_exists($plot, 'TuneYAut oRange'))
$pl ot - >TuneYAut oRange(0); // Suppress Y zero magnet (PHPlot >= 6.0.0)
$pl ot - >Dr awG aph() ;
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5.33. Example - Linepoints Plot with Data Value
Labels

This example shows alinepoints plot with data value labels. These are text strings which show the Y value above each
point. (Thisfeature wasimplemented for lines, points, and linepoints plotsin PHPIot-5.3.0.) Becausethe Y values are
shown with the datavalue labels, we have chosen to turn off the Y axisticksand tick labels, which would be somewhat
redundant. This example also has data label lines (see SetDrawX Datal abel L ines), which are the lines drawn from the
X axis up to the data points, to help associate the point with the X axislabel.

Example 5.33. Linepoints Plot with Data Value L abels

US Federal Emergency Food Assistance. 1995 — 2008
{in % millions)

456

420

FT3

Inn
253

255

225

135

1995 1996 1997 1993 1999 2000 o0l o0z 2003 004 2005 2006 2007 2005

<?php
# PHPl ot Exanpl e: Linepoints plot with Data Val ue Label s
requi re_once ' phplot. php';

$data = array(
array(' 1995
array(' 1996’
array(' 1997
array(' 1998’
array(' 1999

135),
''), /1l Mssing data point

)
)
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array('2000', 225),
array('2001', '"),
array('2002', ''),
array('2003', 456),
array('2004', 420),
array('2005', 373),
array('2006', 300),
array('2007', 255),
array('2008', 283),

)

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the manua

$pl ot - >Set Pl ot Type(' | i nepoi nts');

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitl e("US Federal Energency Food Assistance, 1995 - 2008\ n"
"(in $ mllions)");

# Turn on Y data | abels:
$pl ot - >Set YDat aLabel Pos(' plotin');

# Turn on X data |l abel lines (drawn from X axis up to data point):
$pl ot - >Set Dr awXDat aLabel Li nes( True) ;

# Wth Y data | abels, we don't need Y ticks, Y tick labels, or grid |lines.
$pl ot - >Set YTi ckLabel Pos(' none');

$pl ot - >Set YTi ckPos(' none');

$pl ot - >Set Dr awYGri d( Fal se) ;

# X tick marks are nmeaningless with this data

$pl ot - >Set XTi ckPos(' none' ) ;

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Dr awG aph() ;
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5.34. Example - Overlaying Plots

This example shows overlay plots, where multiple plots are drawn at the same position on the sameimage. In this case,
one plot contains a stacked bar plot, and the second isalinepoints plot. Thetwo plotsalso have different Y axisscales.

See Section 4.8, “Multiple Plots Per Image’ for more information.

Example 5.34. Overlaying Plots

2009 Outbreak,. Positive Tests
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Strain C I 4,501
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[
i

1500

1-000

10%

00

%
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<?php
# PHPl ot Exanple: Plot Overlay (lines and stackedbars)
requi re_once ' phplot. php';

$title = ' 2009 Qut break, Positive Tests'

# Note: Graph is based on the real thing, but the data is invented.
# Data for plot #1: stackedbars:
$y titlel = 'Nunber of positive tests';
$datal = array(
array('1/09', 200, 200, 300),
array('2/09', 300, 100, 700),
array('3/09', 400, 200, 800),
array('4/09', 500, 300, 1200),
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array('5/09', 400, 400, 2500),
array('6/09', 500, 600, 3600),
array('7/09', 400, 1200, 3300),
array('8/09', 300, 1500, 2500),
array('9/09', 200, 1900, 800),
array('10/09', 100, 2000, 200),
array('11/09', 100, 2500, 100),
array('12/09', 100, 2700, 200),
IE
$l egendl = array(' Strain A, 'Strain B', 'Strain C);

# Data for plot #2: |inepoints

$y title2 = 'Percent Positive';

$data2 = array(
array('1/09', 5),
array('2/09', 10),
array('3/09', 15),
array('4/09', 30),
array('5/09', 40),
array('6/09', 45),
array('7/09', 47),
array('8/09', 35),
array('9/09', 25),
array('10/09', 20),
array('11/09', 25),
array('12/09', 30),

IE

$l egend2 = array(' % positive');

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // For presentation in the manual

$pl ot ->Set Print |l nage(Fal se); // Defer output until the end
$plot->SetTitle($title);

$pl ot - >Set Pl ot BgCol or (' gray' ) ;

$pl ot ->Set Li ght Gi dCol or (' bl ack'); // So grid stands out from background

# Plot 1

$pl ot - >Set Dr awPl ot Ar eaBackgr ound( Tr ue) ;

$pl ot - >Set Pl ot Type(' st ackedbars');

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues($dat al);

$plot->Set YTitle($y_titlel);

# Set and position | egend #1:

$pl ot - >Set Legend( $l egendl) ;

$pl ot - >Set LegendPi xel s(5, 30);

# Set margins to | eave roomfor plot 2 Y title on the right.
$pl ot - >Set Mar gi nsPi xel s(120, 120);

# Specify Y range of these data sets:

$pl ot - >Set Pl ot AreaWor | d( NULL, O, NULL, 5000);

$pl ot - >Set YTi ckl ncr enent (500) ;

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none');

# Format Y tick labels as integers, with thousands separator:
$pl ot - >Set YLabel Type(' data', 0);

$pl ot - >Dr awG aph() ;

# Plot 2

$pl ot - >Set Dr awPl ot Ar eaBackground( Fal se); // Cancel background
$pl ot - >Set DrawYG'i d( Fal se); // Cancel grid, already drawn

$pl ot - >Set Pl ot Type(' | i nepoi nts');

174



PHPlot Examples

$pl ot - >Set Dat aVal ues( $dat a2) ;

# Set Ytitle for plot #2 and position it on the right side:
$plot->Set YTitle($y title2, 'plotright');

# Set and position | egend #2:

$pl ot - >Set Legend( $l egend?2) ;

$pl ot - >Set LegendPi xel s(690, 30);

# Specify Y range of this data set:

$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, 50);

$pl ot - >Set YTi ckl ncr ement ( 10) ;

$pl ot - >Set YTi ckPos(' pl otright');

$pl ot - >Set YTi ckLabel Pos(' plotright');

$pl ot - >Set Dat aCol or s(' bl ack');

# Format Y tick labels as integers with trailing percent sign:
$pl ot - >Set YLabel Type(' data', 0, '', "%);

$pl ot - >Dr awG aph() ;

# Now out put the graph with both plots:
$pl ot - >Pri nt | mage() ;
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5.35. Example - Legend with Shape Markers

This example shows the standard legend appearance, followed by the same plot with point shape markers in the
legend instead of color boxes, and again using a line plot with line markers. Using point shapes in the legend was
added in PHPIot-5.4.0. These are useful if you need to be able to interpret the legend without color, for example with
monochrome printing, or for accessihility reasons. Using line markersin the legend was added in PHPIot-6.0.0. When
used with varying line widths, this can reduce the dependency on color to identify the plotted lines. See Section 3.7.2
“Legend” for more on the plot legend.

Example 5.35. Legend with Color Boxesor Shape Markers

First, hereisthe standard legend with color boxes.

US Daily Newspaper Circulation

linepoints plot with SetlegendUseShapes{False)
o000 —

Morning Papers |:|
Evening Papers |:|
Sunday Papers

Fonon —

ol —

Soa0g -

400d -

Fhon -

20000 -

lawod —

1990 1995 2n0n 2004 2006 2005

<?php
# PHPl ot Exanpl e: Linepoints plot with | egend using col or boxes or shape markers
requi re_once ' phplot. php';

# The vari abl e $use_shapes can be set to TRUE i n anot her
# script which calls this script, to use shape markers
# rather than col or boxes in the |egend.

if (enpty($use_shapes)) $use_shapes = FALSE
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# The vari abl e $pl ot _type can be set in another script as well.
if (enpty($plot_type)) $plot_type = 'Ilinepoints'

# Use data | abels to display only the points we want,

# but specify the sanme values for X to get the correct

# spaci ng.

$data = array(
array('1990', 1990, 41308, 21015, 62634),
array('1995', 1995, 44310, 13883, 61529),
array('2000', 2000, 46772, 9000, 59421),
array('2004', 2004, 46887, 7738, 57754),
array('2006', 2006, 45441, 6888, 53179),
array('2008', 2008, 42757, 5840, 49115),

)

$l egend_text = array(' Morning Papers', 'Evening Papers', 'Sunday Papers');

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the manua

$plot->SetTitle("US Daily Newspaper Circul ation\n"
$plot _type . ' plot with Set LegendUseShapes(
($use_shapes ? 'True' : 'False') . ')');

$pl ot - >Set Pl ot Type( $pl ot _type);

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot AreaWor | d(1988, 0, 2010, 80000);

$pl ot - >Set YTi ckl ncr enent ( 10000) ;

$pl ot - >Set Legend( $| egend_t ext ) ;

$pl ot - >Set XTi ckPos(' none' ) ;

$pl ot - >Set Dr awXDat aLabel Li nes( True) ;

$pl ot - >Set LegendUseShapes($use_shapes); // Use col or boxes or shapes

$pl ot - >Set Poi nt Si zes(12); // Mke points bigger for visibility

$pl ot - >Set Li neStyl es('solid"); // Make all lines solid

$pl ot - >Set Li neW dt hs(2); // Make all lines thicker

$pl ot - >Dr awG aph() ;

Changing the call to SetL egendUseShapes resultsin alegend using point shapes instead of color boxes. (Thisrequires
PHPIot-5.4.0 or later.)
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US Daily Newspaper Circulation

linepoints plot with SetlegendUseShapes{True)}
Eoa0) —

Morning Papers
Evening Papers

Sunday Papers

Faaod =

Gonog —
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o000 —

in000 <

1980 1995 2000 2004 2006 2005

<?php

# PHPl ot Exanpl e: Linepoints plot with | egend usi ng shape markers
# This sets a variable and calls the script directly above.
$use_shapes = TRUE;

requi re_once 'l egendshape. php';

With aline plot, the shape markers are line segments rather than point markers. (This requires PHPlot-6.0.0 or later.)
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US Daily Newspaper Circulation

lines plot with SetlLegendUseShapes{True)
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Evening Papers
Sunday Papers
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in000 <
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<?php

# PHPl ot Exanple: Line plot with | egend using |ine markers
# This sets variables and calls the script directly above.
$use_shapes = TRUE

$pl ot _type = 'lines’

requi re_once 'l egendshape. php'
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5.3

Here are some examples showing the usage of Setl egendPosition to position the legend on the plot. The first two
arguments ($x, $y) indicate a point on the legend box, relative to the legend box size, with (0,0) being the upper left
and (1,1) being the lower right corner. The third argument $relative_to indicates the positioning mode: image,
plot, world, or title. The next two arguments ($x_base, $y_base), along with the positioning mode, indicate where to
place the legend point given in the first two arguments. The last two optional arguments ($x_offset, $y_offset) are

corner,

6. Example - Legend Positioning

an additional pixel offset.

Example 5.36. L egend Positioning

Case 1.

$pl ot -

Place upper left corner of legend at offset (5,5) from upper left corner of image:

>Set LegendPosition(0, O, '"image', 0, 0, 5, 5);

"3 |:|
"2 |:|

10w []

Legend Position Example #1
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Case 2.

$pl ot -
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Place bottom left corner of legend at offset (7,-7) from bottom left corner of image:

>Set LegendPosition(0, 1, '"image', 0, 1, 7, -7);

Legend Position Example #2
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Case 3. Place top right corner of legend at top center of plot area:

$pl ot - >Set LegendPosi tion(1, 0, 'plot', 0.5, 0);

Legend Position Example #3
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Case 4. Center the legend in the upper half of the plot area:

$pl ot - >Set LegendPosi tion(0.5, 0.5, 'plot', 0.5, 0.25);

Legend Position Example #4

L
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Case 5. Place center of legend at world coordinates (2,60):

$pl ot - >Set LegendPosi tion(0.5, 0.5, 'world' , 2, 60);

Legend Position Example #5

&0 0
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Case 6. Place top right corner of legend at offset (-5,5) from world coordinates (4,0):

$pl ot - >Set LegendPosition(1, 0, 'world', 4, 0, -5, 5);

Legend Position Example #6
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Case 7. Center the top of the legend below the bottom of thetitle:

$pl ot - >Set LegendPosi tion(0.5, 0, 'title', 0.5, 1);

Legend Position Example #7
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5.37. Example - Setting a'Y Tick Anchor

This example shows the use of SetY TickAnchor to tell PHPlot that we want atick mark and label at a specific value.

Example5.37. Settinga Y Tick Anchor

First, hereisthe example without a Y tick anchor. Note that thereisno Y tick mark or label at the X axis Y=0.

Note

The script uses SetPlotAreaWorld to set the Y axisrangeto -3.5to 13.5. Thisisused heretoillustrate the need
for settingaY tick anchor, and the effect of settingthe Y tick anchor at 0. Without Set Pl ot Ar eaWbr | d() ,
PHPIot-6.0.0 and later (but not older versions) will automatically calculate the Y range such that atick mark
will be at Y=0 even without Set YTi ckAnchor (0) .

Example without Y tick anchor

12,8 —

10,5 —

6.5 —

-1.5

=55 =+

<?php

# PHPl ot Exanple: Using a Y tick anchor to force a tick at O.
# This requires PHPlot >= 5.4.0

requi re_once ' phplot. php';

184



PHPlot Examples

# The vari abl e $set_anchor can be set to a value in another script
# which calls this script, to set the Y anchor to that val ue.
if (isset($set_anchor))
$case = "with Y tick anchor at $set_anchor";
el se
$case = "without Y tick anchor";

# Function to plot:
function f($x)

if ($x == 0) return O;
return 5 + 8 * sin(200 * MPlI / $x);
}

$data = array();
for ($x = 0; $x < 500; $x++)
$data[] = array('', $x, f($x));

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // For presentation in the manua
$pl ot - >Set Ti t | e(" Exanpl e $case");

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot Type(' |l ines');

$pl ot - >Set XTi ckLabel Pos(' none');

$pl ot - >Set XTi ckPos(' none' ) ;

# See notes in reference nmanual on this:

$pl ot - >Set Pl ot AreaWpr | d(NULL, -3.5, NULL, 13.5);

if (isset($set_anchor))
$pl ot - >Set YTi ckAnchor ($set _anchor) ;

$pl ot - >Dr awG aph() ;

Using SetY TickAnchor(0) tells PHPIot to shift the Y tick marks and labelsto place atick mark at Y=0.
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Example with ¥ tick anchor at ©

12 +

10—+

<?php

# PHPl ot Exanple: Using a Y tick anchor to force a tick at O.
# This sets a variable and calls the script directly above.
$set _anchor = 0;

requi re_once 'ytickanchor. php'
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5.38. Example - Hourly Data Using X Tick
Anchor

This example uses an X tick anchor (see SetXTickAnchor) to offset the X tick marks and grid lines. Hourly data
is being plotted, for one week, and the goal is to have the tick marks and grid lines separate the days of the week,
regardless of the time during the day of the initial data point.

In this example, both X axis data labels and X tick labels are turned on. The data labels display weekday names, and
the tick labels display the dates. Having both labels on is usually something to avoid, because the labels will overlay.
In this case, however, only 1 in 24 points has a data label (those points representing noon). Tick marks are also every
24 hours, but anchored at midnight. So the tick and data labels are separated. To avoid any overlap, thetick labels are
drawn vertically (90 degrees) while the data labels are horizontal.

(Note that SetXLabelAngle sets the angle for both tick and data labels, while SetX Datal abel Angle sets the angle for
datalabels only. PHPlot does this to maintain compatibility. Asaresult, since the example here wants to turn the tick
labels only (from the default O degrees), we also need to turn the data labels back to 0. The order of the calls does
not matter, however. The sameistrue for label formatting with SetXLabel Type and SetXDatal abel Type. To get non-
default tick label formatting and default data label formatting requires two calls as shown in the example.)

Example 5.38. Hourly Data Using X Tick Anchor

Hourly Data Example Plot
100 —+

a0
B0 4
701
50
50 4
40 1
301

20 -

Sunday Hornday Tuesday Hednesday Thur-sday Friday Satur-day

2011-05-01
2011-05-02 —
2011-05-0%
2011-05-04 —
2011-05-08
2011-05-06 —
2011-05-07
2011-05-0
Z011-05-0h

<?php
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# PHPl ot Exanple: Using an X tick anchor to control grid |ines

# This exanple is based on a question on the PHPlI ot forumon 5/8/2011.
# It requires PHPlot >= 5.4.0

requi re_once ' phpl ot. php';

# The first data point was recorded at this date/tinme: (always top of an hour)
# Exanple: 5/1/2011 at 10: 00am

$year = 2011;
$nonth = 5;
$day = 1;
$hour = 10;

# Nunber of hourly data points, e.g. 168 for 1 week's worth:
$n_points = 168;
#

# Timestanp for the first data point:
$time0 = nkti me($hour, 0, 0, $nmonth, $day, $year); // HMS md y

m _srand(1); // For repeatable, identical results

# Build the PHPl ot data array fromthe base data, and base tinestanp.
$data = array();

$ts = $tinmeo;

$tick_anchor = NULL;

$d = 5; // Data val ue

for ($i = 0; $i < $n_points; S$i++) {

# Decode this point's tinmestanp as hour 0-23:
$hour = date(' G, $ts);

# Label noon data points with the weekday nane, all others unl abel | ed.
$l abel = ($hour == 12) ? strftinme(' %N, $ts) : '';

# Renenber the first m dnight datapoint seen for use as X tick anchor:
if (!'isset($tick_anchor) && $hour == 0)
$tick_anchor = $ts;

# Make a random data point, and add a row to the data array:
$d += nt_rand(-200, 250) / 100;
$data[] = array($l abel, $ts, $d);

# Step to next hour:
$ts += 3600;
}

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // For presentation in the manual
$plot->SetTitle(' Hourly Data Exanple Plot');

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot Type(' |l ines');

# Make the X tick marks (and therefore X grid lines) 24 hours apart:
$pl ot - >Set XTi ckl ncrenent (60 * 60 * 24);
$pl ot - >Set Dr awXGri d( Tr ue) ;

# Anchor the X tick marks at midnight. This nakes the X grid |lines act as
# separators between days of the week, regardless of the starting hour.
# (Except this nmesses up around daylight saving tine changes.)
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$pl ot - >Set XTi ckAnchor ($ti ck_anchor) ;

# We want both X axis data |abels and X tick | abels displayed. They will
# be positioned in a way that prevents them from overwiting.

$pl ot - >Set XDat aLabel Pos(' pl ot down') ;

$pl ot - >Set XTi ckLabel Pos(' pl ot down' ) ;

# Increase the left and right margins to | eave room for weekday | abel s.
$pl ot - >Set Mar gi nsPi xel s(50, 50);

# Tick labels will be formatted as date/tinmes, showi ng the date:

$pl ot - >Set XLabel Type('tinme', ' %r-%n %l');

# ... but then we nust reset the data | abel formatting to no formatting.
$pl ot - >Set XDat aLabel Type('"');

# Show tick |labels (with dates) at 90 degrees, to fit between the data | abels.
$pl ot - >Set XLabel Angl e(90) ;

# ... but then we nust reset the data |abels to O degrees.

$pl ot - >Set XDat aLabel Angl e(0) ;

# Force the Y range to 0: 100.
$pl ot - >Set Pl ot AreaWpr | d(NULL, O, NULL, 100);

# Now draw t he graph:
$pl ot - >Dr awG aph() ;
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5.39. Example - Embedding Image with
Encodelmage

This example shows how Encodelmage can be used to embed a PHPlot image inside an HTML file using the 'data:’
URL scheme. Note: This feature was added in PHPlot-5.5.0.

This is the same plot as Section 5.2, “Example - Line Plot: Functions’, except instead of producing the image on
standard output, this script embedstheimagein an HTML page, whichis produced on standard output. The screenshot
below shows how the web page looks in Firefox.

Example 5.39. Embedding I mage with Encodel mage (Browser screenshot)

[£] PHPlot Example - Inline Image | ap |

PHPlot Example - Inline Image

This is a plot of sin() and cos().

Line Plot,. Sin and Cos — Embedded Image

sincty []
coztt) |:|

L

-~

=06 =

-0E -

e I [ | | | | [ i | | | i | | | | |
0000 0,393 0LTEF 1,178 1571 1.BB3 24386 2.799 0 G.142 5,534 3.927  4.320 4712 5105 5,498 50890 6.283  B.ETE

<?php
# PHPl ot Exanple: Using 'data:' URL schene to enbed an inmge
# Unli ke other exanples, this outputs a conplete HTM. page with enbedded i mage.
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requi re_once ' phplot. php';

# CGenerate data for: Y1 = sin(x), Y2 = cos(x)

$end = M Pl * 2.0;

$delta = $end / 20.0;

$data = array();

for ($x = 0; $x <= $end; $x += $delta)
$data[] = array('', $x, sin($x), cos($x));

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set Fai | urel mage(Fal se); // No error inages
$pl ot ->Set Print |l nage(Fal se); // No autonmatic out put
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Type(' |l ines');

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle('Line Plot, Sin and Cos - Enbedded | nage');
$pl ot - >Set Legend(array('sin(t)', 'cos(t)'));

$pl ot - >Set Pl ot AreaWor 1 d(0, -1, 6.8, 1);

$pl ot - >Set XDat aLabel Pos(' none');

$pl ot - >Set XTi ckl ncrement (M Pl / 8.0);

$pl ot - >Set XLabel Type(' data');

$pl ot - >Set Pr eci si onX( 3) ;

$pl ot - >Set YTi ckl ncrenent (0. 2) ;

$pl ot - >Set YLabel Type(' data');

$pl ot - >Set Preci si onY(1);

$pl ot - >Set Dr awXGr i d( Tr ue) ;

$pl ot - >Set Dr awYGri d( Tr ue) ;

$pl ot - >Dr awG aph() ;

?><! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional //EN'
"http://ww. w3. org/ TR/ ht m 4/ oose. dt d" >

<ht m >

<head>

<title>PHPl ot Exanple - Inline |mage</title>

</ head>

<body>

<h1>PHPl ot Exanple - Inline | mage</hl>

<p>This is a plot of sin() and cos().</p>

<i ng src="<?php echo $pl ot - >Encodel mage(); ?>" alt="Plot | nmage">

</ body>

</htm >
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5.40. Example - Bubbles Plot

This example shows a bubbles plot. A data array for a bubbles plot uses the data-data-xyz data type, in which three
coordinate values specify each point: X and Y are the position on the plot, and Z maps to the bubble diameter.

Inthisexample, X istheflavor, Y isthe age group, and Z representsthe percentage of participantswho liked that flavor.
Note that there are two missing pointsin the Y=1 row. No bubbles are drawn at X=3,Y=1 or X=5,Y=1. Presumably,
no-one under 12 would try the pear or kiwi flavors, so there are no valid data points there. This is different from a
value Z=0, which would be plotted with a bubble of the smallest size.

This plot type was added in PHPIot-5.5.0.

Thisexample also showstheuse of custom Y labels. A functionget _| abel () isdefinedtomapthe tick valueinto
astring from an array of strings. Thismethod allowsthe display of arbitrary labelsalongthe Y axis. See SetY Label Type
for details.

Example 5.40. Bubbles Plot

Flavor Preference By Age Group

Charry AFFle Fear Grape Kiwi Banara

Aae
55 and older

Aae
55 and older

Age 40-54 Age 40-5¢

Age 30-39 Age 30-39

Age 15-24 Aae 15-29

Age 13-17 Age 13-17

RED
12 and under

A3z
12 and undar

Cherra Apple Fear Grape Kiwi Banana

<?php
# PHPl ot Exanpl e - Bubble Pl ot
require_once ' phplot. php';
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# Array of custom|labels for the Y axis. See the get | abel call back.

$y labels = array("", "Age\nl2 and under", "Age 13-17", "Age 18-29",
"Age 30-39", "Age 40-54", "Age\n55 and ol der");

# Return the string for a Y | abel:
function get_| abel ($val ue, $I abel s)

{
if (isset($labels[(int)$value])) return $l abel s[(int)$val ue];
return $val ue;

}

# <=12 13-17 17- 28 30- 39 40- 54 >=55

$data = array(
array(' Cherry', 1, 1, 2, 2, 4, 3, 3, 4, 3, 5, 5, 6, 6),
array(' Apple', 2, 1, 9, 2, 7, 3, 4, 4, 7, 5, 3 6, 7),
array(' Pear', 3, '', 2 2, 2, 3, 3, 4, 4, 5, 3, 6, 2),
array(' Grape', 4, 1, 8, 2, 5, 3, 5, 4, 6, 5, 3, 6, 4),
array(' Kiw ', 5 '', 0, 2, 3, 3, 4, 4, 4, 5, 5, 6, 2),
array(' Banana', 6, 1, 5, 2, 4, 3, 6, 4, 3, 5, 3, 6, 4),

)

$pl ot = new PHPI ot (600, 600);

$plot->Set Titl e("Fl avor Preference By Age G oup");

$pl ot - >Set Dat aType( ' dat a- dat a- xyz');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot Type(' bubbl es');

$pl ot - >Set Dat aCol ors('yellow ); // Use sane color for all data sets
$pl ot - >Set Dr awPl ot Ar eaBackgr ound( Tr ue) ;

$pl ot - >Set Pl ot BgCol or (' pl um ) ;

$pl ot ->Set Light GidColor('red'); // Change grid color to make it visible
$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pl ot Bor der Type(' full");

$pl ot - >Set XTi ckl ncrement (1); // For grid |ine spacing

$pl ot - >Set YTi ckl ncrenent (1) ;

$pl ot - >Set Pl ot AreaWor1 d(0, 0, 6.5, 6.5);

# Establish the handler for the Y | abel text:

$pl ot - >Set YLabel Type(' custom , 'get | abel', $y | abels);

$pl ot - >Set XTi ckPos(' both'); // Tick marks on both sides

$pl ot - >Set YTi ckPos(' both'); // Tick marks on top and bottomtoo

$pl ot - >Set XDat aLabel Pos(' both'); // X axis data | abels top and bottom
$pl ot - >Set YTi ckLabel Pos(' both'); // Y axis labels left and right

$pl ot - >Set Dr awXGr i d( Tr ue) ;

$pl ot - >Dr awG aph() ;
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5.41. Example - Pie Chart Label Types

By default, PHPIot Iabels pie chart segments with their percentage. That is, a pie segment that spans 90 degrees will
be labeled "25.0%". Using SetPiel abel Type, you can choose the source of the labels (percentage, data array labels,
segment index, or value) and how the result should be formatted.

Notes: Pie label type options were added in PHPIot-5.6.0.

All of the examplesin this section include the following script which contains the data array and plot title. The script
iscaled pi el abel t ypedat a. php.

<?php

# PHPl ot Example: Pie Chart Label Types - Data array

# This is used by several exanples. The data is 'altered’ for appearance.
$title = 'Energy Production By Source, 2005';

$data = array(

array(' Bi omass', 3120. 43),
array(' Coal ', 23185. 20),
array(' Geotherm', 343.74),
array(' Hydro', 2703.92),
array(' NGPL' , 2334.04),
array(' Nat. Gas', 18574. 55) ,
array(' Nucl ear', 8160. 49) ,
array('al’', 10963. 63),

DE

Example 5.41. Pie Chart Label Types

Thisfirst script shows the default behavior - percentage labels.
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Energy Production By Source,. 20050

33.4%

11.8%

<?php

# PHPl ot Exanpl e: Pie Chart Label Types - baseline, default |abel type
# This requires PHPlot >= 5.6.0

requi re_once ' phpl ot. php'

requi re_once 'piel abel typedata. php'; // Defines $data and $title

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manua
$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext - dat a-si ngle');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle($title);

$pl ot - >Dr awG aph() ;

The example below usesthe label strings from the dataarray to label the pie segments. Note that this only works when
the data array datatypeist ext - dat a- si ngl e.
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Energy Production By Source,. 20050

Coal

Geotherm.
Hydro

NGPL

Biomass

Nat. Gaz

Huclear

<?php

# PHPl ot Exanple: Pie Chart Label Types - Labels fromdata array
# This requires PHPlot >= 5.6.0

requi re_once ' phpl ot. php';

requi re_once 'piel abel typedata. php'; // Defines $data and $title

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manua
$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext - dat a-si ngle');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle($title);

# Set |abel type: Use |labels fromdata array

$pl ot - >Set Pi eLabel Type(' | abel ') ;

$pl ot - >Dr awG aph() ;

The next example uses the numeric value of each segment to label the segment. In addition, 'data formatting is used
with 2 digits of precision.
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Energy Production By Source,. 20050

23,185.20

343.74
2,703.92

2,334.04

3,120.43

10,963.63
18,574.53

8,160.49

<?php

# PHPl ot Exanple: Pie Chart Label Types - Formatted val ues as | abels
# This requires PHPlot >= 5.6.0

requi re_once ' phpl ot. php';

requi re_once 'piel abel typedata. php'; // Defines $data and $title

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manua
$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext - dat a-si ngle');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle($title);

# Set |abel type: segment values, formatted with 2 decimal places

$pl ot - >Set Pi eLabel Type(' val ue', 'data', 2);

$pl ot - >Dr awG aph() ;

In this example, we want to use strings from an externa array to label the pie segments. To do that, set the label
source to 'index' to get a segment number starting with zero, and define a custom formatting callback function to get
the value for each label.
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Energy Production By Source,. 20050

<?php

# PHPl ot Exanple: Pie Chart Label Types - Index and custom cal | back
# This requires PHPlot >= 5.6.0

requi re_once ' phplot. php';

requi re_once 'piel abel typedata. php'; // Defines $data and $title

$nyl abel s = array('A, 'B, 'C, 'D, 'E, 'F, 'G, 'H, '"I', "J);
function mycal | back($i ndex)
{

gl obal $nyl abel s;
return $nyl abel s[ $i ndex] ;
}

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manua
$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext - dat a-si ngl e');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle($title);

# Set |abel type: Pass segnent index (0-N) to custom formating function
$pl ot - >Set Pi eLabel Type('index', 'custom, 'mycallback');

$pl ot - >Dr awG aph() ;

The last example of pie chart labels shows how to use multiple label sources to make complex labels. In this case,
we want the pie segment labels to show the label string from the data array and the percentage. When multiple label
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sources are selected, PHPIot separates the fields with a space, then passes them to your custom formatting callback
function as asingle string. In order to separate them, use the expl ode() . Since the data array labels might contain
spaces, be sure to put thisfield last, and limit how many fieldsexpl ode will return.

Energy Production By Source,. 2005

Coal (33.43)

Geotherm. (0,58
Hydro ©3.9%)

MGPL ©3.dE

Biomazz (4.5%)

0il (15.8%)
Mat. Gas (26.88)

Muclear ©11.8%0

<?php

# PHPl ot Exanpl e: Pie Chart Label Types - Milti-part |abels

# This requires PHPlot >= 5.6.0

requi re_once ' phpl ot. php';

requi re_once 'piel abel typedata. php'; // Defines $data and $title

function nycal | back($str)

list($percent, $label) = explode(' ', $str, 2);
return sprintf('% (% 1f%4', $label, $percent);
}

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set | mageBor der Type(' plain'); // Inproves presentation in the manual
$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Dat aType(' t ext -dat a-si ngle');

$pl ot - >Set Dat aVal ues( $dat a) ;

$plot->SetTitle($title);

# Set |abel type: conbine 2 fields and pass to customformatting function
$pl ot - >Set Pi eLabel Type(array(' percent', 'label'), 'custom, 'nycallback');
$pl ot - >Dr awG aph() ;
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5.42. Example - DrawMessage

This example uses DrawM essage to produce awarning message image instead of aplot image. In areal application, a
PHPIot object would be created and set up for plotting, then some condition in the application code would determine
that aplot could not be produced. Instead of producing a plot image, DrawM essage could be used to provide an image
(as expected by the containing HTML page) with a message for the user.

The options supplied to DrawMessage in this example indicate that:
» Theimage background should be drawn, rather than using a plain white background.

» Theimage border should be drawn too.

Fonts should not be reset, allowing the custom setting for the gener i ¢ font to be used.

The text should be word-wrapped at 50 columns. The narrower wrap point is needed due to the larger font. Note
that newlinesin the text are preserved, and long lines are wrapped.

» The specified color (navy) should be used for the message text.
Note: This example uses a system-dependent TrueType font, and will need to be modified for other systems.

The DrawM essage function was added in PHPIot-5.7.0.

Example 5.42. DrawM essage

I'm sonry, Dave. I'm afraid | can't do that.

You haven't supplied enough data fo produce a
plot. Please try again at another time.

<?php
# PHPI ot Exanpl e: Use Drawiessage() to display a nessage
require_once ' phplot. php';

$pl ot = new PHPI ot (600, 400);
# Note: This font nanme is system dependent:
$pl ot - >Set Font TTF(' generic', 'LiberationSans-Italic.ttf', 14);
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$pl ot - >Set Backgr oundCol or (' #ffcc99');
$pl ot - >Set | mageBor der W dt h( 8) ;

$pl ot - >Set | mageBor der Col or (' bl ue' ) ;
$pl ot - >Set | rageBor der Type(' rai sed' ) ;

#
# Here you would start to produce the plot, then detect something wong ...
#

$message = "l 'msorry, Dave. |'mafraid | can't do that.\n"
. "\n"
"You haven't supplied enough data to produce a plot.
. "Please try again at another tinme.";
$pl ot - >Dr amVessage( $nessage, array(
" draw_background' => TRUE,
"draw_border' => TRUE,
‘reset _font' => FALSE,
"wap_wi dth' => 50,
‘"text_color' => 'navy'));
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5.43. Example - Custom Data Value Label
Formatting

This example shows some advanced usage of label formatting. A user-defined function can be used to format labels,
usingthecust omlabel typein SetXLabel Type, SetY Label Type, SetXDatal abel Type, and SetY Datal abel Type. The
user-defined function will have access to the row and column of the data point being plotted (for most data value
labels), or the column (for axis data labels), and it can use these variables to control the formatting.

This example produces alinepoints plot with multiple data sets and with |abels identifying the data values. The goal is
to label only the greatest Y value for each X value. Before plotting, the data array is scanned to find the column index
of thelargest Y value for each row, and thisinformation is stored in an array $nax_i ndexes. That array is passed
to the custom label formatting function as the pass-through argument. The label formatting function uses the array,
along with the row and column of the point being labeled, to determine if alabel should be produced or not.

Access to the data point row and column index was added in PHPIot-5.8.0.

Example 5.43. Custom Data Value L abel Formatting

Linepoints plot with only max ¥ walues labeled
1100 —

1000 — 53

72
[J

<?php
# PHPI ot Exanpl e: Custom | abel formatting using row and col um
# This exanpl e produces a |inepoints plot with only the maxi numY val ue
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# for each X value | abel ed. This is an exanple of a custom | abel
# formatting with access to the data array position.

# This requires PHPlot > 5.7.0

requi re_once ' phpl ot. php';

# Build a data array. The val ues are psuedo-random i ntegers, but the first
# and | ast rows have all Y=0. Return the conpleted data array.
functi on nake_data_array($n_rows, $n_y_per_row)

{
nmt _srand(10); // For repeatable results
$data[0] = array('', 0) + array_fill(2, $n_y _per_row, O0);
for ($i =1; $i < $n_rows - 1; $i++) {
$row = array('', $i);
for ($§ = 0; $ < $n_y per_row;, $j++) $row] = nmt_rand(0, 999);
$data[] = $row;
if ($n_rows > 1)
$data[] = array('', $n_rows - 1) + array fill(2, $n_y per_row, O0);
return $data;
}
# Find the index of the largest Y for each X in the data array.
# Build an array $max_i ndexes such that $nmax_i ndexes[ $rowj =$col unm neans
# the $colum-th Y value is the largest in row $row (where $row and $col umm
# are zero-based). However, if max Y<=0 in the row, mark this with $col um=-1
# to prevent |abeling. Returns the array $max_i ndexes.
function find_max_i ndexes($dat a)
{

$max_i ndexes = array();
foreach ($data as $row) {
$max_i ndex = 0;
$max_y = $rowf2]; // Skip | abel and X val ue
/1 Process renmining values in the row
for ($f = 3; $ < count($row); $j++) {
if ($romf$j] > $max_y) {
$max_y = $rowf §j 1;
$max_index = $j - 2; // Ofset by 2 for |abel and X val ue
}

if ($max_y <= 0) $nmex_index = -1; // WII suppress the | abel
$max_i ndexes[] = $max_i ndex;
}

return $max_i ndexes;

}

# Custom | abel formatting function: Return an enpty string, unless this is
# the |l argest value in the row
function fnt_| abel ($val ue, $maxes, $row, $col um)

if ($maxes[$row] == $col um) return $val ue;

return y

}

# Get the data array with 11 rows, 6 val ues per row
$data = make_data_array(1ll, 6);

# Process the data array to find the |argest Y per row
$max_i ndexes = find_max_i ndexes($dat a) ;

# Now pl ot the data:
$pl ot = new PHPI ot (800, 600);
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$pl ot - >Set | mageBor der Type(' plain'); // For presentation in the manual
$pl ot - >Set Pl ot Type(' | i nepoints');

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot ->Set Titl e(' Linepoints plot with only max Y val ues | abel ed');
$pl ot - >Set YDat aLabel Pos(' plotin');

$pl ot - >Set YDat aLabel Type(' custoni, 'fmt_|abel', $max_i ndexes);

$pl ot - >Set Li neStyl es(' solid');

$pl ot - >Set YTi ckl ncr ement ( 100) ;

$pl ot - >Dr awG aph() ;
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5.44. Example - Image Map from Bar Chart

This example produces an HTML page with an embedded image containing abar chart, and an image map. Theimage
map makesthe barsin the bar chart into hotlinks. In this example, tool-tip float-over text identifies the bars and groups,
and clicking on a bar displays the same text in an aert popup. These looks could be used instead to link to another
web page, display datain a popup window, etc.

See Section 4.10, “Image Maps for Plot Data’ for more information on image maps. This capability was added in
PHPIot-5.7.0. See Encodel mage for more on embedding plot images within an HTML page.

Example 5.44. Image Map from Bar Chart (Browser screenshot)

8 % PHPlot Example: Bar Chart with Ima... | T

PHPlot Example: Bar Chart with Image Map

This is a plot with image map and tooltip text.

PHPlot Example: Bar Chart with Image Map

10 —

1450 1960 1370 19&0 1390 200n 2010

<?php
# PHPI ot exanpl e: Bar chart, enbedded inage with i nage map
requi re_once ' phplot. php';

# This global string accunul ates the i nage nmap AREA tags.

$i mage_map = ;
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# Data for bar chart:

$data = array(
array('1950', 40, 95, 20),
array('1960', 45, 85, 30),
array('1970', 50, 80, 40),
array('1980', 48, 77, 50),
array('1990', 38, 72, 60),
array('2000', 35, 68, 70),
array('2010', 30, 67, 80),

e

# Cal | back for 'data_points': CGenerate 1 <area> line in the inmage nap:
function store_nap($im $passthru, $shape, $row, S$col, $x1, $yl, $x2, $y2)
{

gl obal $i nage_nap;

# Title, also tool-tip text:
$title = "G oup $row, Bar $col ";
# Required alt-text:

$alt = "Region for group $row, bar S$col"
# Link URL, for denobnstration only:
$href = "javascript:alert(' ($row, $col)')";

# Convert coordi nates to integers:
$coords = sprintf ("%, %, %, %d", $x1, $yl, $x2, $y2);
# Append the record for this data point shape to the i nage map string:
$image_map .= " <area shape=\"rect\" coords=\"$coords\""
"title=\"$title\" alt=\"$alt\" href=\"$href\">\n"
}

# Create and configure the PHPI ot object.

$pl ot = new PHPI ot (640, 480);

# Disable error images, since this script produces HTM.:

$pl ot - >Set Fai | ur el mage( Fal se) ;

# Di sabl e autonmatic out put of the inmage by DrawG aph():

$pl ot - >Set Pri nt | mage( Fal se);

# Set up the rest of the plot:

$plot->Set Titl e("PHPI ot Exanple: Bar Chart with | nmage Map");

$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Pl ot Type(' bars');

$pl ot - >Set XTi ckPos(' none' ) ;

# Set the data_points call back which will generate the image nap.
$pl ot - >Set Cal | back(' data_poi nts', 'store_nap');

$pl ot - >Set Pl ot AreaWor | d( NULL, 0, NULL, 100);

# Produce the graph; this also creates the i nage map vi a cal | back
$pl ot - >Dr awG aph() ;

# Now out put the HTM. page, with i nrage map and enbedded i nage:

?><! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional //EN'
"http://ww. w3. org/ TR/ ht m 4/ oose. dt d" >

<ht m >

<head>

<title>PHPl ot Exanple: Bar Chart with |Image Map</title>

</ head>

<body>

<h1>PHPI ot Exanple: Bar Chart with | nmage Map</hil>

<map nanme="nmapl">

<?php echo $i nage_map; ?>

</ map>
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<p>This is a plot with inmage map and tooltip text.</p>

<img src="<?php echo $pl ot - >Encodel mage(); ?>" alt="Pl ot |nmage" usemap="#mpl">
</ body>

</htm >
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5.45. Example - Image Map from Pie Chart

This example produces an HTML page with an embedded image containing a pie chart, and an image map. Theimage
map makes the pie sectors in the chart into hotlinks. In this example, tool-tip text identifies the segment number and
its numeric value, and clicking on a pie segment displays the same text in an aert popup. These looks could be used
instead to link to another web page, display datain a popup window, etc.

This example also shows getting access to the data values. The callback handler accesses the data array to get the
current segment value and uses that in the tool-tip text and alert box. Thisis dependent on the data type of the array,
and the code shown here only works with data type text-data-single.

Unlike the previous example with abar chart, in this example the callback function needs to do some more significant
calculationsin order to produce the image map areas. Thisis because HTML image maps do not directly support any
area shape which corresponds to a pie chart segment. Therefore the callback function approximates each pie chart
segment with a polygon. Thisis explained in the code shown below.

See Section 4.10, “Image Maps for Plot Data’ for more information on image maps. This capability was added in
PHPIot-5.7.0. See Encodel mage for more on embedding plot images within an HTML page.
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Example 5.45. Image Map from Pie Chart (Browser screenshot)

“&] | % PHPlot Example: Pie Chart with Ima...

This is a plot with image map and tooltip text.

PHPlot Example: Pie Chart with Image Map

27.3E

9.1% |

Segment 2 =10

36.43

®© = o @

PHPlot Example: Pie Chart with Image Map

= S

<?php
# PHPI ot exanple: Pie chart, enbedded inage with i nage map
requi re_once ' phplot. php';

# This global string accunul ates the i nage map AREA tags

$i mage_map = "";

# Data for pie chart:
$data = array(

array('', 20),
array('', 30),
array('', 10),
array('', 40),
array('', 10),
E
/*
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Cal | back handl er for generating an i mage nap for a pie chart.

NOTE: The code in this function is excluded fromthe |icense terns for
PHPl ot, the PHPI ot Reference Manual, and the PHPl ot Test Suite. You nay
freely copy, use, nodify, and redistribute the code in this function.
Attribution is not necessary. O, to put it another way, | am placing
this function in the public donain.

Ar gunent s:

$im $passthru : standard argunents for all call backs.

$shape : al ways ' pie'

$segnent : O for the first pie segnment, 1 for the next, etc.

$xc, $yc : Center of the pie, in device coordi nates

$wd, $ht : Pie dianeters - width (horizontal), height (vertical)

$start _angl e, $end_angle : Segnent arc angles, in degrees, offset from
360. That is, the values are (360-A) for angle A This is the way
PHPl ot processes the angles for the GD function inmagefilledarc().
Note that sin(360-A) = -sin(A); and cos(360-A) = cos(A).
Since the Y axis (sin) is reversed in device, or image, coordinates
with Y=0 at the top, this works out correctly.

Met hod used:

Approximate a pie segnent using a polygon. Note the pie is not necessarily
circular, but is an ellipse

+ The 1st point is the pie center.

+ The 2nd point is on the circunference*, at the start angle.

+ The last point is on the circunference*, at the end angl e.

+ In between the 2nd and | ast point are N>=0 additional points on the
ci rcunference*, spaced no nore than 20 degrees apart. (20 is chosen by
trial and error for a reasonable fit.) So snall segnents will be approxi nated
by a single triangle. Larger segnments will have nore vertices.

*Not e: These points are actually slightly outside the circunference
This is done by increasing the two radius values by a snmall anpunt (2 pixels).
This produces a better fit, for the case where we want to nmake sure all the
interior is covered, even if sone of the exterior is also included. (Using
the actual radii would result in the area onmitting a small part of the pie
interior. For an inmage map, this would result in dead spaces.)

The segnment subdivi sions are nade to have about equal angles. This results
in acloser fit. For exanple, with a maxi num sub-segnent arc of 20 degrees
and a segnent of 24 degrees, we make two 12 degree sub-segnents rather than a
20 degree and a 4 degree.

Not e: Wb i mage map coordi nates have 0,0 in upper left, so Y is reversed

The pass-through argunent gets the data array. This is used to include the
pi e segment value in the URL and/or tooltip. This will only work with data
type text-data-single, where array values map 1:1 to segnent val ues.
*/
function store_map($im $data, $shape, $segnment, S$unused,

$xc, $yc, $wd, $ht, S$start_angl e, $end_angl e)
{

gl obal $i mage_map;

# Choose the | argest step_angle <= 20 degrees that divides the segnment
# into equal parts. (20 degrees is chosen as a threshold.)

# Note start_angle > end_angl e due to reversal (360-A) of argunents.
$arc_angle = $start_angle - $end_angl e;

$n_steps = (int)ceil ($arc_angle / 20);
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$step_angle = $arc_angl e / $n_steps;

# Radi us al ong horizontal and vertical, plus a tiny adjustnent factor.
$rx = $wd / 2 + 2;

$ry = $ht / 2 + 2;

# Push the initial point into the array: the center of the pie.

$poi nts = array($xc, $yc);

# Loop by step_angle fromend_angle to start_angl e.

# Don't use "$theta += $step_angl e" because of cumul ative error.

# Note $theta and $done_angl e are in radians; $step_angle and $end_angl e
# are in degrees.

$done_angl e = deg2rad($start_angl e);

for ($i =0; ; $i++) {
# Advance to next step, but not past the end:
$theta = mi n($done_angl e, deg2rad($end_angle + $i * $step_angle));

# Generate a point at the current angle:
$points[] = (int)($xc + $rx * cos($theta));
$points[] = (int)($yc + $ry * sin($theta));
# Al done after generating a point at done_angle.
if ($theta >= $done_angl e) break;
}

# Denpnstration data: Title (and tool-tip text), alt text, URL:
# Fetch segnment value fromdata arraylL

$val ue = $dat a[ $segnent][1];

$title = "Segnment $segnent = S$val ue";

$alt = "Region for segnent $segnent";

$href = "javascript:alert(' Segnent $segnent = $val ue')";
$coords = inplode(',', $points);

# Generate the i mage map area:
$image_map .= " <area shape=\"pol y\" coords=\"$coords\""
"title=\"$title\" alt=\"Salt\" href=\"$href\">\n";
}

# Create and configure the PHPI ot object.

$pl ot = new PHPI ot (640, 480);

# Disable error images, since this script produces HTM.:

$pl ot - >Set Fai | ur el mage( Fal se) ;

# Di sabl e autonatic out put of the inmage by DrawG aph():

$pl ot - >Set Pri nt | mage( Fal se);

# Set up the rest of the plot:

$plot->SetTitl e("PHPI ot Exanple: Pie Chart with | nmage Map");

$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType('t ext-dat a-single');

$pl ot - >Set Pl ot Type(' pie');

# Set the data_points call back which will generate the i mage nap.
# I nclude the data array as the pass-through argunent, for tooltip text:
$pl ot - >Set Cal | back(' data_points', 'store_map', $data);

# Produce the graph; this also creates the i nage map vi a cal | back:
$pl ot - >Dr awG aph() ;

# Now out put the HTM. page, with i nrage map and enbedded i nage:
?><! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional //EN'
"http://ww. w3. org/ TR/ ht m 4/ oose. dt d" >
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<ht m >

<head>

<title>PHPl ot Exanple: Pie Chart with |Image Map</title>
</ head>

<body>

<h1>PHPI ot Exanple: Pie Chart with | nmage Map</hil>

<map nanme="mapl" >

<?php echo $i mage_map; ?>

</ map>

<p>This is a plot with inmage map and tooltip text.</p>
<i mg src="<?php echo $pl ot - >Encodel mage(); ?>" al t="Pl ot
</ body>

</htm >

| mage"

usemap="#mapl" >

212



PHPlot Examples

5.46. Example - Image Map and Non-embedded
Plot Image

Thisthe complete example described in Section 4.10.4, “ Image Maps with Non-embedded Image Data’. It shows that
image maps can also be produced when using PHPIot without using embedded ("data-URL") images. The down-side
is that the script must run and process the plot data twice - once to create the HTML page with the image map, and
onceto create the plot image.

Example 5.46. Image Map and Non-embedded Plot mage (Browser screenshot)

“£] | % PHPlot Example - Image Map and N... v x

PHPlot Example: Bar Chart with image map,
non-embedded

This example uses a single PHP script to generate both a container HTML page with image map, and
the plot image itself. The image map is used to produce tool-tip text for the plot image. The script is
called twice.

If you are viewing this image 'live', via a web server, you can float your cursor over a bar to see the
tooltip text, and click to get an alert popup containing the data value. (This will not work if you are
viewing the example in the reference manual.)

PHPlot Example: Image Map and Non—embedded Plot

30 T

us ]
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1350 1390 2000 2010

QO = % @ == | g

<?php
# $1d: i magemapnonenbed. php 1560 2013- 03-27 20: 22: 36Z | bayuk $
# PHPI ot exanple: |Inmage Map and Non- enbedded Pl ot | mage
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# This scripts creates a PHPl ot plot inmage and an i nage nmap, Wi thout using
# enbedded (data-url) inmages. The down-side is that this script has to

# run twice, and generate the plot twice: once for the HTML w apper page

# with i rage map, and once to create the actual inmage.

# This takes a 'node' CGE paranmeter (HTTP CGET) and generates a pl ot

# if nmode=plot, and an HTM. page and i nage nap ot herw se.

# Note: The inmage map |inks just produce popup (Javascript alert) nessages,
# for denonstration purposes.

requi re_once ' phpl ot. php';

# This global string accunul ates the i nage nap AREA tags.

$i mage_map = ;

# Data for bar chart:
$data = array(

array('1980', 13, 21, 8, 24, 10, 19),
array('1990', 14, 19, 6, 26, 11, 13),
array('2000', 11, 13, 8, 15, 9, 11),
array('2010', 13, 16, 9, 21, 12, 13),

IE
$legend = array('US', 'AL', 'CT', '"MS', 'PA, 'SD);

# Produce an inmage if the URL has node=plot, and an HTM. page ot herw se:
$do_htm = enpty($_CET['node']) || $_CET['node'] != "plot';

# Cal | back for 'data_points' : Generate 1 line in the inmage nap.
function store_map($im $data, $shape, $row, $col, $x1, $yl, $x2, $y2)
{

gl obal $i nage_nap;

if ($shape !'= "rect') die("Error expecting rect shapes fromplot\n");

# Get the data point value. (Offset colum by 1 to skip |abel)

$val ue = $dat a[ $row] [ $col +1] ;

# See top note: URL for denpbnstration purposes.

$message = "Data val ue: $val ue";

$url = "javascript:alert(' $nessage')";

# Convert coords to integers:

$coords = sprintf ("%, %, %, %@", $x1, $yl, $x2, $y2);

# Area alt text (required attribute):

$alt = "Region for Goup $row bar $col";

# Area title text, which is displayed as the tool-tip:

$title = "G oup $row bar $col ";

# Append one line to the i mage nap:
$image_map .= " <area shape=\"rect\" coords=\"$coords\""
"title=\"$title\" alt=\"Salt\" href=\"3$url\">\n";
}

# Produce an HTM. page which includes the image map and the reference
# to the plot inage. The plot inmage is generated by this same script,
# with a node=pl ot URL paraneter.

functi on generate_htmi ()

{

gl obal $i mage_map;

# Self-referencing URL for <ing> w th additional node=pl ot paraneter.
# If the URL already has paraneters, use & separator, else ?.

$sep = enpty($_SERVER[' QUERY_STRING]) ? '?' : '&;

$ur | ht m speci al chars($_SERVER[' REQUEST URI'] . $sep . 'node=plot');

echo <<<END
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<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN'
"http://ww. w3. org/ TR/ ht m 4/ oose. dt d" >

<ht m >

<head>

<title>PHPl ot Exanple - |Inmage Map and Non-enbedded Pl ot |nmage</title>

</ head>

<body>

<h1>PHPI ot Exanple: Bar Chart with i nrage map, non-enbedded</hil>

<p>

Thi s exanpl e uses a single PHP script to generate both a container HTM. page

with image map, and the plot inage itself. The inmage map is used to

produce tool-tip text for the plot inmage. The script is called tw ce.

</ p>

<map nane="mapl">

$i mage_map

</ map>

<p>

If you are viewing this image 'live', via a web server, you can float your

cursor over a bar to see the tooltip text, and click to get an alert popup

containing the data value. (This will not work if you are view ng the

exanple in the reference manual .)

</ p>

<ing src="$url" alt="Plot inage" usemap="#mapl">

</ body>

</htm >

END;
}

$pl ot = new PHPI ot (640, 480);

if ($do_htm) {
# When produci ng HTM., don't output the plot inmage:
$pl ot - >Set Pri nt | mage( Fal se) ;
# Just to make it clear, this script usage returns HTM
header (" Content-type: text/htm");
# The image map cal |l back is only needed when doi ng the HTM. page
# Pass the data array so the call back can fetch values fromit.
$pl ot - >Set Cal | back(' data_points', 'store_map', $data);

}

$plot->Set Titl e("PHPI ot Exanpl e: |nmage Map and Non- enbedded Pl ot");

$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Pl ot Type(' bars');

$pl ot - >Set XTi ckPos(' none');

$pl ot - >Set Pl ot AreaWor | d( NULL, O, NULL, 30);

$pl ot - >Set Legend( $I egend) ;

$pl ot - >Dr awG aph() ;

if ($do_htm ) generate_htm ();
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5.47. Example - Pie Chart Start Angle and
Direction

This example shows the use of SetPieStartAngle and SetPieDirection to set the starting angle for the first segment in
a pie chart, and the direction of the segments (clockwise or counter-clockwise). Note that the ability to change the
starting angle and segment direction was added to PHPIot-6.0.0.

In each of the 8 plots, the pie segments are numbered from 0, with segment O being the first entry in the data array.
The upper-left plot represents the default, and the only available option before PHPIot-6.0.0, with counter-clockwise
pie segments starting at O degrees.

Example5.47. Pie Chart Start Angle and Direction

Pie Chart — ¥ary Start Angle and Direction
(CW = Clockwise, CCW = Counter—clockwise)

w P

Start @0d CCW Start @90d CCW  Start @180d CCW  Start @270d CCW

*Co'd

Start @0d CW Start @90d CW Start @180d CW Start @270d CW

<?php

# PHPl ot Exanple: Pie chart with varying start angle and direction
# Note: This requires PHPlot-6.0.0 or higher.

requi re_once ' phplot. php';

$pi e_slices
$base_angl e

6;
0;

216



PHPlot Examples

# This callback is used to | abel each plot with a title.
# The x_title font is set bel ow and used here.
function draw plot _title($ing, $args)

list($plot, $x, Py, S$title) = S$args;

$text _col or = imagecol orresol ve($ing, 0, 0, 0);

$pl ot - >DrawText (' x_title' , 0, $x, Py, $text_color, $title, 'center', "top');
}

# Produce one plot tile
function draw pl ot ($pl ot, $start_angle, $direction, $xbase, $ybase)
{
$pl ot - >Set Pi eSt art Angl e($start _angl e) ;
$pl ot - >Set Pi eDi recti on($direction);
$pl ot - >Set Pl ot Ar eaPi xel s( $xbase, $ybase, $xbase + 200, $ybase + 200);
$title = "Start @$start _angl e}d $directi on”
$pl ot - >Set Cal | back('draw_all', 'draw plot_title',
array($plot, $xbase + 100, $ybase + 200, $title));
$pl ot - >Dr awG aph() ;
}

# Make a data array with equal -size slices
$data = array_fill (0, $pie_slices, array('', 1));

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Dat aType('t ext-dat a-single');

$pl ot - >Set Pl ot Type(' pie');

$pl ot - >Set Shadi ng(0) ;

$pl ot - >Set | mageBor der Type(' plain');

$pl ot - >Set Pri nt | mage( Fal se) ;

$plot->SetTitle("Pie Chart - Vary Start Angle and Direction\n"
"(CW = C ockwi se, CCW = Counter-cl ockw se)");

# Configure pie |abels: Show sector index, inside the pie, in a |large font.
$pl ot - >Set Pi eLabel Type(' i ndex');

$pl ot - >Set Label Scal ePosi ti on(0. 25);

# Use the default TrueType font at 36 points.

$pl ot - >Set Font TTF(' generic', '', 36);

# This font is used by the callback to | abel each plot:
# Use the default TrueType font at 16 points.
$pl ot ->Set Font TTF(' x_title', "', 16); // Use the default TTF font at 16 pts

# Draw the plot tiles:

draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e

0, 'CCw, 0, 50);
90, 'CCwW, 200, 50);
180, 'CCwW, 400, 50);
270, 'CCW, 600, 50);

draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e
draw_pl ot ($pl ot, $base_angl e

0, 'CW, 0, 300);
90, 'CwW, 200, 300);
180, 'CwW, 400, 300);
270, 'CW, 600, 300);

# Done:
$pl ot - >Pri nt | mage() ;
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5.48. Example - Horizontal Linepoints Plot with
Data Value Labels and Lines

Thisisahorizontal 'linepoints plot. In ahorizontal plot, the Y (vertical) axisis for the independent values, and the X
axis (horizontal) is for the dependent values, so PHPIot is graphing X = F(Y).

Thisplot has:

» Y axis data labels, which show the values from the label positions in the data array aong the Y axis (see
SetY Datal_abel Pos, not used in the example below because the default is to plot labels along the Y axis if they
are not empty)

» X datavalue labels, which show the X value just above each data point (see SetX Datal abel Pos)

e Y data label lines, which connect the data points horizontaly to the Y axis data labels (see
SetDrawY Datalabel L ines)

Note: Horizontal linepoints plots were added in PHP ot-6.0.0.
Example 5.48. Horizontal Linepoints Plot with Data Value Labelsand Data Lines

Wind Speed at Altitude

)
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<?php
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# PHPl ot Exanple - Horizont al

requi re_once ' phplot. php';

$data = array(

linepoints plot with Y Data Label Lines

array(" SEA\ nLEVEL", 0, ''"),

array('100m ,
array('200n,
array('300m ,
array('400m ,
array('500m ,
array(' 600m ,
array(' 700m ,
array('800m ,
array('900m ,

)

$pl ot = new PHPI ot (800, 600);

1,

©CoOo~NOU~WN

10),
22),
30),
46) ,
53),
65),
70),
50),
35),

$pl ot - >Set | nageBor der Type(' plain'); //
$plot->SetTitle(' Wnd Speed at Altitude');
$pl ot - >Set Dat aType( ' dat a- dat a- yx' ) ;
$pl ot - >Set Dat aVal ues( $dat a) ;
$pl ot - >Set Pl ot Type(' | i nepoi nts');

$pl ot - >Set Pl ot AreaWor 1 d( 0, O,

100, 10);

$pl ot - >Set Dr awYDat aLabel Li nes( True) ;
$pl ot - >Set XTitl e(' Wnd Speed');

$plot->Set YTitle(' Altitude');

$pl ot - >Set YTi ckLabel Pos(' none');
$pl ot - >Set YTi ckPos(' none');
$pl ot - >Set XDat aLabel Pos(' plotin');
$pl ot - >Set Dr awXG i d( Fal se) ;
$pl ot - >Set Dr awYGri d( Fal se) ;

$pl ot - >Dr awG aph() ;

| nproves presentation in the nanual
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5.49. Example - Horizontal Error Plot

Thisisahorizontal error plot, showing a series of measurements as a'points plot, with error bars. In ahorizonta plot,
theY (vertical) axisisfor the independent values, and the X axis (horizontal) is for the dependent values.

Note: Horizontal error plots were added in PHPIot-6.1.0.

Example 5.49. Horizontal Error Plot

Experiment Results
Sargle 9

Sarples &
Sarple 7
Sarple B
Sarple 5
Sarple ¢
Sarple 3
Sargle 2

Sargle 1

T T T T T T T T T T T T T T T T T T
a0 82 a4 a6 88 a0 92 a4 6 28 100 102 104 106 108 110 112 114 116 118
Helting Temperature {degrees C)}

<?php
# PHPl ot Exanple - Horizontal Error Pl ot
requi re_once ' phplot. php';

# The experinmental results as a series of tenperature neasurenents:
$results = array(98, 102, 100, 103, 101, 105, 110, 108, 109);

# The accuracy of our neasuring equipnent is +/- 5%

$error_factor = 0.05

# Convert the experinental results to a PHPl ot data array for error plots.
function reduce_data($results, $error_factor)
{
# Use the average of neasurenents to approxi nate the error anount:
$err = $error_factor * array_sum($results) / count($results);
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# Build the 'data-data-yx-error' data array:
$data = array();
$i = 1;
foreach ($results as $val ue) {
$data[] = array("Sanple $i", S$i++, S$value, Serr, Serr);
}

return $dat a;

}

$pl ot = new PHPI ot (800, 600);

$plot->SetTitle(' Experiment Results');

$pl ot ->Set XTitl e(' Mel ting Tenperature (degrees Q) ');

$pl ot - >Set Dat aVal ues(reduce_dat a($results, S$error_factor));

$pl ot - >Set Dat aType( ' dat a- dat a-yx-error');

$pl ot - >Set Pl ot Type(' poi nts');

$pl ot - >Set YTi ckPos(' none');

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the manual
$pl ot - >Set Pl ot Ar eaWor | d( 80) ;

$pl ot - >Dr awG aph() ;
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5.50. Example - Box Plot with Data Reduction

Thisis abox plot (plot type boxes), without outliers. This example aso shows how a PHP function might be used to
create a PHPIot data array from experimental results. Theinput datais a series of lists of test results, and the output is
aPHPIot data array for abox plot, withrowsintheform (I abel , Ymin, YQL, Ymid, YQ@3, Ymax).

Note: Box plots were added in PHPIot-6.1.0.

Example 5.50. Box Plot with Data Reduction

Box Plot (without outliers)
14—

11+

in

. 1
[
5
4 -
5 -
a2
i
o i I I i I i I i
Haterial Al Haterial A2 Haterial E1 Haterial C1 Haterial C2 Haterial C3 Haterial D1 Haterial E1
6 Sameles) €9 Carplas? (S Samples) 11 Sarelas? 8 Camples? i Sarelas? 12 Sarelas? (7 Sareles?
<?php
# PHPl ot Exanple - Box Plot (without outliers)
requi re_once ' phplot. php';
# The experinmental results:
$results = array(
"Material Al' => array(11.1, 8.4, 11.9, 13, 10.2, 9.2),
‘Material A2' => array(10.6, 9.8, 9.1, 12, 8.5, 7.1, 8.2, 7.8, 11.8),
‘Material Bl1' => array(9.9, 11.2, 10.9, 12.9, 8.5),
‘Material C1' => array(10.1, 11.8, 11.6, 8.5, 9.6, 12, 12, 8.9, 12.7, 10.3, 11.1),

‘Material C2' => array(10.9, 11.9, 7.3, 11.7, 12.6, 9.2, 10, 7, 7.1),

‘Material C3' => array(11.9, 9.1, 10.5, 10.7, 10, 7.3, 10.1, 11.7, 10.4, 9),
‘Material D1' => array(12, 8, 9.8, 11.4, 10.5, 12.5, 7.1, 8.6, 7.6, 7.4, 8.2, 7.1),
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‘Material E1' => array(10.6, 8.2, 8.2, 7.9, 12, 7, 9.3),
ik

# Return the k-th percentile value of a sorted array, where 0 <= $k <=1

# If there is no single value, return the average of the two adjacent ones.
# Caution: Don't copy this code. It may not be valid, but suits the exanple.
function kpercentil e($row, $k)

{

$n = count ($row);

$p = Sk * ($n - 1);

if ($p == (int)($p)) return $row $p];

return ($row (int)$p] + $rowf (int)($p+l)]) / 2;
}

# Convert the experinmental results to a PHPl ot data array.
functi on reduce_dat a( $resul ts)

{
$data = array();
foreach ($results as $l abel => $row) {
$n_sanpl es = count ($row);
sort ($row);
$data[] = array("$l abel \ n($n_sanpl es Sanpl es) ",
$rowf 0] , /1 M ni mum
kpercentile($row, 0.25), // QL = 25%
kpercentil e($row, 0.50), // Median
kpercentile($row, 0.75), [/ @ = 75%
$row $n_sanpl es-1]); /1 Maxi mum
}
return $data;
}

$pl ot = new PHPI ot (800, 600);

$plot->SetTitle(' Box Plot (wthout outliers)');

$pl ot - >Set Dat aType('text-data');

$pl ot - >Set Dat aVal ues(reduce_dat a($results));

$pl ot - >Set Pl ot Type(' boxes');

# These 2 lines nmake tick marks line up with text-data data points:

$pl ot - >Set XTi ckl ncrenent (1) ;

$pl ot - >Set XTi ckAnchor (0. 5) ;

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the nmanual
$pl ot - >Dr awG aph() ;
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5.51. Example - Box Plot with Outliers and
Styles

This is a box plot (plot type boxes). Unlike the previous example (Section 5.50, “Example - Box Plot with Data
Reduction”) thedataarray isaready processed, and includesthe 5 valuesthat make up each row for abox plot (Y n,
YQL, Ymid, Y3, Ynax)andsomeadditional outlier points. Thisexample also showshow colorsand line styles
can be applied to abox plot.

Note: Box plots were added in PHPIot-6.1.0.
Example 5.51. Box Plot with Outliersand Styles

Box Plot with outliers and styles
58 T

a6
a4 #*
sz 4 # #

a0 4 - —
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2 | . — - — —
2 4 — : e
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16 -+

14 4 L -

<?php
# PHPl ot Exanple - Box Plot with outliers and line styles
requi re_once ' phpl ot. php';

# Data array: each rowis (label, X, Ymn, YQL, Ynmid, Y@, Ynmax, [Youtlier...])
$data = array(

array('', 1, 10, 15, 20, 25, 30),

array('', 2, 12, 14, 18, 20, 24, 6, 8, 28),

array('', 3, 5, 11, 19, 28, 35),

array('', 4, 14, 17, 21, 26, 28, 9, 12, 35, 32),

224



PHPlot Examples

array('', 5, 12, 15, 22, 27, 30),
array('', 6, 15, 18, 20, 22, 26, 12),
array('', 7, 10, 15, 21, 26, 28, 32),
array('', 8, 11, 15, 20, 24, 27, 6, 8),
array('', 9, 10, 15, 19, 22, 26, 4, 34),

)

$pl ot = new PHPI ot (800, 600);

$plot->SetTitle('Box Plot with outliers and styles');

$pl ot - >Set Dat aType(' data-data');

$pl ot - >Set Dat aVal ues( $dat a) ;

$pl ot - >Set Pl ot Type(' boxes');

$pl ot - >Set | mageBor der Type(' plain'); // |nproves presentation in the nmanual

# Use dashed |lines for the upper and | ower whiskers:

$pl ot - >Set Li neSt yl es(' dashed' ) ;

# Make the box and belt use a thicker |ine:

$pl ot - >Set Li neW dt hs(array(3, 3, 1));

# Make the outliers red, and everything el se bl ue:

$pl ot - >Set Dat aCol ors(array(' blue', "blue', '"red', 'blue'));
# Draw the outliers using a "star":

$pl ot - >Set Poi nt Shapes('star');

$pl ot - >Dr awG aph() ;
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Chapter 6. PHPlot Functions By
Category

This chapter presents a grouping of the PHPIot functions by category. Descriptions of the functions
can be found in PHPlot Function Reference.

6.1. Core

The functions in this section form the core of PHPIot. Y ou cannot produce plots without using some of these. If you
want to produce plots with little or no customization, you need use no other functions. These functions are used to
create a PHPlot object, select the type of plot you want, provide the data to be plotted, and output the plot. For more
information, see Section 3.2, “Programming Overview”.

* PHPlot

» PHPIot_truecolor

» DrawGraph

» Encodelmage

» EndStream

* Printimage

* PrintlmageFrame
» SetDatalype

e SetDataValues

» SetPlotType

o StartStream

6.2. Input/Output Control

The functionsin this section control the overall input and output of the plot. Use the functionsin this section to select
the graphics file format, direct the output, control browser caching, and control error handling.

» DrawMessage

» SetBrowserCache
* SetFailurelmage
o SetFileFormat

e Setlsinline

» SetOutputFile
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e SetPrintimage

6.3. Colors and Line Styles

Thefunctionsin this section are used to control the colors and line styles of PHPIot el ements. More information about
using colorsin PHPIot can be found in Section 3.5, “Colors’ and Section 4.3, “Truecolor Images”.

» SetBackgroundColor

» SetDataBorderColors

» SetDataColors

» SetDatal abel Color

» SetDataValuel abel Color

o SetDefaultDashedStyle

» SetErrorBarColors

* SetGridColor

» SetimageBorderColor

» SetimageBorderWidth

» Setl egendBgColor

» Setl egendTextColor

» SetLightGridColor

» SetLineStyles
* SetLineWidths

» SetPieBorderColor

o SetPiel abelColor

» SetPlotBgColor

o SetRGBArray
» SetTextColor

» SetTickColor

» SetTickLabelColor

» SetTitleColor

» SetTransparentColor

» SetXTitleColor

» SetYTitleColor
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6.4. Additional Style Controls

Thefunctionsin this section control additional style attributes of the plot, including background images, borders, point
style and size for point plots, and shading for 3D affects.

» SetBglmage

» SetDrawBrokenLines

» SetDrawDataBorders

» SetDrawPieBorders

» SetDrawPlotAreaBackground

» SetimageBorderType

» SetPieDirection

» SetPieStartAngle
» SetPlotAreaBglmage

» SetPlotBorderType

* SetPointShapes
» SetPointSizes

* SetShading

6.5. Error Bar Controls

The functionsin this section control the appearance of error bars, used in plots with datatypesdat a- dat a- er r or
and dat a- dat a- yx-error.

See also SetErrorBarColors, which sets the color used for error bars.

» SetErrorBarLineWidth

» SetErrorBarShape

» SetErrorBarSize

6.6. Text Fonts

Thefunctionsin this section control thetext fonts used by PHPIot. For moreinformation, see Section 3.8, “ Text Fonts’.

» SetDefaultTTFont

» SetFont
e SetFontGD

o SetFontTTF
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» SetlineSpacing
* SetTTFPath

* SetUseTTF

6.7. Titles

The functions in this section set the title strings. the overall plot title, and optional titles for the X and Y axes. For
more information, see Section 3.7.1, “Titles’. See also SetTitleColor, SetXTitleColor, and SetY TitleColor to set the
title colors, and SetFont to set the title fonts.

o SetTitle
» SetXTitle

o SetYTitle

6.8. Legend

The functions in this section control the legend. For more information, see Section 3.7.2, “Legend”. See also
Setl egendTextColor to set the legend text color, Setl egendBgColor to set the legend background color, SetGridColor
to set the legend border color, and SetFont to set the legend text font.

» Getl egendSize

» Setl egend

» Setl egendColorboxBorders

o Setl egendPixels
» Setl egendPosition

» Setl egendReverse

e Setl egendStyle
» Setl egendUseShapes

» Setl egendWorld

6.9. Axis Controls

Thefunctionsin this section control aspects of the X and Y axes. Y ou can control the axis position and optionally use
logarithmic scaling. Y ou can also prevent drawing the axis lines.

e SetDrawXAXis
e SetDrawYAXxis
» SetXAxisPosition

e SetXScaeType
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» SetY AxisPosition

o SetYScaeType

6.10. Grid Controls

The functions in this section control the optiona grid lines. For more information, see Section 3.7.3, “Grid Lines’.
See also SetLightGridColor to set the grid color.

» SetDrawDashedGrid

* SetDrawXGrid

e SetDrawY Grid

6.11. Labels

The functions in this section control the formatting and display of labels. This includes data labels (axis data labels
which come from your data array, and data value labels), tick labels (automatically generated by PHPIot), and the data
labels used on pie charts to identify the pie segments. For more information, see Section 3.6, “Labels’.

» SetDrawXDatal abelLines

» SetDrawY Datal abelLines

» Setl abelScalePosition

* SetNumberFormat

» SetPiel abel Type
» SetPrecisionX
» SetPrecisionY

» SetXDatalabelAngle

» SetXDatal abelPos

+ SetXDatal abel Type

» SetXLabelAngle

o SetXLabelType
» SetXTickL abelPos

o SetXTimeFormat

» SetYDatal abelAngle

* SetYDatal abelPos

* SetYDatal abel Type

e SetYLabelAngle
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* SetYLabelType
+ SetYTickLabelPos

» SetYTimeFormat

6.12. Ticks

The functions in this section control the X axisand Y axistick marks. For more information, see Section 3.7.4, “Tick
Marks”.

e SetNumXTicks
e SetNumYTicks

» SetSkipBottomTick

* SetSkipLeftTick
* SetSkipRightTick
* SetSkipTopTick
» SetXTickAnchor

» SetXTickCrossing

o SetXTicklncrement

» SetXTickLength
» SetXTickPos

e SetYTickAnchor

* SetYTickCrossing

e SetYTicklncrement

» SetYTickLength
* SetYTickPos

e TuneXAutoTicks

e TuneYAutoTicks

6.13. Scaling and Translation

The functions in this section control the overall data scaling and positioning of the plot on the image, or trandate
coordinates.

» GetDeviceXY

» SetMarginsPixels
* SetPieAutoSize
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» SetPlotAreaPixels

» SetPlotAreaWorld

* TuneXAutoRange

e TuneYAutoRange

6.14. Callbacks

The functions in this section are used to implement callbacks. This is an advanced feature described in more detail
in Section 4.4, “ Callbacks’.

o GetCallback
* RemoveCallback

* SetCallback
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PHPIlot Function Reference

This part of the PHPlot Reference Manual contains the reference information for the PHPlot
functions. Note that all the functions (except the class constructor) are implemented as methods of
the class PHPlot, and are therefore called through an object which is an instance of the class. In this
text, $pl ot isused to represent an instance of the PHPlot class.
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DrawGraph

DrawGraph — Draw the current graph onto the image
Synopsis
$pl ot - >Dr awG aph()

Description

Dr awGr aph actualy draws the current graph onto the image. That is, until DrawGraph is used, nothing happens
except the recording of settings and data. DrawGraph also outputs the image with Printlmage, unless SetPrintlmage
was used.

Parameters

None

Notes

After using Dr awGr aph and automatic or subsegquent output of the image, the PHPIot object should not be reused.
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DrawMessage

DrawMessage — Draw atext message on the image, discarding the plot
Synopsis

$pl ot - >Dr amVessage( $t ext, [$options])

Description

Dr amVessage draws a text message on the image, effectively replacing the plot with a message. It can be used
instead of DrawGraph to handle an application-level error condition, for example.

Parameters

$t ext
The text message to display. This can include newlines, which will result in line breaks.

$opt i ons
Optional associative array of settings to control the appearance of the message image. If missing or empty, the
defaults result in small black text on awhite background, with word wrapping. If provided, the options array may
contain the following keys and values:

Option name (array key) Default value Description

draw_background False If true, draw the image background

draw_border False If true, draw the image border

force print True If true, ignore SetPrintimage(False) and
always output

reset_font True If true, reset fonts to standard sizes and type

text_color " If not empty, color to use for the text

text_wrap True If true, word-wrap the text

wrap_width 75 Width in characters for word-wrapping the
text

Notes

The default option values are chosen to be appropriate for error messages, and are designed to be ‘fail-safe’. (For
example, resetting fonts to use the built-in GD fonts ensures that there will be no error with TrueType font fileswhile

displaying an error message.)

If the draw_background option is Fal se or defaulted, the image will have a white background. If
draw_background is True, then the image will have a background as specified by prior calls to
SetBackgroundColor or SetBglmage. If neither of those has been called before Dr awiVes sage, then the background
will be white regardless of the dr aw_backgr ound option value. Note that if an input file was given to the PHPlot
constructor to set a background, that will not be used with a message image, regardless of the options.

If the dr aw_bor der option is Fal se or defaulted, no border will be drawn. If dr aw_bor der is Tr ue, then
the the image will have a border as specified by prior calls to SetimageBorderType, SetlmageBorderWidth, and
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SetimageBorderColor. Notethat if Set | nrageBor der Ty pe wasnot used to enable aborder before Dr awivessage,
then there will be no border, regardless of the dr aw_bor der option value.

The message text will be drawn using the PHPlot gener i ¢ font settings. But if ther eset _f ont optionis Tr ue
or defaulted, all fonts will be reset to defaults first, resulting in the use of GD font #2 (a small monospaced font).
If reset _font isFal se, the generi c font settings will be used without reset. Use SetFont, SetFontGD, or
SetFontTTF in this case to select the font. For example, to use a TrueType font for your message, call $pl ot -
>Set Font TTF(' generic', $font_nanme, $font_size), then set thereset font optionto Fal se
when calling Dr amvessage() .

If thet ext _col or optionisempty or defaulted, the text will be black. To use adifferent color for the message text,
sett ext _col or toany valid PHPIot color specification, such asacolor name or "#rrggbb” form (see Section 3.5.1
“Color Parameter Forms”).

If thef or ce_print optionisTr ue or defaulted, the message image will be output after creating it - ignoring any
setting made with SetPrintimage. If f orce_pri nt isFal se, and Set Pri nt | nage( Fal se) was previousy
called, the message image will created but not output. This would be appropriate when using Printlmage or
Encodel mage to output the image. Note that if Set Pri nt | nrage( Fal se) was not called, the image will be output
regardless of thef or ce_pri nt option value.

The text may contain newlines, which will produce separate lines of text in the message image. The text will be word-
wrapped (unless thet ext _wr ap option is set to Fal se). Each line of text will be left aligned, and the bounding
box of the text will be centered in the image. PHPIot makes no attempt to make sure the text will fit, but the upper
left corner will ways be visible.

After using Dr awMes sage and automatic or subsequent output of theimage, the PHPI ot object should not be reused.

See Section 5.42, “Example - DrawMessage” for an example of this function.

History

This function was added in PHPIot-5.7.0.
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Encodelmage

Encodel mage — Returns the plot image data
Synopsis

$pl ot - >Encodel mage([ $encodi ng] )

Description

Encodel mage returnsthe plot image asastring, using one of three encodings. Thisfunction can be used when special
processing of the plot image datais necessary, rather than the default behavior of sending theimage viastandard output
(usually to a browser), or writing it to afile. In particular, Encodel nage can be used to embed a PHPIot image
inside an HTML file without requiring a separate script.

Parameters
$encodi ng
Optional string indicating the encoding to use for the return value. If supplied, it must be one of the following
values:
Encoding Description
raw No encoding - the raw data representing the image is returned.
base64 Encodes the image data using base64 (RFC2045).
dataurl Encodes the image datafor a'data’’ URL scheme. Thisis the default. See notes below.

Return Value

Returns the image data, using the indicated encoding.

Notes

The default value for $encodi ng isdat aur| .

r aw encoding returns the image data. If the image file format was set to the default PNG, the return result would be
avaid PNG fileif it was written to afile.

base64 encoding starts with the same data as r aw, and encodes it as ASCII characters using the PHP function
base64_encode and returnstheresult. Notethat the result isnot broken into lines, asrequired by some applications.
Use the PHP function chunk_spl i t if thisis needed.

dat aur | encoding returns the image data suitable for use as the value of the 'src' attribute in an HTML 'img' tag
using the data URL scheme. This embeds the image into the HTML, and so it does not require an external imagefile.
The data URL scheme is defined by RFC 2397 [http://www.fags.org/rfcs/rfc2397.html].

Warning

RFC 2397 makes it clear that the scheme is intended for embedding small images, and that there may be
length limitations on the encoded data. However, there are other applications (for example LibreOffice) that
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use the data URL scheme for large images. While it has been found to work with large images in the major
web browsers, testing in your own environment is recommended.

When using Encodel nage to get the plot image, rather than letting PHPlot output the image to standard output or
afile, you must call SetPrintimage( Fal se) to prevent DrawGraph from sending the image data to standard output.
Y ou should also call SetFailurelmage( Fal se) to prevent PHPlot from producing an unexpected image on standard
output in case of afatal error.

An example of using thedat aur | encodingis:

$pl ot = new PHPI ot (800, 600);

$pl ot - >Set Pri nt Il mage(Fal se); // Do not output the inage
/1 Plot settings, data, etc.

$pl ot - >DrawG aph(); // Make the plot but do not output it

echo "<inmg src=\"" . $plot->Encodel mage() . "\">\n";

A more complete example can be found in Section 5.39, “ Example - Embedding Image with Encodel mage”.

History

This function was added in PHPIot-5.5.0.
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EndStream
EndStream — End a Motion-JPEG (or other type) plot stream
Synopsis

$pl ot - >EndSt r ean()

Description

EndStream is used to end a plot stream, started with StartStream and containing frames produced by
PrintlmageFrame. This function simply outputs the ending MIME boundary for the stream.

Parameters

None

Notes

The three functions StartStream, PrintlmageFrame, and EndSt r eamare used together to produce streaming plots.
Scripts producing streaming plots must use aweb server. The PHP CL1 will not work, because streaming plots require
HTTP headers.

For more on streaming plots, see Section 4.9, “ Streaming Plots’.

Example

See PrintlmageFrame for apartial example, and Section 4.9.3, “ Streaming Plots - Example” for the complete example.

History

This function was added in PHPIot-5.8.0. Prior rel eases are not able to produce streaming plots.
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GetCallback

GetCallback — Returns the current callback function registered for the given reason
Synopsis

$pl ot - >Get Cal | back( $r eason)

Description

Get Cal | back returns the current callback function registered for the given reason. That is, it returns the function
argument val ue used when a callback function was registered with SetCallback.

Parameters

$reason
A PHPlot-defined name for the callback. See Section 4.4.3, “ Available Callbacks’.

Return Value

Returns the function name as a string, or a 2-element array for object instance and method calls. Returns Falseif there
is no callback registered for this reason, or if the given reason is not valid.

Notes

Since no valid function name (or array of object instance and method) evaluates to false when directly tested, it is not
necessary to check using the identical-to (===) operator.

Refer to Section 4.4, “ Callbacks’ for more information on callbacks.

History

This function and the callbacks implementation were added in PHPlot-5.0.4 as an experimental feature. Callbacks
were first documented in this manual as of PHPlot-5.0.5 and are no longer considered experimental.
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GetDeviceXY

GetDeviceXY — Trandate world coordinates into device coordinates
Synopsis
list($x, $y) = $pl ot - >Get Devi ceXY($x_world, $y world)

Description

Get Devi ceXY trandates values in world coordinates into values in device coordinates. Thisis useful if you want to
annotate a plot with text or graphics positioned relative to specific data values. Given the coordinates of apoint in the
coordinate space of your data values, this function returns the pixel coordinates of that point in the image.

Parameters

$x_world
The X coordinate to translate from world coordinates.

$y_world
TheY coordinate to transate from world coordinates.

Return Value

Returns an array of two values ($x, $y) in device coordinates which correspond to the world coordinate parameters.

Notes

This function only works after scaling factors have been established, which happens in DrawGraph. So it can only
be used in two cases:

» From adrawing callback (see Section 4.4, “Callbacks”) - that is, a callback whose name starts with 'draw’.

* If SetPrintimage(False) is used to disable automatic output of the image file, then Get Devi ceXY() can be used
after DrawGraph returns.

Get Devi ceXY() will fail with an error message if it is called before scaling is set up.

If the world coordinates represent a point that is not visible on the plot, the returned device coordinates will be outside
the plot area, or even outside the image area.

To see how this can be used in callbacks, see Section 4.4.5, “Using Callbacks to Annotate Plots’.

Because there are no valid world coordinates for pie charts, Get Devi ceXY() does not work with pie charts.

History

Starting with PHPIot-5.6.0, this function will fail with pie charts, because they do not have valid world coordinates.
Through PHPIot-5.5.0, this function returned somewhat meaningless values when used with pie charts.

This function was added in PHPIot-5.1.0.
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GetLegendSize
GetlL egendSize — Return the amount of space required for the legend box
Synopsis

l'i st($w dth, $height) = $pl ot - >Get LegendSi ze()

Description

Get LegendSi ze returns the size (in pixels) required for the legend box. This might be used to adjust the plot
margins based on the legend size, for example. After calling Get LegendSi ze, you can use SetPlotAreaWorld or
SetMarginsPixels to leave room for the legend.

Parameters

None

Return Value

Returns an array of two values ($width, $height). These are the width and height required for the box containing the
legend. Returns FAL SE if no legend has been defined.

Notes

This function will return valid numbers after the legend has been set up (including using SetlL egend to set all the text
lines, and optional calls to set the font, linespacing, and style). The results from this function do not depend on data
values, plot type, or other plot elements.

History

Starting with PHPIot-6.0.0, the function returns FAL SE if no legend has been defined yet. (In previous versions, the
result was undefined if there was no legend defined.)

This function was added in PHPIot-5.4.0.

242



PHPIot

PHPIlot

PHPlot — Construct a new PHPIot Class Object
Synopsis

$pl ot = new PHPl ot ([ $wi dth], [$height], [$output_file], [$input_file])

Description

Thisisthe class constructor for PHPIot. It createsanew plot object and initializes all internal settingsto default values.

Parameters

$wi dt h
Optional width of the plot image, in pixels. Default is 600.

$hei ght
Optional height of the plot image, in pixels. Default is 400.

$out put_file
Optiona name of afile where the image output will be written. This is the same as using SetOutputFile. Default
is no output file, meaning the image is written to standard output (that is, sent back to the browser).

$input_file
Optional name of afile to use as a starting image. This becomes the background for the plot. If an input_fileis
given, any width and height given to the constructor are ignored, and the size of theimage in the named input_file

are the plot image size. Default is no input file, meaning a blank image will be created at the given or default
width and height.

Return Value

Returns an object, an instance of the PHPlot class.

Notes

The output_file will be ignored unless Setlslnling(True) is called.

If no input_fileis supplied, the PHPIot constructor creates a palette plot image, and the PHPIot_truecolor constructor
createsatruecolor plotimage. If aninput_fileis supplied, the two constructors are equivalent, and the type of theinput
file (truecolor or palette) determines the type of the plot image.

History
Earlier versions of this manual said that the created object should always be returned as areference, like this:
$pl ot =& new PHPlot(...); // Do not use this

This was because PHPIot included a function to deallocate memory used by the object at script shutdown, but that
would only work if areference assignment was used. This quasi-destructor was removed at PHPIot-5.0.4 because it
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interfered with memory deallocation until the script ended. So the reference assignment should not be used. In addition,
reference assignment of a newly created object instance is deprecated starting with PHP5.
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PHPIlot_truecolor

PHPIot_truecolor — Construct a new PHPlot Truecolor Class Object
Synopsis

$pl ot = new PHPI ot _truecol or ([ $wi dth], [$height], [$output_file], [$input_file])

Description

Thisis the constructor for the PHPIot_truecolor class, which is an extended class that inherits from the PHPIot class.
Likethe PHPl ot class, it creates anew plot object and initializes al internal settingsto default values, but the resulting
image will be atruecolor image, rather than a pal ette image. (See the notes below regarding an exception to thisrule.)

Parameters

$wi dt h
Optional width of the plot image, in pixels. Default is 600.

$hei ght
Optional height of the plot image, in pixels. Default is 400.

$out put _file
Optiona name of afile where the image output will be written. This is the same as using SetOutputFile. Default
is no output file, meaning the image is written to standard output (that is, sent back to the browser).

$input _file
Optiona name of afile to use as a starting image. This becomes the background for the plot. If an input_fileis
given, any width and height given to the constructor are ignored, and the size of the image in the named input_file
are the plot image size. Default is no input file, meaning a blank image will be created at the given or default
width and height.

Return Value

Returns an object, an instance of the PHPlot_truecolor class, which inherits al the functions (methods) of the PHPlot
class.

Notes

Refer to PHPIot for the base class constructor. Refer to Section 4.3, “Truecolor Images’ for more information on
truecolor images.

The output_file will be ignored unless Setlsnling(True) is called.

If noinput_fileissupplied, the PHPlot_truecolor constructor creates atruecolor plot image, and the PHPI ot constructor
creates a palette plot image. If an input_file is supplied, the two constructors are equivalent, and the type of the input
file (truecolor or palette) determines the type of the plot image.

The type of the plot image (truecolor or palette) might not be the same as the type of output file or stream which
is generated by PHPIot. For example, a truecolor image is converted to palette if the output format (as set with
SetFileFormat) is GIF, which supports only palette images. A palette image is converted to truecolor if the output
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format is JPEG, which supports only truecolor images. More information can be found in Section 4.3.5, “Image
Formats and File Formats, Palette and Truecolor”.

History

The PHPIot_truecolor class and its constructor were added in PHPIot-5.1.1. For that release only, there was a greater
dependency between which constructor was used and which features were available, but this was removed in the next
release.
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Printimage
Printlmage — Output the generated graph image and clean up the internal storage space.
Synopsis

$pl ot - >Pri nt | mage()

Description

Pri nt | mage outputs the generated graph image and cleans up the internal storage space used. Output goes to the
browser by default, or to the output file set by SetOutputFile.

Using Printimage is not normally needed, since DrawGraph calls Printimage unless it was told not to using
SetPrintlmage.

Parameters

None
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PrintimageFrame

PrintlmageFrame — Output the generated plot as one framein aplot stream
Synopsis

$pl ot - >Pri nt | mageFr ane()

Description

Print | mageFr ane is used to output (that is, send to the browser) a single plot in a plot stream. This function is
similar to Printimage, except that the image is preceded by MIME headers that indicate it is part of a stream. Also,
after producing the plot, Pri nt | mageFr ame() changesthe PHPlot object so that a new plot can be drawn using
the same object.

Parameters

None

Notes

Thethree functions StartStream, Pr i nt | mageFr ame, and EndStream are used together to produce streaming plots.
Scripts producing streaming plots must use aweb server. The PHP CLI will not work, because streaming plotsrequire
HTTP headers.

Print | mageFr ane resets interna flags in the PHPIot object that will result in the next plot starting with a blank
background, just like theinitial plot in the series. It does not change any of the plot settings.

For more on streaming plots, see Section 4.9, “ Streaming Plots’.

Example

This is a partial example showing how the 3 functions are used to produce streaming plots. See Section 4.9.3
“Streaming Plots - Example” for the complete example.

$pl ot = new PHPI ot (640, 480);

$pl ot - >Set Pri nt | mage( Fal se) ;
$pl ot ->Start St rean() ;
$timestanp = microtime( TRUE);
for ($frame = 0; $franme < $n_franes; $frane++) {
array_shift ($data);
$data[] = next_row();
$pl ot - >Set Dat aVal ues( $dat a) ;
$pl ot - >Dr awG aph() ;
$pl ot - >Pri nt | mageFr ane() ;
tine_sleep_until ($tinestanp += $frane_tine);
}
$pl ot - >EndSt r ean() ;

History

This function was added in PHPIot-5.8.0. Prior releases are not able to produce streaming plots.
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RemoveCallback

RemoveCallback — Unregisters any callback registered for the given reason
Synopsis
$pl ot - >RenoveCal | back( $r eason)

Description

RenoveCal | back unregisters any callback registered for the given reason. It undoes the effect of SetCallback.

Parameters

$reason
A PHPlot-defined name for the callback. See Section 4.4.3, “ Available Callbacks’.

Return Value

Returns True if the given reason is valid (whether or not there was actually a callback registered for it). Returns False
if reason is not avalid callback reason.

Notes

Refer to Section 4.4, “ Callbacks’ for more information on callbacks.

History

This function and the callbacks implementation were added in PHPIot-5.0.4 as an experimental feature. Callbacks
were first documented in this manual as of PHPIot-5.0.5 and are no longer considered experimental .
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SetBackgroundColor

SetBackgroundColor — Sets the overall background color.
Synopsis
$pl ot - >Set Backgr oundCol or ($col or)

Description

Set Backgr oundCol or setsthe overall background color. Thisisthe color of the background of the whole image.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

The default background color is white. Background image overrides background color; background color is ignored
if abackground image was set with SetBglmage.

The background color shows through in the plot area too, unless the plot area background is changed with
SetPlotBgColor or SetPlotAreaBglmage.

The background color is used as the legend background, unless Setl egendBgColor is used to change it.

250



SetBglmage

SetBglmage

SetBglmage — Set a graphic file to be used in the graph background
Synopsis

$pl ot - >Set Bgl mage( $i nput _file, [$node])

Description

Set Bgl mage sets an image file to be used as the graph background. The image can be scaled or tiled to fit.

Parameters

$input _file
Path to thefile to be used. The file can be any type allowed by GD, which usually includes JPEG, GIF, and PNG.

$node
Optional display mode for the background image: one of the strings 'centeredtil€’, 'tile, or 'scale’. The default is
‘centeredtile'.

Notes

If a background image has been set, background color (set with SetBackgroundColor) isignored.

Scale mode scales the supplied background image file to fit the image area of the entire graph. Tile and centeredtile
modes repeat the supplied background image file as needed to fit the image area of the graph. The difference is that
centeredtile offsets the start position within the background image by half its size, which works better for someimages.

SetBglmage sets a background for the entire image area, while SetPlotAreaBglmage sets a background for the plot
area (generally, the area between the axes). If both are used, the plot area background overlays that portion of the
overall background.

If $i nput _fil eisNULL, nobackground image will be used.

If you are going to use a JPEG filefor the image background, you should be using atruecolor PHPlot image. Truecolor
imagesdo not havealimited-size color map like paletteimages (which PHPI ot uses by default). If you use pal etteimage
with a JPEG background, the background will likely overflow your image's color map and leave no free color slots
for PHPIot to use for plot elements. The sameistrueif using a 24-bit color (non-mapped) PNG file for a background
if it has many colors. For more on truecolor PHPIot images, see Section 4.3, “ Truecolor Images’.
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SetBrowserCache

SetBrowserCache — Control browser-side image caching
Synopsis

$pl ot - >Set Br owser Cache( $br owser _cache)

Description

Set Br owser Cache controls whether to allow the browser to cache the image generated by PHPlot. By default,
PHPlot sends out HTTP headers to tell the browser not to cache the generated image, since it is assumed that the
image is generated from dynamic data and a cached copy would not be accurate. Y ou can use this function to allow
the browser to cache the image.

Parameters

$br owser _cache
Trueto alow the browser to cache the image; False to not allow the browser to cache the image.
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SetCallback
SetCallback — Registers a callback function
Synopsis

$pl ot - >Set Cal | back($reason, $function, [$arg])

Description

Set Cal | back registers a callback function. That is, it arranges for the caller-provided function to be called at a
specific point or pointsinside PHPlot's internal processing.

Parameters

$reason
A PHPlot-defined name for the callback. See Section 4.4.3, “ Available Callbacks’.

$f uncti on
The function to be called. This can be either the name of a function as a string, or a two-element array with an
object classinstance and method name. See Section 4.4.1, “ Callbacks Application Interface” for moreinformation.

$arg
An optional opaque argument passed-through to the callback function when PHPIot triggers the callback. If not
supplied, the callback function will get aNULL argument.

Return Value

Returns Trueif the callback has been registered. Returns False on error. The only error condition isif the given callback
reason is not valid. Note that the function name is not validated until the callback istriggered.

Notes

If acallback is already registered for the given reason, the new callback replaces the old one.

Refer to Section 4.4, “ Callbacks’ for more information on callbacks.

History

This function and the callbacks implementation were added in PHPIot-5.0.4 as an experimental feature. Callbacks
were first documented in this manual as of PHPIot-5.0.5 and are no longer considered experimental .
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SetDataBorderColors

SetDataBorderColors — Set the rectangle border color on bars and stacked bars
Synopsis

$pl ot - >Set Dat aBor der Col or s( $bor der)

Description

Set Dat aBor der Col or s sets the colors used for the borders of the bars and stacked bars for plot types 'bars
and 'stackedbars. By default, the borders are only drawn if shading is turned off with SetShading. Shaded bar and
stackedbar plots do not use data borders by default.

Parameters

$bor der
An array of color values, one for the bar border of each data set. Or, asingle color value (not an array) to use for
all data sets. For other possibilities, see Notes. See Section 3.5, “Colors’ for more on color values.

Notes

If an array is used for $bor der , it must use zero-based sequential integer indexes.
If thisfunction is never called, adefault color map is used which sets all data borders to black.

Data border colors are only used used for plot types 'bars and 'stackedbars. By default, unshaded plots
(SetShading( 0) ) have data borders, and shaded plots have a 3D-look and no data borders. If you want unshaded
plots with no data borders, use SetDrawDataBorders( FALSE) to disable the borders. Y ou can enable data borders on
shaded plots with SetDrawDataBorders( TRUE) .

The data border colors can also be used to outline the color boxes in alegend. See Setl egendColorboxBorders for
this option.

If $bor der isnot an array, but a single color value, then that color will be used for all data sets. However, the
array(r,g,b) notation is not allowed in this case (because it looks like an array of 3 separate color values). Y ou can get
around thisrestriction if you want to specify asingle color asan R, G, B array by wrapping the array in another array,
for example: array(array(102, 0, 192)).

Two specia uses of the $bor der argument are available. If the argument is an empty string, or boolean False, the
color map isreset to the defaults. This can be used to restore the default color map. If the argument isNULL or missing
from the function call, the color map isreset to the defaults, but only if it has not already been set. Thisisused internal
to PHPlot for one-time initialization.

A datacolors callback, as described in Section 4.5, “ Custom Data Color Selection”, also controls selection of the color
for data borders (if used).

History

Before PHPIot-6.0.0, unshaded bar and stackedbar plots always had data borders, and shaded bar and stackedbar plots
never had data borders.
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SetDataColors

SetDataColors — Set the colors for plotting data sets
Synopsis

$pl ot - >Set Dat aCol or s($data_col ors, [$border], [$default_al pha])

Description

Set Dat aCol or s setsthe colors used for plotting the data.

Parameters

$dat a_col ors
An array of color values, one for each data set. Or, asingle color value (not an array) to use for all data sets. For
other possihilities, see Notes. See Section 3.5, “Colors’ for more on color values.

$bor der
Argument provided for backward compatibility. Use SetDataBorderColors instead.

$def aul t _al pha
A default aphavalueto apply to all datacolorswhich do not have an aphavalue. Thisisgenerally useful only with
Truecolor images. A value of zero means opague, and 127 means fully transparent. See Section 4.3, “ Truecolor
Images’ for more information.

Notes

If an array isused for $dat a_col or s, it must use zero-based sequentia integer indexes.

Usually the $dat a_col or s argument is an array of colors, one for each data set to be plotted. For example:

$pl ot - >Set Dat aCol ors(array('red', 'green', 'blue'));

$pl ot - >Set Dat aType(' dat a-data');

$pl ot - >Set Dat aVal ues(array( array('', 1, 4, 10, 5),
array('', 2, 6, 20, 3)));

Thiswill plot ared line from (1,4) to (2,6), agreen line from (1,10) to (2,20), and ablue line from (1,5) to (2,3).

If $dat a_col or s isnot an array, but asingle color value, then that color will be used for all data sets. However,
the array(r,g,b) notation is not allowed in this case (because it looks like an array of 3 separate color values). Y ou can
get around this restriction if you want to specify asingle color as an R, G, B array by wrapping the array in another
array, for example: array(array(102, 0, 192)).

Two special usesof the$dat a_col or s argument are available. If theargument isan empty string, or boolean False,
the color map is reset to the defaults. This can be used to restore the default color map. If the argument is NULL or
missing from the function call, the color map is reset to the defaults, but only if it has not already been set. Thisis
used internal to PHPIot for one-time initialization.

If SetDataColors is never called, a default color map is used which contains 16 colors starting with SkyBlue, green,
orange, and blue. For the full list, see Section 3.5.3, “Plotting Colors’. By default, al colors are opaque (alpha=0).
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Y ou can keep the default color map but set all colorsin it to use atransparency (alpha) value like this:
$pl ot - >Set Dat aCol or s(NULL, NULL, 60);

This applies alpha=60 (meaning 60/127 transparency) to all the default data colors.

You can control how the data colors array is used with a data colors callback. See Section 4.5, “Custom Data Color
Selection” for more information.

Some plot types which only support a single data set still use multiple data colors, but in away that is specific to that
plot type. Thisis described for each applicable plot type in Section 3.4, “PHPIot Plot Types’.

History

The optional $def aul t _al pha argument was added in PHPIot-5.1.1 when truecolor images were implemented.

Through PHPIot-5.0.7, the default color map contained these 8 colors: SkyBlue, green, orange, blue, orange, red,
violet, and azurel. Thesewere used if SetDataColorswas never called. Unfortunately, orangeis used twice, and azurel
is so close to the white background that it isinvisible. Also, through PHPIot-5.0.7, if SetDataColors was called with
an empty string argument, the color map was set to these 4 colors: blue red green orange. Starting with PHPlot-5.1.0,
a new default color map with 16 colors was defined. Given an empty string (or False), SetDataColors now restores
the default color map.
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SetDatalLabelColor
SetDatalabel Color — Set the color for data labels
Synopsis

$pl ot - >Set Dat aLabel Col or ($col or)

Description

Set Dat aLabel Col or sets the color which is used for data labels. This includes X axis data labels (for vertical
plots) or Y axis data labels (for horizontal plots). It also includes Data Value Labels, which show the values of data
points or bars within the plot area, unless overridden by SetDataV aluel abel Color.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set Dat aLabel Col or isnot used, data labels are drawn using the general text color set with SetTextColor. If
neither Set Dat aLabel Col or nor Set Text Col or isused, the default color is black.

See also Section 3.6, “Labels’ for information about different label types.

PHPIot has a deprecated function called Set Label Col or . Do not use this function. It does not set the color used
for labels.

History

Thisfunction wasadded in PHPIot-5.7.0. In earlier rel eases, the datalabel colors could only be set using SetTextColor,
which also changed the color of other elements.
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SetDataType

SetDataType — Indicate the format of the data array
Synopsis

$pl ot - >Set Dat aType( $dt)

Description

Set Dat aType tells PHPIot how to interpret the data array set with SetDataV alues. More information on data types
can be found in Section 3.3, “PHPIot Data Types’.

Parameters

$dt
The data array format type, which must be one of the following values:

Data Type Description

text-data Plot with implied X: (Label , Y1, [Y2, 1)

data-data Plot with explicit X: (Label , X, Y1, [Y2, 1)

data-data-error Error plot: (Label , X, Y1, Ylerr+, Ylerr-, [Y2, 1)
text-data-single Simple pie chart data: (Label , Val ue)

text-dataryx Horizontal plot withimplied Y: (Label , X1, [ X2, 1)

data-data-yx Horizontal plot with explicit Y: (Label , Y, X1, [X2, ...])
data-data-yx-error  [Horizontal error plot: (Label , 'Y, X1, Xlerr+, Xlerr-, [X2, 1)
data-data-xyz Plot with X, Y, Z data: (Label , X, Y1, Z1, [Y2, Z2, ...])

Note: The descriptions above show one row of the data array.

Notes

The default datatypeist ext - dat a.

Anexampleof at ext - dat a dataarray is:

$data = array( array('Jan', 100, 150, 200),
array(' Feb', 110, 140, 210),
array(' Mar', 120, 145, 200),
array(' Apr', 110, 160, 220) );

This defines the data for 3 data sets with 4 points on each, and a month name as label for each point. Thisisaso a

valid data array for datatypet ext - dat a- yx.
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An example of adat a- dat a dataarray is:

$data = array( array('', 2, 15),
array('', 4, 14),
array('', 6, 10),
array('', 8, 20) );

Herethe labelsare empty strings, next arethe X values, then asingle set of Y values (1 dataset, 1 plot ling). Thisisalso
avalid dataarray for datatype dat a- dat a- yx, with each row containing aY value, followed by asingle X value.

Anexample of adat a- dat a- err or dataarray is:

$data = array( array('1999', 1, 23.5, 5, 3),
array('2000', 2, 20.1, 4, 4),
array('2001', 3, 19.1, 3, 4),
array('2002', 4, 16.8, 4, 3) );

Here the labels are years, next are the X values 1-4, then a single set of Y values with error ranges between 3 and
5 for each point.

Anexample of at ext - dat a- si ngl e dataarray, used only for pie charts, is:

$data = array( array('', 10),
array('', 40),
array('', 50) );

Here the labels are empty, and 3 segments with relative weights of 10, 40, and 50 are defined.

Data type adlias dat a- dat a- er r or - yx can be used in place of dat a- dat a- yx- er r or . There are other data
type aliases, such ast ext - | i near, which exist for compatibility with very old versions of PHPIot, but they are
not documented.

History

Datatype dat a- dat a- yx- er r or was added in PHPIot-6.1.0 for horizontal error plots. Data type dat a- dat a-
xyz was added in PHPlot-5.5.0 for the bubbles plot type. Datatype dat a- dat a- yx for horizontal plotswas added
in PHPlot-5.1.3. Datatypet ext - dat a- yx for horizontal bar charts was added in PHPlot-5.1.2.
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SetDataValueLabelColor
SetDataV a uel abel Color — Set the color for data value labels
Synopsis

$pl ot - >Set Dat aVal ueLabel Col or ($col or)

Description
Set Dat aVal ueLabel Col or setsthe color which is used for data value labels. These are the labels which show

the values of data points or bars, within the plot area. (Do not confuse these with axis data labels, which are displayed
alongthe X or Y axislines.)

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set Dat aVal uelLabel Col or isnot used, data value labels default to using the color set for all data labels with
SetDatal_abel Color. If that function is not used, both types of datalabels default to using the general text color set with
SetTextColor. If none of Set Dat aVal ueLabel Col or, Set Dat aLabel Col or, or Set Text Col or is used,
the default color for al datalabelsis black.

See also Section 3.6, “Labels’ for information about different label types.

PHPIlot has a deprecated function called Set Label Col or . Do not use this function. It does not set the color used
for labels.

History

This function was added in PHPlot-5.7.0, and the defaults were changed as described above. Through PHPot-5.6.0,
the data value labels were drawn using the title color, as set with SetTitleColor. Since data value labels are not titles,
thiswas incorrect, and they should have been using the general text color like other data labels. There were two parts
to the fix in PHPIot-5.7.0: data value label color now defaults to the general text color rather than the title color, and
new functions Set Dat aVal ueLabel Col or and SetDatal abel Color were added to allow separate control of 1abel
colors.
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SetDataValues

SetDataValues — Set the data array for plotting
Synopsis

$pl ot - >Set Dat aVal ues( $dv)

Description

Set Dat aVal ues setsthe data array which contains the data values to be plotted. Use of this function is required.

Parameters

$dv
The data array, containing values according to the data type format set by SetDataType.

Notes

The data array $dv must use zero-based sequential integer indexes. Each entry in the data array is also an array,
representing one 'record’. Therecord arrays need not use zero based sequential integer indexes; the entriesare processed
in the same order in which they were defined, regardless of the index values.

For more on data arrays and data types, see Section 3.3, “PHPIot Data Types’.
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SetDefaultDashedStyle

SetDefaultDashedStyle — Sets the on/off pattern for dashed lines.
Synopsis

$pl ot - >Set Def aul t DashedSt yl e( $styl e)

Description

Set Def aul t DashedSt yl e setsthe line style for dashed lines. That is, it customizes the look of dashed lines by
specifying the dash and gap lengths.

Parameters

$style
A string specifying the number of aternating colored and transparent dots, in order. For example, '4-3' means 4
colored, 3 transparent; '2-3-1-2' means 2 colored, 3 transparent, 1 colored, 2 transparent.

Notes

The default dashed styleis '2-4', meaning 2 pixels drawn, followed by agap of 4 pixels.

All dashed lines on a plot must use the same dashed style. Dashed lines are used for the grid (unless disabled with
SetDrawDashedGrid), and for any data sets with line style set to dashed with SetlL ineStyles.
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SetDefaultTTFont

SetDefault TTFont — Set the default TrueType font
Synopsis

$pl ot - >Set Def aul t TTFont ([ $font ])

Description

Set Def aul t TTFont setsthe default TrueType font, resets all text elements to use that font, and makes TrueType
fonts the default font type.

Parameters

$f ont
Name of the TrueType font file to use as default. Specify either afilename in the default TrueType font directory
(or onethat can befound by GD using itsown rules), or thefull pathnameto afont file. If this parameter isomitted
or NULL, the default TrueType font is cleared.

Notes

This function selects TrueType fonts as the default font type as if SetUseT TF(True) was called.

The supplied font nameisfirst checked asgiven. If that does not work, it ischecked prefixed with the default TrueType
font directory as set with SetTTFPath. If that does not work either, afatal error results. See Section 3.8.3, “ TrueType
Font Selection” for more information.

This function resets all elements to use the named font and default sizes, so it undoes all prior SetFont, SetFontGD,
and SetFontTTF calls.

Change the font used by individual text elements with SetFont, SetFontGD, and SetFontTTF after using
SetDefault TTFont.

Using Set Def aul t TTFont ( NULL) or Set Def aul t TTFont () will erase the default font, then set TrueType
fonts as the default font type and reset al fonts. This will immediately result in PHPIot using its default algorithm
to locate a usable TrueType font. On systems where PHPIot is unable to locate a TrueType font without help,
Set Def aul t TTFont ([ NULL] ) will fail, although using SetTTFPath first may help.

History

Starting in PHPIot-6.0.0, the argument can be omitted and defaultsto NULL, which clearsthe default font. In previous
versions, the argument was required.

Starting with PHPIot-5.1.3, TrueType fonts are validated using GD. This alows GD to apply its own rulesto try to
locate afont file. On at least some platforms, this allows fonts to be specified by filename only, without having to set
the PHPIot default font directory. (Through PHPIot-5.1.2, the existence of the font file was checked, which did not
allow GD to try to find the font using its own rules.)

Through PHPlot-5.0.5, setting a default TrueType font with this function also forced al text on the graph to use
TrueType text. Starting with PHPIot-5.0.6, it just sets the default font type. Set SetUseTTF for more information on
this change.
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This behavior of this function was changed significantly at PHPlot-5.0rc3.
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SetDrawBrokenLines

SetDrawBrokenLines — Sets whether lines should be broken at missing data
Synopsis

$pl ot - >Set Dr awBr okenLi nes( $bl )

Description
Set Dr awBr okenLi nes determineshow to plot lineswith missing datapoints (that is, missing Y values). By defaullt,

PHPlot will act as if the point does not exist, connecting the points before and after the missing datum in the usual
way. Use SetDrawBrokenLinesto leave a gap between the points before and after missing data instead.

Thisonly appliesto 'lines, 'linepoints, and 'squared plot types.
Parameters

$bl
Trueto break thelinesat missing Y data points. False to connect the lines around missing data.

Notes

The default is to ignore missing data and connect lines around missing points.

A missing Y value can be represented in the data array by an empty string. (Anything non-numeric works.)
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SetDrawDashedGrid
SetDrawDashedGrid — Use solid or dashed lines for the grid
Synopsis

$pl ot - >Set Dr awDashedG i d( $ddg)

Description

Set Dr awDashedGr i d determines whether the grid will be drawn with solid or dashed lines. The default isto used
dashed lines.

Parameters

$ddg
True to use dashed lines, False to use solid lines.
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SetDrawDataBorders

SetDrawDataBorders — Enable or disable drawing of data borders on bar and stackedbar plots
Synopsis

$pl ot - >Set Dr awDat aBor der s( $dr aw)

Description

Set Dr awDat aBor der s enables or disables drawing of the data borders on bars and stackedbars plots. These are
the borders around the individual bars or bar segmentsin the plot.

Parameters

$dr aw
True to draw the data borders, False to not draw them.

Notes

By default, data borders are drawn for unshaded plots, and not drawn for shaded plots. (By default, bar and stackedbar
plots are shaded. See SetShading.)

Use SetDataBorderColors to set the border colors.

History

This function was added in PHPIot-6.0.0. In prior versions, borders were always drawn for unshaded bar and stacked
bar plots, and never drawn for shaded plots.
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SetDrawPieBorders

SetDrawPieBorders — Enable or disable drawing of pie chart segment borders
Synopsis

$pl ot - >Set Dr awPi eBor der s( $dr aw)

Description

Set Dr awPi eBor der s enables or disables drawing of the the segment borders on pie charts. These are the lines
that outline each pie segment.

Parameters

$dr aw
True to draw pie chart segment borders, False to not draw them.

Notes

By default, the pie chart segment borders are drawn for unshaded pie charts, and not drawn for shaded pie charts. (By
default, pie charts are shaded. See SetShading.)

Use SetPieBorderColor or SetGridColor to set the border color.

History

This function was added in PHPIot-6.0.0. In prior versions, borders were always drawn for unshaded pie charts, and
never drawn for shaded pie charts.
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SetDrawPlotAreaBackground

SetDrawPlotAreaBackground — Enables drawing of a plot area background color
Synopsis

$pl ot - >Set Dr awP!| ot Ar eaBackgr ound( $dpab)

Description
Set Dr awPl ot Ar eaBackgr ound enables or disables drawing of a solid fill color behind the plot area (the area

inside the axes, typically). By default, no plot area background color is used, which results in the overall image
background color applying to the plot area.

Parameters

$dpab
If True, draw the plot area background color. If False, ignore the plot area background color.

Notes

The actual color which will be drawn in the plot area background is set with SetPlotBgColor.

Plot area background color isignored if a plot area background image was set with SetPlotAreaBglmage.
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SetDrawXAxis— Enable or disable drawing of the X axisline
Synopsis

$pl ot - >Set Dr awxXAxi s( $dr aw)

Description

Set Dr awXAxi s enables or disables drawing of the X axis line. Disabling the X axis line should be necessary only
in special applications.

Parameters

$dr aw
Trueto draw the X axisline, False to not draw the X axisline.

Notes

By default, the X axisline is drawn.

Disabling the X axisline does not disable associated plot elements, nor change the plot margin calculation. To produce
a completely 'bare plot, you must turn off the grid, tick marks, tick labels, and data labels. Y ou also need to turn off
the plot area border, which defaults to left and right sides. Lastly, you might want to reduce the margins, since the
default minimum margin is 15 pixels on each side of the plot area, even if there are no axis lines, labels, or titles.
Hereisan example:

// 'Bare' plot partial code exanple

$pl ot - >Set XTi ckPos(' none' ) ; [/ Turn off X tick marks

$pl ot - >Set XTi ckLabel Pos(' none' ) ; [l Turn off X tick |abels
$pl ot - >Set XDat aLabel Pos(' none' ) ; [/ Turn off X data |abels
$pl ot - >Set YTi ckPos(' none' ) ; [/ Turn off Y tick marks

$pl ot - >Set YTi ckLabel Pos(' none') ; [/ Turn off Y tick |abels
$pl ot - >Set Pl ot Bor der Type(' none'); [/ Turn off plot area border
$pl ot - >Set Dr awXG' i d( Fal se) ; [/ Turn off X grid lines

$pl ot - >Set Dr awYGri d( Fal se) ; [/ Turn off Y grid lines

$pl ot - >Set Dr awXAxi s( Fal se) ; [/ Don't draw X axis line
$pl ot - >Set Dr awYAxi s( Fal se) ; [/ Don't draw Y axis line

$pl ot - >Set Mar gi nsPi xel s(2, 2, 2, 2); // Reduce plot nmargins to 2 pixels

See Section 5.24, “Example - Using Truecolor To Make a Histogram” for an example of a plot where axis lines are
not desired. (The configuration data as shown in the example draws afull plot area border, so the axis lines would be
covered anyway. But if the border isturned off, the axis lines would be visible unless they are suppressed as shown.)

History

This function was added in PHPIot-5.3.0.
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SetDrawXDatalLabelLines

SetDrawX DatalabelLines — Draw datalines
Synopsis

$pl ot - >Set Dr awxDat aLabel Li nes( $dxdl )

Description

Set Dr awXDat aLabel Li nes enables drawing of datalabel linesfor plot types that support them. Data label lines
arevertical lines drawn from the data points to the edge or edges of the plot with the axis datalabels. In the usual case,
with the X axis data labels at the bottom of the plot, the data label lines would be drawn from the data points to the
bottom of the plot area. Depending on the data label locations set with SetXDatal abel Pos, the lines would be drawn
up, down, or in both directions from the data points to the top or bottom of the plot area.

To usedatalabel lines, you generally want to turn off X ticks, X tick labels, and the X grid lines. Y our dataarray needs
to provide data labels, which will be drawn by default at the bottom of the plot area.

Parameters

$dxdl
True to draw the datalabel lines, False to not draw the lines.

Notes

X datalabel lines only work with these plot types: lines, points, linepoints, and bubbles. Data label lines can only be
drawn if X axis data labels are on.

If agraph contains multiple data sets, data label lines drawn down will start at the maximum Y valuefor each X value.
Data label lines drawn up will start at the minimum Y value for each X value.

By default, data label lines are not drawn.

For an example of X datalabel lines, see Section 5.33, “ Example - Linepoints Plot with Data Value Labels’.

Thisfunction isfor vertical plot types. For the horizontal plot types, see SetDrawY Datal abelLines.
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SetDrawXGrid

SetDrawX Grid — Whether or not to draw the X grid lines
Synopsis

$pl ot - >Set Dr awXG i d( [ $dxg])

Description
Set Dr awXGr i d enables or disables the drawing of the X grid lines. (The X grid lines are the vertical lines which

intersect the X axis and are parallel to the Y axis.) The default isto not draw the X grid for vertical plots, and to draw
the X grid for horizonta plots.

Parameters
$dxg

Trueto draw the X grid lines, Falseto not draw the X grid lines. If this parameter is omitted or NULL, the default
behavior is restored.

Notes

Grid lines are drawn at tick mark positions.

SetLightGridColor setsthe color of the grid lines.

History

The ability to specify NULL or omit the parameter to restore the default behavior was added in PHPIot-6.0.0.
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SetDrawYAXis

SetDrawY Axis— Enable or disable drawing of the Y axisline
Synopsis

$pl ot - >Set Dr awYAxi s( $dr aw)

Description

Set Dr awYAXi s enables or disables drawing of the Y axisline. Disabling the Y axis line should be necessary only
in special applications.

Parameters

$dr aw
Trueto draw the Y axisline, Falseto not draw the Y axisline.

Notes

By default, the Y axisline is drawn.

Disabling the Y axisline does not disable associated plot elements, nor change the plot margin calculation. To produce
a completely 'bare plot, you must turn off the grid, tick marks, tick labels, and data labels. Y ou also need to turn off
the plot area border, which defaults to left and right sides. Lastly, you might want to reduce the margins, since the
default minimum margin is 15 pixels on each side of the plot area, even if there are no axis lines, labels, or titles. See
SetDrawXAxis for sample code.

History

This function was added in PHPIot-5.3.0.
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SetDrawYDatalLabelLines

SetDrawY Datal abelLines — Draw data lines for horizonta plots
Synopsis

$pl ot - >Set Dr awyDat aLabel Li nes( $dydl )

Description

Set Dr awYDat aLabel Li nes enables drawing of datalabel linesfor horizontal plot types that support them. Data
label lines are horizontal lines drawn from the data points to the edge or edges of the plot with the axis data labels.
Inthe usual case, with the Y axis data labels on the Ieft side of the plot, the data label lines would be drawn from the
data pointsto the | eft side of the plot area. Depending on the data label locations set with SetY Datal abel Pos, the lines
would be drawn l€ft, right, or in both directions from the data points to the sides of the plot area.

To usedatalabel lines, you generally want to turn off Y ticks, Y tick labels, and the Y gridlines. Y our dataarray needs
to provide data labels, which will be drawn by default on the left side of the plot area.

Parameters

$dydl
True to draw the datalabel lines, False to not draw the lines.

Notes

Y datalabel lines only work with these plot types: lines, points, and linepoints, and only when using a data type that
indicates a horizontal plot. Datalabel lines can only be drawn if Y axis data labels are on.

If a graph contains multiple data sets, data label lines drawn from the left edge will end at the maximum X value
for each Y vaue. Data labd lines drawn from the right edge will end at the minimum Y value for each X value.
(Remember that the X and Y axes are in the same position for vertical and horizontal plots, but the roles of X and
Y arereversed for horizontal plots.)

By default, data label lines are not drawn.

For an example of Y datalabel lines, see Section 5.48, “ Example - Horizontal Linepoints Plot with Data Value Labels
and Lines’.

Thisfunction isfor horizontal plot types. For the usual vertical plot types, see SetDrawXDatal_abelLines.

History

This function was added in PHPlot-6.0.0. In earlier releases, there was no support for datalabel linesin any horizontal
plot type.
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SetDrawYGrid

SetDrawY Grid — Whether or not to draw the Y grid lines
Synopsis

$pl ot - >Set Dr awYG i d( [ $dyg] )

Description
Set Dr awYGr i d enables or disables the drawing of the Y grid lines. (The Y grid lines are the horizontal lines which

intersect the Y axis and are parallel to the X axis.) The default isto draw the Y grid for vertical plots, and not draw
the Y grid for horizonta plots.

Parameters
$dyg

Trueto draw the Y grid lines, Falseto not draw the Y grid lines. If this parameter is omitted or NULL, the default
behavior is restored.

Notes

Grid lines are drawn at tick mark positions.

SetLightGridColor setsthe color of the grid lines.

History

The ability to specify NULL or omit the parameter to restore the default behavior was added in PHPIot-6.0.0.

275



SetErrorBarColors

SetErrorBarColors
SetErrorBarColors — Sets the colors used for data error bars
Synopsis

$pl ot - >Set Err or Bar Col or s($error_bar_col ors)

Description

Set Er r or Bar Col or s sets the colors used for each data set's error bars, in the same way SetDataColors sets the
colors used for the data plot itself.

Parameters

$error_bar_col ors
An array of color values, one for each data set's error bars. Or, a single color value (not an array) to use for all
data set error bars. For other possibilities, see Notes. See Section 3.5, “Colors’ for more on color values.

Notes

If anarray isused for $error _bar _col or s, it must use zero-based sequential integer indexes.

If $error _bar _col or s isnot an array, but asingle color value, then that color will be used for al data sets' error
bars. However, the array(r,g,b) notation is not allowed in this case (because it looks like an array of 3 separate color
values). You can get around this restriction if you want to specify asingle color asan R, G, B array by wrapping the
array in another array, for example: array(array(102, 0, 192)).

Two special usesof the$er r or _bar _col or s argument areavailable. If the argument isan empty string, or boolean
False, the color map isreset to the defaults. This can be used to restore the default color map. If the argument isNULL
or missing from the function call, the color map is reset to the defaults, but only if it has not already been set. This
is used internal to PHPlot for one-time initialization.

If SetErrorBarColors is never called, the default color map is the same as for SetDataColors. It contains 16 colors,
starting with SkyBlue, green, orange, and blue. For the full list, see Section 3.5.3, “Plotting Colors”.

If you change the data colors with SetDataColors, you probably want to change the error bar colors to the same array.

A datacolors callback, as described in Section 4.5, “ Custom Data Color Selection”, also controls selection of the color
for error bars.

History

Through PHPIot-5.0.7, the default col or map contained these 8 colors: SkyBlue, green, orange, blue, orange, red, violet,
and azurel. These were used if SetErrorBarColorswas never called. Also, through PHPIot-5.0.7, if SetErrorBarColors
was called with an empty string argument, the color map was set to just contain 'black’. Starting with PHPlot-5.1.0, a
new default color map with 16 colors was defined. Given an empty string (or False), SetErrorBarColors now restores
the default color map.
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SetErrorBarLineWidth

SetErrorBarLineWidth — Set the line width used for error bars
Synopsis

$pl ot - >Set Err or Bar Li neW dt h( $sebl w)

Description

Set Err or Bar Li neW dt h sets the line width used for error bars. This width is used to draw the vertical lines
indicating the error range in the positive and negative direction, and also the tees (if enabled) and the top and bottom.

Parameters

$sebl w
Desired width in pixels of the lines used to draw error bars.

Notes

The default isto use 1 pixel wide lines.

Thisisonly used with error plots (data types data-data-error and data-data-yx-error).

All linesin aplot use the same error bar width.
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SetErrorBarShape
SetErrorBarShape — Select line or tee-style error bars
Synopsis

$pl ot - >Set Er r or Bar Shape( $ebs)

Description

Set Er r or Bar Shape selects the shape used for error indicators. Two shapes are available: 'tee' puts a short
horizontal line at the top and bottom of each error bar, and 'line' does not.

Parameters

$ebs
Error bar shape: either 'tee’ or 'line'.

Notes

The default error bar shape is 'te€'.

Thisisonly used with error plots (data types data-data-error and data-data-yx-error).

All linesin aplot use the same error bar shape.
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SetErrorBarSize

SetErrorBarSize — Set the size of the error bar tee.
Synopsis
$pl ot - >Set Err or Bar Si ze( $ebs)

Description

Set Er r or Bar Si ze sets the length of the 'tee’ drawn at the top and bottom of error bars, if the error bar shape is
set to 'tee’ with SetErrorBarShape (or defaulted to 'teg).

Parameters

$ebs
Error bar tee length in pixels.

Notes

The default sizeis5 pixels.

Thisisonly used with error plots (data types data-data-error and data-data-yx-error), and with error bar shape 'tee’.

All linesin aplot use the same error bar size.
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SetFailurelmage

SetFailurelmage — Enable or disable error image production on failure
Synopsis
$pl ot - >Set Fai | ur el mage( $error _i mage)

Description

Set Fai | ur el mage can be used to disable the error image normally produced by PHPlot if afatal error occurs.

Parameters

$error _i mage
True to enable the error image, False to disable the error image.

Notes

See Section 3.9, “Error Handling” for an overview of error handling in PHPIot. The error imageis enabled by default.

If failure occurs when error images are disabled, PHPlot will still trigger a user-level error condition, which will
normally log the error to the server log and terminate the script. However, there will be no feedback to the user that
the error occurred.

Set Fai | ur el mage( Fal se) should becalled right after creating the PHPIot object if using Encodel mageto return

the image as a string (rather than output the image). This will make sure that no unexpected error image is produced
by a script that would not normally produce an image at all.

History

This function was added in PHPIot-5.5.0.
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SetFileFormat

SetFileFormat — Select the graphic image format generated by PHP ot
Synopsis

$pl ot - >Set Fi | eFor mat ( $f or mat )

Description

Set Fi | eFor mat selects agraphic image format from the available image formats. Depending on how PHP and/or
GD were built on your system, available formats include JPEG, PNG, GIF, and WBMP.

Parameters

$f or mat
What graphic image format to use: 'jpd’, 'png’, 'gif', or ‘wbmp'.

Notes

The default file format is 'png'.

Depending on how GD was built, not all of these formats will be available. Y ou can use phpi nf o() to see what
formats are supported by your PHP/GD installation.

JPEG is generally abad choice for this type of image, as the lossy compression reduces the quality of lines and text.

281



SetFont

SetFont

SetFont — Select which font to use for a plot element
Synopsis
$pl ot - >Set Font ($el em $font, [$size], [$line_spacing])

Description

Set Font selectsthe font and size to use for one plot element (for example, thetitle). Thisfunctionsworks differently
depending on whether or not you are using TrueType fonts. If using TrueType fonts, call either SetDefaultTTFont or
SetUseTTF before calling SetFont.

Parameters

$el em
The name of the element to change the font for. Use one of thefollowing strings: 'titl €, 'legend', 'generic', 'x_label’,
'y_label’, 'x_title, or 'y _titl€e'.

$f ont
Selects the font to use. For TrueType fonts, thisis either the full pathname of a TrueType font filename, or the
filename (without path) if the font fileis either located in the default TrueType font directory set with SetTTFPath
or can be found by GD using its default search rules. An empty string or NULL can be specified to use the default
TrueType font.

For built-in GD fonts, thisis a number between 1 and 5 which selects one of the built-in GD fonts. Font 1 isthe
smallest, and font 5 is the largest.

$si ze
The font size in points for TrueType fonts. Ignored for built-in GD fonts. If not specified, a default value of 12
is used. See note below.

$l i ne_spaci ng

Optional line spacing adjustment for this text element. Thisis interpreted differently for GD and TrueType text.
See SetLineSpacing for details. If not specified, the value set by SetLineSpacing is used.

Notes

See also Section 3.8, “Text Fonts’.

Thegener i ¢ fontisused for pie chart segment labels, message image text (see DrawM essage), error image text, and
can be used from callbacks (see Section 4.4.5, “Using Callbacks to Annotate Plots’). However, changing thisfont has
no effect on error image text, because the PHPl ot error handler resetsthe font to the default before displaying the error.

When using built-in GD fonts, the default fonts are shown in the following table, where font 1 is the smallest font
and font 5 is the biggest font.

Element Default Built-in Font
generic 2
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Element Default Built-in Font

legend
title

x_label
y_label
x_title

WlW|lFR|RPRrlODN

y_title

When using TrueType fonts, the default font sizes are shown in the following table. Use SetDefaultTTFont to set the
default TrueType font.

Element Default TrueType Font
Size (points)

generic 8

legend 8

title 14

x_label

y_label

X_title 10

y title 10

Simultaneous use of GD and TrueType font text is allowed in the same plot. To mix font types, use SetFontGD and
SetFontTTF to specify the font and font type of an element, instead of using SetFont.

SetFont implicitly uses the default font type. When a PHPlot object instance is created, the default font type is GD.
Using SetUseTTF(True), or selecting a default font with SetDefaultTTFont, sets the default font type to TrueType.
Using SetUseTTF(False) sets the default font type back to GD. Either of these three operations will also reset all
current text elements to the defaults indicated above, negating any prior SetFont, SetFontGD, or SetFontTTF calls.
Note that SetTTFPath, which selects the directory where TrueType fonts can be found, does not affect the default font
type nor does it change any existing font selections.

Although PHP documents the TrueType font sizes as being given in points (where there are about 72 points per inch),
it doesn't know the output device resolution, so it just assumes a fixed resolution of 72 pixels per inch. As a result,
the TrueType font size argument actually measures the approximate font height in pixels. For example, if you use
$size=18, the text will be about 18 pixels high in the user's browser. The actual size seen by the user will depend on
the resolution of the user's display. On a 72 pixels per inch display, the text size will be 18 points, but at 96 pixels
per inch it would only be 13.5 points.

History

Starting with PHPlot-5.1.3, TrueTypefonts are validated by trying to use the font with anon-drawing operation, rather
than by seeing if the font file exists. See Section 3.8.3, “ TrueType Font Selection” for more information.

Simultaneous use of GD and TrueType font text was added at PHPIot-5.0.6. Through PHPIot-5.0.5, all text in aplot
used GD fonts, or al text used TrueType fonts.

The line_spacing parameter was added at PHPIot-5.0.6 to allow finer control over the line spacing for different
elements. Through PHPIot-5.0.5, the same line spacing was used for all text elements.
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The described behavior for finding TrueType font files (first using the name as given, then looking in the SetTTFPath
font directory) was implemented in PHPot-5.0rc3.
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SetFontGD

SetFontGD — Select a GD font to use for a plot element
Synopsis

$pl ot - >Set Font GD( $el em $font, [$line_spacing])

Description

Set Font GDselectsa GD font to use for one plot element (for example, thetitle). Thisfunction supplements SetFont,
which selectsa GD or TTF font depending on the currently selected font type. SetFontGD always selects a GD font,
even if TrueType fontsarein use.

Parameters

$el em
The name of the element to change the font for. Use one of thefollowing strings: 'titl €, 'legend', 'generic', 'x_label’,
'y_label’, 'x_titl€, or 'y _titl€'.

$f ont
Selects the GD font to use. This is a number between 1 and 5 which selects one of the built-in GD fonts. Font
listhe smallest, and font 5 is the largest.

$l i ne_spaci ng

Optional line spacing adjustment for this text element. For GD fonts, this is the number of pixels between lines.
If not specified, the value set by SetLineSpacing is used.

Notes

See Section 3.8, “Text Fonts’, SetFont for more information about fonts, and SetlL ineSpacing for more information
about line spacing.

Thegener i ¢ fontisused for pie chart segment labels, message image text (see DrawM essage), error image text, and
can be used from callbacks (see Section 4.4.5, “Using Callbacks to Annotate Plots’). However, changing thisfont has
no effect on error image text, because the PHPl ot error handler resetsthe font to the default before displaying the error.

Use SetUseT TF (or SetDefaultTTFont, which calls it) to set the default font type. Use SetFont to specify the font to
use for an element using the default font type. Use SetFontGD and SetFontTTF to specify the font of an element using
the specific type of font.

History

This function was added at PHPIot-5.0.6, along with SetFontTTF, to allow mixing GD and TrueType fonts in the
same graph.
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SetFontTTF

SetFontTTF — Select a TrueType font to use for a plot element
Synopsis

$pl ot - >Set Font TTF( $el em S$font, [$size], [$line_spacing])

Description

Set Font TTF selects a TrueType font and size to use for one plot element (for example, the title). This function
supplements SetFont, which selects a GD or TTF font depending on the currently selected font type. SetFontTTF
always selects a TrueType font, even if TrueType fonts are not the default font type.

Parameters

$el em
The name of the element to change the font for. Use one of thefollowing strings: 'titl €, 'legend', 'generic', 'x_label’,
'y_label’, 'x_titl€, or 'y _titl€'.

$f ont
Selects the TrueType font to use. This is either the full pathname of a TrueType font filename, or the filename
(without path) if thefont fileis either located in the default TrueType font directory set with SetTTFPath or can be
found by GD using its default search rules. See Section 3.8.3, “TrueType Font Selection” for more information.
An empty string or NULL can be specified to use the default TrueType font.

$si ze
The TrueType font size in points. If not specified, a default value of 12 is used.

$l i ne_spaci ng

Optional line spacing adjustment for thistext element. For TrueTypetext, thisisan adjustment factor for the built-
in font spacing. See SetLineSpacing for details.

Notes

See Section 3.8, “Text Fonts’, SetFont for more information about fonts, and SetlLineSpacing for more information
about line spacing.

Thegener i c fontisused for pie chart segment labels, message image text (see DrawM essage), error image text, and
can be used from callbacks (see Section 4.4.5, “Using Callbacks to Annotate Plots’). However, changing thisfont has
no effect on error image text, because the PHP ot error handler resetsthe font to the default before displaying the error.

Use SetUseTTF (or SetDefault TTFont, which calls it) to set the default font type. Use SetFont to specify the font to
use for an element using the default font type. Use SetFontGD and SetFontTTF to specify the font of an element using
the specific type of font.

History

Starting with PHPIot-5.1.3, TrueTypefonts are validated by trying to use the font with anon-drawing operation, rather
than by seeing if the font file exists. See Section 3.8.3, “ TrueType Font Selection” for more information.

This function was added at PHPIot-5.0.6, along with SetFontGD, to allow mixing GD and TrueType fontsin the same
graph.
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SetGridColor
SetGridColor — Set the color used for the axes and borders
Synopsis

$pl ot - >Set G'i dCol or ( $col or)

Description

Set Gri dCol or sets the color used for the X and Y axes, the plot border, and the legend border. It also sets the
default color for pie chart data labels and pie chart segment borders.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

The default color is black.

This doesn't actually set the color used by the grid; for that see SetLightGridColor. We have no ideawhy thisis so.

The color used for pie chart segment borders is set with SetPieBorderColor (starting with PHPlot-6.0.0), with
Set Gri dCol or providing adefault color.

The color used for pie chart data labels is set with SetPieLabelColor (starting with PHPlot-5.7.0), with
Set Gri dCol or providing adefault color.
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SetlmageBorderColor — Set image border color, if enabled
Synopsis
$pl ot - >Set | mageBor der Col or ($col or)

Description

Set | mageBor der Col or setsthe color to use for aborder around the entire image.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

Theimage border is only drawn if SetimageBorderType is called with atype other than 'none’. By default thereis no
border. If the border is enabled but no color is set, the default color is gray (194,194,194).

Either the specified color, a darker shade of that color, or both are used to draw the image border. See
SetimageBorder Type for details.

The border width can be set with SetlmageBorderWidth.
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SetimageBorderType

SetlmageBorderType — Draw a border around the image
Synopsis

$pl ot - >Set | mageBor der Type( $si bt)

Description

Set | mageBor der Type controls the drawing of a border around the entire image. By default, no border is drawn.

Parameters

$si bt
A string indicating the desired border type: 'raised’, 'plain’, 'solid’, or 'none’. Use 'none' to revert to the default of
no border. Use 'solid' for a border drawn with the specified color. Use 'plain’ for a border drawn with a darker
shade of the specified color. Use 'raised' for a border that appears to raise the image, by drawing the top and left
sides with the specified color and the bottom and right sides with a darker shade of the specified color.

Notes

The base color for the image border is set with SetlmageBorderColor. Either that color, a darker shade of that color,
or both are used to draw the border, as described above.

Theimage border width can be set with SetlmageBorderWidth. The default widthis 1 pixel for types'plain’ and 'solid',
and 2 pixelsfor 'raised.

It can be useful to have a border drawn around images when embedded in an HTML page. An aternative to this
function is to use the BORDER attribute in the IMG tag when embedding the image.

History

Through PHPIot-5.1.1, the choices were 'none, 'plain’ for a 1 pixel wide border using the darker shade, or 'raised' for
a2 pixel wide border using the specified color for the top and left sides and a darker shade for the bottom and right.
There was no way to control the border width. Starting with PHPIot-5.1.2, a new choice 'solid' was added to use the
exact color specified with SetlmageBorderColor rather than using the darker shade like 'plain’ uses (which may have
been abug). A new function SetlmageBorderWidth was added to control the border width.

Use of 'none' to turn the border off was added in PHPIot-5.1.0.
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SetlmageBorderWidth — Set the width for the image border
Synopsis
$pl ot - >Set | mageBor der W dt h( $wi dt h)

Description

Set | mageBor der W dt h sets the width of an image border, if enabled by SetimageBorderType.

Parameters

$wi dt h
The desired border width, in pixels.

Notes

Use SetimageBorderType to enable the border. Use SetlmageBorderColor to set the border color.

By default, the image border width is 1 pixel for a'solid' or 'plain’ border type, and 2 pixelsfor a‘raised' border type.

History

This function was added in PHPIot-5.1.2.
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SetlsInline — Set the output image to be inline - without HTTP headers
Synopsis

$pl ot ->Set I sl nl i ne($i s_inline)

Description

Set | sl nl i ne determinesif HTTP headers are sent along with the output image or not. By default, HTTP headers
are sent, identifying theimage typefor browsers. If PHPIot output is not being directed to abrowser, or in other special-
purpose applications, you can turn off the HTTP content type header using this function.

Parameters

$is_inline
True to suppress HTTP content type headers, False to include the headers.

Notes

The default isto include the headers. However, the PHP CLI (command line interface) never outputs headers, so using
thisfunction isnot necessary if you are using the PHP CL I to createimage files by redirecting standard output to afile.

You must call SetlsInline(True) if you are sending PHPIot output to a file with SetOutputFile, or by supplying a
filename argument to the PHPlot constructor.
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SetLabelScalePosition

SetL abel ScalePosition — Position pie-chart labels
Synopsis

$pl ot - >Set Label Scal ePosi ti on($bl p)

Description

Set Label Scal ePosi t i on adjuststhe position of the pie chart data labels which identify the pie segments.

Parameters

$bl p
Position factor for the pie chart 1abels. Thisis afloating point number. The default value is 0.5, which places the
labels just outside the pie circumference. See notes below.

Notes

This affects pie charts only.

Vaues greater than or equal to 0.5 place the labels outside the pie. The default value 0.5 places the labels outside and
closeto the pie circumference. Larger values move the labels away from the pie. A value of 1.0 would place the labels
about twice as far from the pie center as the pie radius.

Values less than 0.5 place the labels inside the pie circumference, with smaller values moving the labels in towards
the center. To place the labels just inside the pie circumference, use 0.49 (for example). Using O (or Fal se) results
inno labels at all.

A more detailed definition of the label scale position parameter isthat it is a scale factor applied to the diameter of the
pie (at the angle where the label will be drawn), which determines the text basepoint for the label. However, PHPlot
adjusts the result when it is close to the pie circumference.

Note that PHPlot sizesthe pie chart so the labelsfit inside the plot area, if possible. This meansthe label scale position
will affect the pie size, if greater than or equal to 0.5.

To control the pie chart label contents, see SetPiel abel Type.

History

Starting with PHPIot-5.6.0, thelabel scale position argument wasinterpreted as above, with values greater than or equal
to 0.5 meaning outside the pie, values less than 0.5 meaning inside, and 0 meaning no labels. Through PHPIot-5.5.0,
the label scale position was used with less precision, and included an additional 1.2 scale factor to try to move the
labels further out in the hope that they would be clear of the pie.

Accepting 0 or Fal se as avalid argument value to disable the labels was added in PHPIot-5.6.0. Before that, the
labels were aways plotted.

The ahility to control pie label contents, and the automatic sizing of the pie to leave room for labels, were added
in PHPIot-5.6.0. Through PHPlot-5.5.0, pie chart labels always displayed segment percentages, and the pie size was
calculated without regard to the labels.

292



Setlegend

SetLegend

Setl egend — Add text to alegend box
Synopsis

$pl ot - >Set Legend( $I eg)

Description

Set Legend sets the text to be displayed in the legend. A legend is often needed when a plot contains more than
one data set, to identify the purpose of the different data sets being plotted. The legend text consists of multiple lines,
with each line identifying one data set on the plot. PHPlot adds an identifying color box or shape marker next to each
linein the legend.

Parameters

$l eg
An array with each element containing the text for one line of the legend. Or, if not an array, the one line to be
appended to the legend. See notes.

Notes

By default, no legend is displayed.

The legend usually needs to contain one line of text for each data set plotted on the graph, in the same order as the
dataarray. You can supply all thelegend linesin asingle call to SetL egend as an array, or you can build up the legend
one line at atime with multiple calls to SetLegend, supplying one line per call (in the same order as the data setsin
the data array).

Legend text lines are displayed in order from top to bottom in the legend. Each line has a color box or shape maker
with the corresponding color from the data colors array. The colors used in the legend color boxes or shape markers
are independent of any custom data color callback (see Section 4.5, “ Custom Data Color Selection™).

To cancel alegend (perhaps as part of drawing multiple plots on an image), pass an empty array or NULL as $l eg.

To control the legend position on the plot, use SetLegendPixels, SetLegendWorld, or the more general
SetL egendPosition. You can control the text and color box or shape marker alignment within the legend using

SetlLegendStyle.

Use Setl egendUseShapes to select color boxes or shape markers in the legend.

History

Accepting NULL asavalid argument value was added in PHPIot-5.3.1. Through PHPIot-5.3.0, passing NULL would
cause an efror.
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SetLegendBgColor

Setl egendBgColor — Set legend background color
Synopsis
$pl ot - >Set LegendBgCol or ( $col or)

Description

Set LegendBgCol or setsthe background color used in the legend.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set LegendBgCol or isnot used, the legend background color will be the same as the image background color.
The image background color is set with SetBackgroundColor, and defaults to white.

If you position the legend outside the plot area, this function is useful to make it stand out more, by using a color that
differs from image background color. Similarly, if your legend is positioned inside the plot area, but you have not
changed the plot area background, you can use this function to make the legend stand out with a different background
color.

History

Thisfunction wasadded in PHPIot-6.0.0. In earlier rel eases, the legend background was always drawn using theimage
background color.
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SetLegendColorboxBorders

Setl egendCol orboxBorders — Control the borders around color boxes in the legend
Synopsis
$pl ot - >Set LegendCol or boxBor der s([ $cbbrode] )

Description

Set LegendCol or boxBor der s controls the appearance of the borders around the color boxes in the legend. The
borders can be off, on using the Text color, or on using the set of Data Border colors.

Parameters
$cbbnode
Optional string indicating the color mode for the legend color boxes. If supplied, it must be one of the following
values:
Mode Description
none No color box borders are
drawn
textcolor Use the Textcolor for al

legend color boxes

databordercolor |Use successive entries
from the Data Border
Colors array for each
legend color box

If omitted, t ext col or isused.

Notes

By default, the color boxes are drawn using the text color set with SetTextColor, which defaults to black.

If the color box border modeisdat abor der col or, then the colors set with SetDataBorderColors are used. (These
arethe same colors used asbordersfor the barsin abar chart.) Thetop line (or bottom line, if Setl egendReverse(True)
is used) in the legend will have a color box using the first data color (see SetDataColors) and a border using the first
data border color, etc.

History

This function was added in PHPIot-6.0.0. In earlier releases, the legend color boxes aways had a border using the
text color.

295



SetlegendPixels

SetLegendPixels

Setl egendPixels — Position the legend on the image (device coordinates)
Synopsis

$pl ot - >Set LegendPi xel s([ $x, $y])

Description

Set LegendPi xel s letsyou position the legend on the image, using device coordinates, rather than letting PHPIot
position it for you.

Parameters

$x , By
Absolute device coordinates of the upper left corner of the legend box. The units are pixelsand the originisinthe
upper left corner of theimage. If the values are omitted or NULL, the default behavior is restored.

Notes

The default behavior isfor PHPIot to position the legend in the upper right corner of the plot area.

See Setl egendPosition for more flexible legend positioning options. Set LegendPi xel s($x, 9$y) isequivaent
to Set LegendPosition(0, 0, 'image', 0, 0, $x, $y).Thisplacesthetop left corner of the legend
at the top left corner of the image, offset by ($x, $y) pixels.

See also Setl egendWorld.

History

Through PHPIot-5.3.0, the arguments were required. To restore the default behavior, it was necessary to use
Set LegendPi xel s(NULL, NULL) . Starting with PHPIot-5.3.1, the arguments may be omitted to restore the
default behavior.
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SetLegendPosition

Setl egendPosition — Position the legend
Synopsis

$pl ot - >Set LegendPosi ti on($x, $y, $relative_to, $x_base, $y_base,
[$x_of fset], [$y_offset])

Description

Set LegendPosi ti on letsyou position the legend on the image, using relative coordinates, world coordinates, or
device (pixel) coordinates.

Parameters

$x , By
Relative coordinates of a point on the legend box to use as areference. The coordinates are relative to the size of
the legend box, with the upper left corner as (0.0, 0.0) and the lower right corner as (1.0, 1.0).

$relative_ to

A string indicating how the next two parameters ($x_base, $y_base) are interpreted. Accepted values are: image,
plot, world, or title. See the description of the next parameters for details.

$x_base , $y_base
Reference point for positioning the legend. The interpretation depends on the previous parameter $relative to as

follows.

$relative to $x_base, $y_base

image Relative coordinates of a point on the image. The point on the legend box indicated by ($x,
$y) isplaced at this point. These coordinates are relative to the size of the image, with (0.0,
0.0) being the upper left corner, and (1.0, 1.0) being the lower right corner.

plot Relative coordinates of a point on the plot area. (The plot areais generally the area enclosed
by the X and Y axislines.) The point on the legend box indicated by ($x, $y) is placed at
this point. These coordinates are relative to the size of the plot area, with (0.0, 0.0) being the
upper left corner, and (1.0, 1.0) being the lower right corner.

title Relative coordinates of a point in the main plot title. The point on the legend box indicated
by ($x, $y) is placed at this point. These coordinates are relative to a bounding box which
encloses the main plot title, with (0.0, 0.0) being the upper left corner of the title, and (1.0,
1.0) being the lower right corner.

world World coordinates

$x_offset , $y_of fset
Optional arguments specifying an additional offset for the legend, in device (pixel) coordinates. After the legend
position has been calculated using the preceding arguments, this offset is added to the position. It can be used

to move the legend a little bit away from the edge of the image or plot, for example. If not specified, no offset
isapplied.

Notes

For examples of using Set LegendPosi t i on, see Section 5.36, “Example - Legend Positioning”.
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By default, PHPlot will position the legend in the upper right corner of the plot area, with a small offset. This is
equivalent to:

$pl ot - >Set LegendPosition(1, 0, 'plot', 1, 0, -5, 5);
The default behavior can be restored by using NULL for the $x and $y arguments (or the $x_offset and $y_offset

arguments) in Set LegendPosi ti on. Thatis, using NULL for any of those arguments undoes any previous call to
Setl egendPosition, SetlegendPixels, and SetlegendWorld.

See Setl egendPixels and Setl egendWorld for simpler forms of legend positioning.
Set LegendWor | d( $x, $y) isequivaentto Set LegendPosition(0, 0, '"world', $x, $y).
Set LegendPi xel s($x, $y) isequivalenttoSet LegendPosition(0, 0, 'image', 0, 0, $x, $y).

The value of each of X and Y used in relative coordinates are usually in the range (0.0 <= x, y <= 1.0), but thisis not
required by PHPIot. For the legend box reference point ($x, $y) or when using 'title' or ‘plot' mode ($base_x, $base_y),
avalue outside this range may be used to refer to a point outside the object. For example, using (-1, -1) for ($x, $y)
indicates a point above and to the left of the upper left corner of the legend box at a distance equal to the width and
height of the legend box. Relative coordinates outside this range for 'image’ mode ($base_x, $base_y) will be outside
the image and not visible.

Positioning relative to ‘world' will not work with pie charts, because they have no valid world coordinates.

History

This function was added in PHPIot-5.4.0, and SetL egendPixels and Setl egendWorld were changed to be simple
wrappersthat call Set LegendPosi ti on. No other legend positioning methods were available in earlier releases.
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SetLegendReverse

Setl egendReverse — Control the order of text linesin the legend
Synopsis

$pl ot - >Set LegendRever se( $r ever se)

Description

Set LegendRever se is used to change the order of entriesin the legend. A legend is drawn if Setlegend is used.
The legend contains of a series of text strings, and optionally color boxes or shape markers, identifying the data sets
(for example, plot lines). The legend line identifying the first data set is normally drawn at the top of the legend, with
therest of thelinesin order below it. Set LegendRever se can be used to reverse that order, so the line for the first
data set is drawn at the bottom of the legend.

Parameters

$rever se
True to reverse the order of legend entries (bottom up), False to keep the default order (top down).

Notes

The main use of this function is to set the legend line order for stackedbars and stackedarea plots. In these plot
types, the first data set (bar segment or area section) is plotted along the the bottom of the plot, with subsequent data
setsin order above it. By default, alegend for these plot types will correctly identify the data sets by color, but the
entries in the legend will be in the opposite order compared to the data sets and colors on the plot. Use $pl ot -
>Set LegendRever se( Tr ue) with these plot types to keep the legend entries and plotted data sets in the same
order.

See Section 5.15, “ Example- Stacked Bars, Unshaded” for an exampl e showing thelegend ordering reversal, compared
to Section 5.14, “Example - Stacked Bars, Shaded”.

History

This function was added to PHPIot-5.5.0.
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SetLegendStyle

Setl egendStyle — Control the appearance of the legend
Synopsis

$pl ot - >Set LegendStyl e($t ext _al i gn, [ $col orbox_align])

Description

Set LegendSt yl e controls the appearance of the legend, which isdrawn if Setl egend is used. The legend contains
of a series of text strings and either color boxes or shape markers, identifying the plot lines. SetlL egendStyle sets the
alignment of the text strings and color boxes or shapes markers. First the color boxes or shapes markers are aligned
within the legend box, left or right, and then the text strings are aligned within the remaining space, left or right.
Setl egendStyle can also turn off the color boxes or shape markers.

Parameters

$text _align
A string indicating the alignment of thetext strings: 'left' or 'right'. If 'left’, the text strings are | eft-aligned between
the legend box edge and the color boxes or shape markers. If 'right', the text strings are right-aligned between the
legend box edge and the color boxes or shape markers.

$col orbox_al i gn
Optional string indicating the alignment of the color boxes or shape markers: 'left’, 'right’, or 'noné€'. If 'left', they are
drawn along theleft side of thelegend box. If 'right’, they are drawn along theright side of thelegend box. If 'none,
no color boxes or shape markers are drawn. If this parameter is omitted, the same alignment as $text_align isused.

Notes

By default, the color boxes or shape markers are lined up along the right side of the legend box, and the text strings
areright-aligned just |eft of the color boxes or shape markers. The following figure shows the four possible alignment
choices.

Plot Line 1 |:|
Longer label for Plot Line 2 |:| SetLegendStyle ( 1 right‘ , 'Iight' )
line SD
|:|P10t Line 1
[ Longer label for Plot Lire 2 | SetlegendStyle ('left', 'left')
Dline 3
|:| Plot Line 1
|:|Longer~ lahel for Plot Line 2 SetLegendStyle ( 'right' , left')
|:| line 3
Plot Line 1 |:|
Longer label for Plot Line 2 |:| SetLegendStyle ('left’', ‘right‘ ]
line 3

Using 'none’ for $colorbox_align results in a legend with only text lines. This is not recommended for multi-line or
multi-dataset plots, unless you have provided some other way to indicate which legend text line goes with which plot,
or if you are using the legend for some purpose other than identifying the plot lines.
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History

In PHP ot-6.0, the term 'point shapes was replaced with 'shape markers, since PHPlot can now produce markers for
line plots as well. (There was no change to the behavior of Set LegendSt yl e - only the description changed.)

The option to use point shapes instead of color boxes in the legend was added in PHPIot-5.4.0. See
Setl egendUseShapes. In earlier releases, the $col or box_al i gn parameter to Set LegendSt yl e only applied
to color boxes.

Through PHPIot-5.3.1, there was an optional third parameter $st yl| e, which wasintended for possible future use but
was never used. It was removed at PHPlot-5.4.0.

This function was added to PHPIot-5.0.4.
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SetLegendTextColor

Setl egendTextColor — Set legend text color
Synopsis
$pl ot - >Set LegendText Col or ($col or)

Description

Set LegendText Col or setsthe color used for lines of text in the legend.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set LegendText Col or is not used, text in the legend will be drawn using the general text color as set with
SetTextColor. The default for the general text color is black.

History

Thisfunction was added in PHPIot-6.0.0. In earlier releases, the text in the legend was always drawn using the general
text color.
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SetLegendUseShapes

Setl egendUseShapes — Use color boxes or shape markersin the legend
Synopsis

$pl ot - >Set LegendUseShapes( $use_shapes)

Description

Set LegendUseShapes setsthe legend to use either color boxes or shapes marker to show which legend line goes
with which data set.

Parameters

$use_shapes
A boolean value: true to use shape markers, false to use color boxes.

Notes

By default, the legend is drawn with color boxes.

Use of Set LegendUseShapes( True) instructs PHPIot to use an alternate marker in the legend. The marker
depends on the plot type used in the plot.

* For points and linepoaints plots, the alternate marker is the point shape used to identify the data set in the plot.

« For lines and squared plots, the alternate marker is a short horizontal line segment matching the corresponding data
set linein the plot.

« For all other plot types, no aternate marker is defined, and Set LegendUseShapes isignored.

When shape markers are enabled using Set LegendUseShapes( Tr ue) , PHPlot will first draw a solid box with
the same color as the plot area background (if plot area background color is enabled with SetPlotBgColor and
SetDrawPlotAreaBackground). Then it will draw the shape marker, overlaying the background box.

Point shape markers will have the same color and size as the point shape used in the plot for the corresponding data
set. Note that PHPIot will not adjust the legend box size or line spacing based on the point shape sizes set with
SetPointSizes. If the point shapes aretoo big, they will overflow their allocated space and overlap. Y ou can control the
legend text line height to account for large point shapes by adjusting the line spacing parameter (using SetLineSpacing,
SetFont, or related font control functions.

Line segment markerswill havethe same color, linewidth, and style asthe lines used in the corresponding data set. The
areareserved in the legend for color boxes or shape markersis automatically made 4 times wider when line segment
markers are used, in order to improve visibility.

For examples of legends with color boxes and shape markers, see Section 5.35, “Example - Legend with Shape
Markers’.

History

PHPIot-6.0.0 added a third type of shape marker for legends. line segments, and Set LegendUseShapes now
applies to more plot types. Before PHPIot-6.0.0, only color boxes and point shape markers were available, and
Set LegendUseShapes wasignored with plot types other than poi nt s and| i nepoi nt s.
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This function was added to PHPIot-5.4.0. Before that, only color boxes were available in legends.
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SetLegendWorld

Setl egendWorld — Position the legend on the image (world coordinates)
Synopsis

$pl ot - >Set LegendWor | d( $x, $y)

Description

Set LegendWor | d lets you position the legend on the image, using world coordinates, rather than letting PHPIot
position it for you. (World coordinates are the coordinate space of your data points.)

Parameters

$x , By
World coordinates of the upper left corner of the legend box. The units and origin are the same as the data you
are plotting.

Notes

The default behavior isfor PHPIot to position the legend in the upper right corner of the plot area.

See Setl egendPosition for more flexible legend positioning options. Set LegendWor | d( $x, 9$y) isequivaent
to Set LegendPosition(0, 0, '"world', $x, $y). Thisplacesthetop left corner of the legend at world
coordinates $x, $y with no pixel offset.

See also SetlegendPixels.

This function will not work with pie charts, because they have no valid world coordinates.

History

This function did actually work with pie charts through PHPlot-5.5.0, although we are not sure what it did, since pie
charts do not have valid world coordinates.

Through PHPIot-5.0rc3, it was required that the data array, axistypes, and any other setting which affects the scale of
the data be set up before this function is used. Starting at PHPlot-5.0.4 this is no longer required, as the coordinates
you supply are not scaled until the plot is drawn.
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SetLightGridColor

SetLightGridColor — Set the color for grid lines and X datalabel lines
Synopsis
$pl ot - >Set Li ght G'i dCol or ($col or)

Description

Set Li ght Gri dCol or setsthe color used for the X and Y grid lines. This color is aso used for X Data Lines, if
enabled with SetDrawXDatalabelLines.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

This function, not SetGridColor, setsthe color for the grid lines. The default color is gray.
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SetLineSpacing
SetLineSpacing — Set spacing between lines of multi-line text elements
Synopsis

$pl ot - >Set Li neSpaci ng( $spc)

Description

Set Li neSpaci ng setsthe default spacing between lines of amulti-linetext element. Multiple lines can be specified
in titles, for example, by placing a newline between lines (for example: "Line 1\nLine 2"). Line spacing a so affects
the legend. Y ou can override the default line spacing for individual text elements (such as the X title) using SetFont,
SetFontGD, and SetFontTTF.

Parameters

$spc
Desired default line spacing factor. For the built-in GD fonts, this is the number of pixels between lines. For
TrueType fonts, thisis an adjustment factor for the font's built-in line spacing (see notes).

Notes

The default line spacing value is 4. For GD fonts, this is the number of pixels between text lines, and is independent
of thefont size.

TrueType fonts have a built-in line spacing amount, which is the distance between the baseline of one text line and
the top of the next text line. With TrueType text, PHPlot uses the line spacing value (set with SetLineSpacing or one
of the SetFont functions) as an adjustment factor for this built-in line spacing. A value of 4 produces the built-in line
spacing, lower values reduce the spacing and larger values increase the spacing. A value of O for line spacing would
result in the baseline of one line nearly touching the top of the next line.

History

The interpretation of the line spacing as an adjustment factor for TrueType text, rather than avalue in pixels, began
with PHPIot-5.0.6. Thisis also when the line spacing could be adjusted for each text element.

At PHPIot-5.0.5, line spacing was the number of pixels between lines of text, for both GD or TrueType fonts. Before
PHPIot-5.0.5, line spacing did not affect TrueType font text at all, except in the legend.

Before PHPIot-5.0.5, the line spacing had to be set before setting titles, because the title height was cal culated when
setting the title. This restriction was removed in PHPIot-5.0.5, so line spacing and titles can be set in either order.
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SetLineStyles
SetLineStyles — Set the line style (solid or dashed) for each data set
Synopsis

$pl ot - >Set Li neStyl es($l s)

Description

Set Li neSt yl es selectsthe line style for each plotted data set.

Parameters
$l s

An array of strings, each either 'solid', for solid lines; 'dashed’, for dashed lines, or 'noné€, to suppress the lines
(see notes). Or, asingle value of 'solid' or 'dashed' to apply to all data sets.

Notes

If an array isused for $I s, it must use zero-based sequential integer indexes.

Theline style for dashed lines can be set with SetDefaultDashedStyle.

By default, the line styles are 'solid’, 'solid’, and 'dashed'. (As with all style arrays, PHPIot duplicates the array as
needed for the number of data setsto be plotted.) This meansthe 3rd and 6th data sets will plot as dashed lines unless
you use SetLineStylesto changeit.

A line style can be set to 'none' to suppress the line for that data set. This is only useful with 'linepoints' plot types,
and results in a 'points plot type for that data set: markers only, but no lines. (This is available with PHPIot-5.0rc3
and higher.)
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SetLineWidths

SetLineWidths — Set line width (thickness) for each data set
Synopsis

$pl ot - >Set Li neW dt hs( $I w)

Description

Set Li neW dt hs setsthe desired line width to be used when plotting each data set.

Parameters

$lw
An array of linewidthsin pixels, one for each data set to be plotted. Or, asingle value to be used for al data sets.

Notes

If an array is used for $I w, it must use zero-based sequential integer indexes.

The plot types that support using different line widths for the data sets being plotted are: lines, linepoints, squared,
and thinbarline. In addition, you can use Set Li neW dt hs with some other plot types which support only a single
data set but use multiple line widths in a plot-specific way: boxes, candlesticks, candlesticks?, and ohlc. Line widths
do not apply to all other plot types.

By default, al data set plot linesare 1 pixel wide.
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SetMarginsPixels — Set margins around the plot area
Synopsis

$pl ot - >Set Mar gi nsPi xel s([$In], [$rn], [$tn], [$bn])

Description

Set Mar gi nsPi xel s setsthe size of the margins around the plot area. By default, the margin sizes are automatically
calculated based on the space needed. Use SetMarginsPixels to override these automatic cal culations and set specific
margin sizes. The four margins are specified independently and in pixels.

Parameters

$lm
Optional argument specifying theleft margin, in pixels. If omitted or NULL, thevalueisautomatically calculated.

$rm
Optional argument specifying theright margin, in pixels. If omitted or NULL, thevalueisautomatically cal culated.

$tm
Optional argument specifying thetop margin, in pixels. If omitted or NULL, thevalueisautomatically calculated.

$bm
Optiona argument specifying the bottom margin, in pixels. If omitted or NULL, the value is automatically
calculated.

Notes

The plot areais equal to theimage areaminusthe margins. By default, the margins are automatically cal culated based
on the space needed for items outside the plot area. The plot areaisthen whatever space remains. Calculation for most
plot types takes into account the main title, axistitles, tick or datalabels, and tick marks (but not the legend, if drawn).
For pie charts, only the main title sizeis used when cal cul ating the needed margins. Use SetMarginsPixelsto override
these automatic calculations and control the margins.

The upper left corner of the plot areais at device coordinates (Left Margin, Top_Margin). The lower right corner of
the plot areais at device coordinates (Image_Width - Right_Margin, Image Height - Bottom_Margin).

SetMarginsPixels and SetPlotAreaPixels perform the same function with different semantics. It makes no senseto use
both - only the last one called will have an effect.

Trailing defaulted arguments can be omitted, but non-trailing defaulted arguments must be specified as NULL. For
example, to set the right margin to 100 pixels, and let PHPIot calculate the other three margins, use;

$pl ot - >Set Mar gi nsPi xel s(NULL, 100);

History

Through PHPIot-5.0.6, SetMarginsPixels required all 4 arguments be specified and not be NULL. Starting with
PHPIot-5.0.7, each margin can either be specified or automatically calcul ated.
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SetNumberFormat — Set the separators used when formatting number labels
Synopsis
$pl ot - >Set Nunber For mat ( $deci mal _poi nt, $t housands_sep)

Description

Set Nunber For nat sets the separator characters used when formatting number labels. Labels are formatted as
numbers when the 'datal format type is selected with SetX L abel Type or SetY Label Type.

Parameters

$deci mal _poi nt
The character used as a decimal point, to separate the integer part of the label from the fraction part.

$t housands_sep
The character used as a thousands grouping separator (placed between every group of 3 digitsleft of the decimal
point).

Notes

These separators are only used for labels when 'data mode formatting is selected with SetXLabelType or
SetYLabel Type.
If Set Nurber For mat isnot used, PHPlot attempts to get the proper separator characters from your system locale.

If this works and your locale is set correctly, you will probably not need to use this function. If locale information is
not available, the default for decimal_point is a period, and the default for thousands_sep is a comma.

If your system locale is set to "C" or "POSIX", you might find that there are no thousands separators in your
formatted labels. This is the correct behavior for those locales. If you cannot select a more specific locale, use
Set Nunber For nat to set the correct separators.

To set the number of decimal places, use SetPrecisionX and SetPrecisionY .

If you are trying to force a specific locale with setlocale(), it will not work, because PHPIot uses setlocale(LC_ALL,
") to import locale information from the system, and this overrides aforced locale from your script. On non-Windows
platforms, you can force alocale using environment variables, but this does not work on Windows. To address this,
PHPlot has (see the History section below) a special member variable | ocal e_overri de that prevents PHPlot
from importing locale settings from the system. For example, if the following code is used, numeric formatting will
usethe fr_CA locale settings, regardless of the system locale.

setl ocal e(LC ALL, 'fr_CA'); # On Wndows use: 'French_Canada'
$pl ot = new PHPI ot (800, 600);
$pl ot - >l ocal e_override = True;

History

Thel ocal e_overri de hook was added in PHPIot-5.1.0. Before that, there was no way to force a specific locale
on Windows, and on other platforms a locale could be forced only by using environment variables. The hook was
added primarily for testing on Windows, but could be needed in other situations too.
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This function was added to PHPIot-5.0.4. Versions up to and including 5.0rc3 always used a period for decimal point,
and comma for thousands separator.
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SetNumX Ticks — Set the number of X tick intervals
Synopsis
$pl ot - >Set NunXTi cks([$nt])

Description

Set NunmXTi cks sets the number of tick intervals along the X axis. You can use either this function or
SetXTicklncrement (but not both) to control the tick mark spacing.

Parameters

$nt
Integer number of tick intervals. If the value is omitted or an empty string, the default behavior is restored.

Notes

Set NunmXTi cks sets the number of intervals into which PHPlot divides the X data range. If there are N intervals,
there might be as many as N+1 tick marks (accounting for one at each end). Or, there might be N or N-1 tick marks, if
atick anchor is set with SetXTickAnchor, or if PHPlot istold to omit tick marks from either end with SetSkipL eftTick

or SetSkipRightTick.

If you use Set NumXTi cks, you will get exactly that many tick intervals, regardless of whether the resulting tick
increment is a whole number. In general, you would only use Set NumXTi cks when also using SetPlotAreawWorld
to specify both ends of the X plot range. For example:

$pl ot - >Set Pl ot AreaWor | d(0, NULL, 200);
$pl ot - >Set NunXTi cks( 10) ;

Y ou will have an X range from 0 to 200, with 10 intervals of 20 units.

If neither Set NumXTi cks nor SetXTicklncrement is used, the tick interval is automatically calculated by PHP ot.
See Section 4.6.7, “ Automatic Tick Increment Calculation” for details.

History

Before PHPIot-6.0.0, if neither the number of ticks nor the tick increment was specified, PHPIot calculated the tick
increment as 1/10 of the X data range. Starting with PHPIot-6.0.0, a more complex algorithm is used which tries to
produce 'natural’ tick increments.

Starting with PHPIot-6.0.0, if you call both Set NumXTi cks and Set XTi ckl ncr ement , the tick increment
has priority and the specified number of ticks is ignored. Before PHPI0t-6.0.0, the behavior was order-dependent:
whichever function was used last had priority.

Through PHPIot-5.3.0, the argument was required. To restore the default behavior, it was necessary to use
Set NumXTi cks(' ') . Starting with PHPIot-5.3.1, the argument may be omitted to restore the default behavior.
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SetNumY Ticks — Set the number of Y tick intervals
Synopsis
$pl ot - >Set NumYTi cks([$nt])

Description

Set NumyTi cks sets the number of tick intervals along the Y axis. You can use either this function or
SetY Ticklncrement (but not both) to control the tick mark spacing.

Parameters

$nt
Integer number of tick intervals. If the value is omitted or an empty string, the default behavior is restored.

Notes

Set NumyTi cks sets the number of intervals into which PHPlot divides the Y data range. If there are N intervals,
there might be as many as N+1 tick marks (accounting for one at each end). Or, there might be N or N-1 tick marks, if a
tick anchor isset with SetY TickAnchor, or if PHPIot istold to omit tick marksfrom either end with SetSkipBottomTick

or SetSkipTopTick.

If you use Set NumyTi cks, you will get exactly that many tick intervals, regardless of whether the resulting tick
increment is a whole number. In general, you would only use Set NumyTi cks when also using SetPlotAreaworld
to specify both ends of the Y plot range. For example:

$pl ot - >Set Pl ot AreaWor | d(NULL, -10, NULL, 10);
$pl ot - >Set NunXTi cks(20) ;

You will haveaY range from -10 to 10, with 20 intervals of 1 unit each.

If neither Set NumvYTi cks nor SetY Ticklncrement is used, the tick interval is automatically calculated by PHP ot.
See Section 4.6.7, “ Automatic Tick Increment Calculation” for details.

History

Before PHPIot-6.0.0, if neither the number of ticks nor the tick increment was specified, PHPIot calculated the tick
increment as 1/10 of the Y data range. Starting with PHPIot-6.0.0, a more complex algorithm is used which tries to
produce 'natural’ tick increments.

Starting with PHPIot-6.0.0, if you call both Set NumyTi cks and Set YTi ckl ncrenment, the tick increment
has priority and the specified number of ticks is ignored. Before PHPI0t-6.0.0, the behavior was order-dependent:
whichever function was used last had priority.

Through PHPIot-5.3.0, the argument was required. To restore the default behavior, it was necessary to use
Set NumyTi cks(' ') . Starting with PHPIot-5.3.1, the argument may be omitted to restore the default behavior.
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SetOutputFile — Redirect PHPIot output to afile
Synopsis

$pl ot - >Set Qut put Fi | e($out put_file)

Description

Set Qut put Fi | e arranges for image output to be sent to afile instead of to the browser (or standard output). By
default, output is sent to the browser (or standard output, if running from the command line).

Parameters

$out put _file
Pathname of the file to write the image data into.

Notes

The output file will only be produced if Setlslnling(True) is called.

By default, there is no output file, and the image is written to the browser or standard output.
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SetPieAutoSize — Enable or disable automatic pie chart size calculation
Synopsis

$pl ot - >Set Pi eAut 0Si ze( $enabl e)

Description

Set Pi eAut 0Si ze controlsthe automatic pie chart size calculation. When thisis enabled, PHPIot calculatesthe size
of the pie by taking the label sizesinto account.

Parameters

$enabl e
Tr ue to enable automatic size calculation, or Fal se to use the maximum area.

Notes

By default, automatic pie chart sizing is enabled.

If automatic pie chart sizing is disabled, PHPlot will make the pie as large as possible to fit within the plot area (see
SetPlotAreaPixels), minus a small 5-pixel margin on each side. The center of the pie is always at the center of the
plot area.

If automatic pie chart sizing is enabled, PHPIot will leave additional room within the plot areafor the pie chart labels.
It will calculate the maximum width and height of the labels, and use these to increase the margins. Note that it does
not take into account where each label is displayed. For example, if thereisavery wide label displayed only at the top
of the pie, thiswill still result in adecreasein overall pie width.

If pielabelsareeither disabled or positioned inside the pie (using SetL abel Scal ePosition), then Set Pi eAut 0Si ze()
has no effect. Whether automatic sizing is on or off, the pie chart will use the maximum size in this case, since no
additional space is needed for labels.

With automatic pie chart sizing enabled, PHPlot prevents overly long labels from resulting in a pie chart which istoo
small. It does this by limiting the minimum pie size to one half of the plot width or height, even if this causes labels
to run off the edge. This behavior can be adjusted - see Section 4.7.5, “ Tuning Pie Charts’ for more.

History

This function was added in PHPIot-5.6.0. In earlier releases, PHPlot never took label sizes into account when
calculating the pie size. Note that the default Tr ue is not backward compatible. However, there were additional
changes made to pie chart sizing and label positioning in PHPIot-5.6.0, such that neither enabling nor disabling
automatic sizing will produce identical results compared to previous releases.
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SetPieBorderColor — Set the color for pie chart segment borders
Synopsis
$pl ot - >Set Pi eBor der Col or ($col or)

Description

Set Pi eBor der Col or setsthe color which is used for borders drawn around pie chart segments (if enabled).

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set Pi eBor der Col or is not used, pie chart segment borders (if enabled) are drawn using the color set with
SetGridColor. If neither Set Pi eBor der Col or nor Set Gri dCol or isused, the default color is black.

By default, pie chart segment borders are drawn for unshaded plots, and not for shaded plots. See SetDrawPieBorders
for more information.

History

This function was added in PHPI0t-6.0.0. In earlier releases, pie chart segment borders always used the color set with
SetGridColor, which also sets the color of other elements.
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SetPieDirection — Set the direction for pie chart segments
Synopsis

$pl ot - >Set Pi eDi r ect i on( $whi ch)

Description

Set Pi eDi r ect i on setsthedirection for segments around a pie chart - clockwise or counter-clockwise.

Parameters
$whi ch
Indicates the direction for pie segments. Usethe string ' ¢l ockwi se' or' CW to get segmentsin aclockwise

direction. Usethe string' count er cl ockwi se' or' CCW to get segments in a counter-clockwise direction.
(The argument value is not case sensitive.)

Notes

The default direction is counter-clockwise.

See also SetPieStartAngle which is used to set the starting angle for the first pie segment.

Example

See Section 5.47, “Example - Pie Chart Start Angle and Direction”.

History

This function was added in PHPI0t-6.0.0. Before that, pie chart segments always started at 0 degrees and advanced
in a counter-clockwise direction around the pie.
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SetPiel abel Color — Set the color for pie chart data labels

Synopsis

$pl ot - >Set Pi eLabel Col or ( $col or)

Description

Set Pi eLabel Col or setsthe color which is used for data labels on pie charts.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set Pi eLabel Col or isnot used, pie chart data labels are drawn using the text color set with SetGridColor. If
neither Set Pi eLabel Col or nor Set Gi dCol or isused, the default color is black.

See also Section 3.6, “Labels’ for information about different label types.

PHPIot has a deprecated function called Set Label Col or . Do not use this function. It does not set the color used
for labels.

History

This function was added in PHPIot-5.7.0. In earlier releases, the pie chart data labels used the color set with
SetGridColor, which aso sets the color of other elements. Although it would have made more sense to use
SetDatal_abel Color to set the color for pie chart datalabels when that function wasintroduced, it would have not have
been backward compatible, since the default color comes from a different source.
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SetPiel abel Type — Set type and format for pie chart labels
Synopsis

$pl ot - >Set Pi eLabel Type($source, [$type], [...])

Description

Set Pi eLabel Type setsthetype and format of |abelswhich will be displayed on a pie chart. Thelabelsidentify the
segments of the pie. They can show the segment percentage, a numeric value, or atext string.

Parameters

There is one required argument, $source, following by an optional argument $type. If $type is present and not empty,
additional arguments are required.

$source
A string or array indicating the source of the label. If a string, it must be one of the following values (see notes
for more details):

Source |Description

index Use the ordinal number of the segment (starting at 0)
|abel Use the label string from the data array
percent | Usethe segment's percentage of the whole pie

value Use the numeric value of the segment

An empty string (or NULL) restores the default pie chart 1abel source and format type.

An array of strings can be used. Each element in the array must be one of the string values above. PHPlot will
join the multiple sources for the label, separating each pair with a space. This can be used with custom formatting
types to have pie chart labels with multiple fields (such as percentage and label, or label and value). See notes
below for more.

$t ype
Optiona argument indicating how to format the label string. If supplied, it can be one of the following: dat a,
printf,orcust omIf theargumentismissing or an empty string, thisindicatesthat the default of no formatting
should be used. If the argument is provided and not empty, additional arguments are required or optional as shown
below.

If the $type argument isdat a, there are three optional arguments:

$preci si on
The formatting precision, or number of decimal places (optional). If omitted, the default is 1.

$Sprefix
A prefix string to be placed before the formatted label values.

$suffix
A suffix string to be placed after the formatted label values. When $sourceisper cent , apercent sign ‘%' should
be specified as the suffix.
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If the $type argument ispr i nt f, thereis one optiona argument:

$f or mat
Formatting string, used with sprintf (). The formatting string must contain exactly one conversion
specification (%-code) which consumes a single argument. If omitted, the default value of '%e' uses scientific
notation with default field sizes.

If the $type argument iscust om there is one required argument and one optional argument:

$cal | back
A callback function to format the label. Thisis either the name of afunction (as a string), or atwo-element array
with an object instance and method name. (Refer to the PHP documentation for more information on the callback
type.) The callback will be called with two arguments: the value of the label to be formatted, and the pass-through
argument (see next).

$cal | back_arg
A pass-through argument for the callback function. If omitted, NULL is used.

Notes

The default formatting if this function is not called is to show the percentage of each segment, formatted with one
decimal point and a percent sign suffix. Thisisthe same as:

$pl ot - >Set Pi eLabel Type(' percent', 'data', 1, "', "%);

The default formatting can be restored by passing an empty string or NULL as the $source argument. (Note: The
default precision can be changed; see History below.)

The formatting arguments starting with $type work exactly the same way as when formatting X tick labels (for
example) using SetX L abel Type. See there for formatting examples. Date/time formatted |abels would also work here,
but are not documented for pie chart labels because they are unlikely to be useful.

If $sourceisi ndex, thelabel sourceisaninteger starting with O for thefirst pie segment, 1 for the second pie segment,
etc. (By default, segments are drawn counter-clockwise from O degrees, but this can be changed.) This can be useful
with cust omtype formatting, by providing a formatting function to get the label text from an external array (for
example).

If $sourceis| abel , the label source is taken from the data array as set with SetDataValues. This can only be used
with data type text-data-single, because that is the only data type where each data array row (and its label, in the first
array position) corresponds to a single pie segment.

If $sourceis per cent , the label source is the percentage of the pie represented by the segment being labeled. This
normally needsto used with $type=dat a, pri nt f , or cust omformatting, in order to get afixed number of decimal
places and a percent sign suffix. Note that the following is probably not useful:

$pl ot - >Set Pi eLabel Type(' percent'); // Do not use

The resulting labelswould display segment percentages, but as unformatted floating point numbers with no suffix. For
example, instead of "48.5%", the label might display: "48.4865312". Thisisusually not the desired result.

If $sourceisval ue, the label source isthe numeric value of the pie segment. Depending on the data type used, this
isavalue or sum of values from the data array.

If $source is an array, the result is a string containing multiple space-separated fields. Thisis most likely to be useful
with custom formatting. A custom label formatting function can split up the fieldsusing expl ode(' ', $str).
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Note: If one of thefieldsisalabel which might contain spaces, always place that field last when specifying the $source
array, and use the 3rd parameter to explode() to limit the number of fields returned. Thiswill ensure that the complete
label is extracted as asingle field. See the last example below.

To adjust the position of the pie chart labels, see Setl abelScalePosition. To turn the labels off completely, use
Set Label Scal ePosi ti on(Fal se).

Examples

In addition to the examplesin this section, see Section 5.41, “Example - Pie Chart Label Types’.

Assume plot type pi e, datatypet ext - dat a- si ngl e, and the follow data array:

$data = array(

array(' Gold', 20),
array(' Silver', 13),
array(' Copper"', 7),
array('Tin', 18),
array(' Bronze', 10),
array('lron', 4),
array(' Platinum , 2),
array(' N ckel ', 5),

DE

For the default behavior of percentage labels with numeric formatting, do not call Set Pi eLabel Type. Result:
25.3% 16.5% 8. 9%etc.

Show segment indexes (ordinal segment number from 0). Result; 0, 1, 2 etc.
$pl ot - >Set Pi eLabel Type(' i ndex');

Show label strings from the dataarray. Result: Gol d, Si | ver, Copper etc.
$pl ot - >Set Pi eLabel Type(' | abel ');

Show label strings from the data array, with quote marks added. Result: " Gol d", "Silver", "Copper" etc.
$pl ot - >Set Pi eLabel Type('label', '"printf', '"9%"');

Show the humeric value of each segment, unformatted. Result: 20, 13, 7 etc.
$pl ot - >Set Pi eLabel Type(' val ue');

Show the numeric value of each segment, formatted with 3 decimal places. Result: 20. 000, 13. 000, 7. 000 etc.
$pl ot - >Set Pi eLabel Type(' val ue', 'data', 3);

Use a custom formatting function to convert the data array |abels to upper case. Result: GOLD, SI LVER, COPPER
etc.

function nyl abel s($str)
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{
return strtoupper($str);
}
$pl ot - >Set Pi eLabel Type(' | abel', 'custom, 'nylabels');

Combine multiple label sources: data array label and percentage. Result: Gol d (25.3%, Silver (16.5%,
Copper (8.9% etc.

function nyl abel s($str)

l'i st($percent, $label) = explode(' ', $str, 2);
return sprintf ("% (% 1f%9", $label, $percent);
}
$pl ot - >Set Pi eLabel Type(array(' percent', 'label'), 'custom, 'nylabels');
History

This function was added in PHPIot-5.6.0. In earlier releases, only 'percent’ label type was available, and the labels
were always formatted as fixed-point values (format type 'data).

Versions before PHPlot-5.6.0 used a numeric precision set with SetPrecisionY or SetYLabelType for pie chart
percentage labels, with adefault of 1 decimal place. (Thiswas not documented.) PHPIot-5.6.0 still does that, but only
if Set Pi eLabel Type wasnever called (or reset to all defaults). That is, if Set Pi eLabel Type was not called to
set up alabel source and formatting type, the Y label precision will be used if set, else 1 digit.
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SetPieStartAngle — Set the starting angle for pie chart segments
Synopsis

$pl ot - >Set Pi eSt ar t Angl e( $angl e)

Description

Set Pi eSt art Angl e setsthe starting angle for the first segment in a pie chart.

Parameters

$angl e
Starting angle in degrees

Notes

The default starting angle is O degrees. This results in the first pie segment starting on the right-pointing horizontal
radius ("East"), and extending upwards in a counter-clockwise direction (by default).

See also SetPieDirection which is used to set the direction for pie chart segments - clockwise or counter-clockwise.

Example

See Section 5.47, “Example - Pie Chart Start Angle and Direction”.

History

This function was added in PHPIot-6.0.0. Before that, the first segment of a pie chart always started at O degrees.
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SetPlotAreaBglmage — Set a graphic file to be used in the plot area background
Synopsis
$pl ot - >Set Pl ot Ar eaBgl nage( $i nput _file, [$node])

Description

Set Pl ot Ar eaBgl mage sets animage file to be used as the plot area background. The image can be scaled or tiled
to fit.

Parameters
$input _file
Path to thefile to be used. The file can be any type allowed by GD, which usually includes JPEG, GIF, and PNG.
$node
Optional display mode for the background image: one of the strings 'centeredtil€’, 'tile, or 'scale’. The default is
'tile'.
Notes

If a background image has been set, background color (set with SetPlotBgColor) is ignored.

Scale mode scales the supplied background image file to fit the plot area. Tile and centeredtile modes repeat the
supplied background image file as needed to fit the plot area. The differenceisthat centeredtile offsetsthe start position
within the background image by half its size, which works better for some images.

SetPlotAreaBglmage sets a background for the plot area, while SetBglmage sets a background for the entire image
area. If both are used, the plot area background overlays that portion of the overall background.

If $i nput _fil eisNULL, nobackground image will be used for the plot area.

If you are going to use a JPEG file for the plot area background, you should be using a truecolor PHPIot image.
Truecolor images do not have alimited-size color map like pal ette images (which PHPlot uses by default). If you use
palette image with a JPEG background, the background will likely overflow your image's color map and leave no free
color slots for PHPlot to use for plot elements. The sameis true if using a 24-bit color (non-mapped) PNG file for a
background if it has many colors. For more on truecolor PHPIot images, see Section 4.3, “ Truecolor Images’.
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SetPlotAreaPixels — Set the limits for the plot areain device coordinates
Synopsis

$pl ot - >Set Pl ot Ar eaPi xel s([$x1], [$yl], [$x2], [$y2])

Description

Set Pl ot Ar eaPi xel s sets the area to be used for the plot within the image, in device coordinates. (Device
coordinates are GD coordinates, with the origin at the top left of the image, X values increase to the right, Y values
increase down, and the units in pixels.) The plot area is equal to the image area minus the margins. By default, the
margins (and therefore the plot area) are automatically cal culated based on the space needed for titles, labels, etc. Use
SetPlotAreaPixels to override these automatic calculations and control the plot area. The four coordinate values are
specified independently. SetPlotAreaPixels and SetMarginsPixels perform the same function with different semantics.

Parameters

$x1 , $yl
Device coordinates of the top left corner of the areato use for the plot. Each value is optional, and if omitted or
NULL the automatically calculated valueis used.

$x2 , $y2
Device coordinates of the bottom right corner of the areato use for the plot. Each value is optional, and if omitted
or NULL the automatically calculated value is used.

Notes

The plot areais equal to the image area minus the margins. By default, the margins (and therefore the plot area) are
automatically cal culated based on the space needed for items outside the plot area. The plot areaisthen whatever space
remains. Calculation for most plot types takes into account the main title, axistitles, tick or datalabels, and tick marks
(but not the legend, if drawn). For pie charts, only the main title size is used when cal culating the needed margins. Use
SetPlotAreaPixels to override these automatic calculations and control the plot area.

SetPlotAreaPixels and SetMarginsPixels perform the same function with different semantics. It makes no senseto use
both - only the last one called will have an effect.

SetPlotAreaPixels is also used when placing multiple plots on an image. See Section 4.8, “Multiple Plots Per Image’
for more information.

Trailing defaulted arguments can be omitted, but non-trailing defaulted arguments must be specified as NULL. For
example, to fix the bottom right corner of the plot areaat (600, 400) and let PHPIot calculate the upper left corner use:

$pl ot - >Set Pl ot Ar eaPi xel s(NULL, NULL, 600, 400);

You do not have to specify both X and Y. The following example sets the right edge of the plot area at X=600 and
lets the other 3 edges be automatically calculated:

$pl ot - >Set Pl ot Ar eaPi xel s(NULL, NULL, 600);
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History

Through PHPIot-5.0.6, SetPlotAreaPixels required all 4 arguments be specified and not be NULL. Starting with
PHPIot-5.0.7, each X and Y parameter can either be specified or automatically calculated.

SetPlotAreaPixels and SetPlotAreaWorld can be called in either order. Through PHPIot-5.0.4 this was because
SetPlotAreaPixels would reset the scale factors if SetPlotAreaWorld was aready called. Starting with PHPIot-5.0.5,
both functions just store the information, and no cal cul ations take place until DrawGraph is used.
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SetPlotAreaWorld

SetPlotAreaWorld — Override automatic data scaling to device coordinates
Synopsis

$pl ot - >Set Pl ot AreaWor | d([ $xmin], [$ynmin], [$xmax], [$Symax])

Description

Set Pl ot Ar eaWor | d changes the range for World Coordinate space. Thisis the coordinate space of the data to be
plotted, and is trandated and scaled to fit into the Device Coordinate space of the image. By default, PHPIot defines
the world coordinate space based on the actual limits of the data to be plotted. By using SetPlotAreaWorld, you can
override one or more of the calculated limits. Each parameter you specify overridesthe corresponding cal culated limit.
Each defaulted or NULL parameter isignored and the calculated limit is used.

Parameters

$xmin
Optional argument specifying thedesired X datarange minimum value. If omitted or NULL, thevalueiscalculated
from the actual plot data.

$ymin
Optional argument specifyingthedesired Y datarange minimum value. If omitted or NULL, thevalueiscalculated
from the actual plot data.

$xmax
Optiona argument specifying the desired X data range maximum value. If omitted or NULL, the value is
calculated from the actua plot data.

By max

Optiona argument specifying the desired Y data range maximum value. If omitted or NULL, the value is
calculated from the actua plot data.

Notes

Trailing defaulted arguments can be omitted, but non-trailing defaulted arguments must be specified as NULL. For
example, to set the minimum X value to 10, the maximum X value to 100, and default the Y scaling, you can use:

$pl ot - >Set Pl ot AreaWor | d(10, NULL, 100);

This function has no effect with pie charts, because they do not use world coordinates.

See Section 4.6, “ Plot Range and Tick Increment Calculations” for more information about how PHPIot calculates the
limits of the World Coordinate space in the absence of values set with Set Pl ot AreaWbr | d.

History

Starting with PHPIot-6.0.0, Set Pl ot Ar eaWor | d will stop with an error if afully specified range isinvalid. That
is, if both $xmin and $xmax are given and not NULL, $xmin must be less than $xmax. If both $ymin and $ymax are
given and not NULL, $ymin must be less than $ymax. In older versions, this error was not detected.
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Set Pl ot Ar eaPi xel s and Set Pl ot Ar eaWor | d can be called in either order. Through PHPIot-5.0.4 this was
because SetPlotAreaWorld would reset the scale factors if SetPlotAreaPixels was already called. Starting with
PHPIot-5.0.5, both functions just store the information, and no calculations take place until DrawGraph is used.

Through PHPIot-5.0.4, SetPlotAreaWorld needed to access and interpret the data array, so it had to be called after
SetDataValues sets the data array, and after SetDataType (if used). Starting with PHPIot-5.0.5, this restriction no
longer applies and the functions can be called in any order.
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SetPlotBgColor
SetPlotBgColor — Set plot area background color
Synopsis

$pl ot - >Set Pl ot BgCol or ($col or)

Description

Set Pl ot BgCol or sets the background color of the plot area of the image (the area inside the margins, title, and
usually the axes).

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

Background color is disabled by default. If you want a background color for the plot area, you must enabled it with
SetDrawPlotAreaBackground.

Background image takes priority over background color. If a background image was set with SetPlotAreaBglmage,
then no background color will be drawn, even if it was enabled.

The default background color for the plot areais white (if enabled as noted above). If background color for the plot
areais not enabled, the overall background color (or image) will be seen in the plot area.
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SetPlotBorderType

SetPlotBorderType — Control how much of aborder is drawn around the plot
Synopsis

$pl ot - >Set Pl ot Bor der Type( $pbt )

Description
Set Pl ot Bor der Type controls how much of aborder is drawn around the plot.
Parameters
$pbt
A string or array indicating where to draw the plot borders. If astring, it must be one of the following values:
Value Description
bottom Border on bottom plot
full Border on all four sides of the plot
left Border on left side of plot
none No plot area border
right Border on right side of plot
sides Border on left and right sides of plot
top Border on top of plot

An array of strings can be used. Each element in the array must be one of the above values. For example, use
githerarray('left', 'right', "bottonm) orarray('sides', 'bottoni) togetaplotborder
on the sides and bottom but not the top.

Notes

By default, left and right side borders are drawn for all plot types except pie charts. For pie charts, no borders are
drawn by default.

Plot border color is set by SetGridColor (this color also applies to the axes and other elements). The default color
is black.

The X and Y axis lines and the plot border are al drawn in the same color. Usually, the X axis line is drawn at the
bottom of the plot area, and the Y axis line is drawn on the left side of the plot area. (See SetXAxisPosition and
SetY AxisPosition for moreinformation on the axis positions.) Enabling or disabling apl ot border edgethat corresponds
to an axis line will have no visible effect because the axis line will be drawn there.

The preceding paragraph does not apply to pie charts, which do not have axis lines.

History

Through PHPIot-5.5.0, plot area borders were not available for pie charts, and the default border type was aways
'sides. Starting with PHPIot-5.6.0, pie charts can also have plot areaborders. The default plot areaborder typeis'none
for pie charts, and 'sides for al other plot types.
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Through PHPIot-5.1.1, the available choices were 'left', 'sides), 'full’, or 'non€e, and only a single string option was
supported. Starting with PHPIot-5.1.2, the additional choices'right’, 'top', and 'bottom’ were added, aswell asthe ability
to pass an array of choices.
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SetPlotType — Select the type of plot - how the data will be graphed
Synopsis

$pl ot - >Set Pl ot Type( $pt)

Description

Set Pl ot Type selects atype of plot from among the plot types supported by PHPIot.

Parameters

$pt

A string indicating the type of plot. The following types are available:
area
bars
boxes
bubbles
candlesticks
candlesticks2
linepoints
lines
ohlc
pie
points
squared
stackedarea
stackedbars
thinbarline

Notes
The default plot typeis'linepoints.

A complete description of the available plot types can be found in Section 3.4, “PHPlot Plot Types’.

History

Plot type 'boxes was added in PHPIot-6.1.0.

Plot type 'bubbles was added in PHPIot-5.5.0.

Plot types ‘candlesticks, ‘candlesticks?', and 'ohlc’ were added in PHPIot-5.3.0.

Plot type 'stackedarea was added in PHPlot-5.1.1.
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SetPointShapes

SetPointShapes — Select a point shape for each data set

Synopsis

$pl ot - >Set Poi nt Shapes( $pt )

Description

Set Poi nt Shapes assignsapoint shapeto each dataset in aplot. 'Point' here refersto the marker drawn at each data
point in 'points and 'linepoints' type plots. For example, if each datarow contains4 Y values, the first point shape will
be used for thefirst Y value, the second point shapefor thesecond Y value, etc. There are 20 point shapesto chosefrom.

Parameters

$pt

An array of point shape names, or a string naming a single point shape. If astring, that shape nameis used for all
data sets. If an array, the array values name the point shapes for each subsequent data set in a plot. The following
shapes are available:

Shape [Shape Name Description
v bowtie Two filled triangles pointing right and left towards the point.
O box A sguare outline centered on the point.
o circle A hollow circle centered on the point.
% Cross An X centered on the point.
A delta A filled triangle pointing up, centered on the point.
. diamond A filled diamond (square rotated 45 degrees), centered on the point.
* dot A filled circle centered on the point.
v down An unfilled triangle pointing down, centered on the point.
- halfline A short line from the point going | eft.
a home A filled 5-sided shape, centered on the point.
x hourglass Two filled triangles pointing up and down towards the point.
_ line A horizontal line centered on the point.
+ plus A plus sign centered on the point.
- rect A filled square centered on the paint.
* star Four lines crossing at the point.
= target A square outline with two filled squares and two open squares, centered on
the point.
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Shape |Shape Name Description
- triangle A filled triangle pointing down from the point.
- trianglemid A filled triangle pointing down to the paint.
A up An unfilled triangle pointing up, centered on the point.
v yield A filled triangle pointing down, centered on the point.
none No marker (see notes).

Example 5.7, “Line/Point Plot, Point Shapes” also shows all of the point shapes.

Notes

If an array is used for $pt , it must use zero-based sequential integer indexes.
This applies only to 'points and 'linepoints' plot types.
By default, ten shapes are used in order: diamond, dot, delta, home, yield, box, circle, up, down, and cross.

A point shape can be set to 'none' to suppress the point markers for that data set. Thisis only useful with ‘'linepoints
plot types, and resultsin a'lines plot type for that data set: aline only, but no markers.

PHPIot duplicates the entries in the shorter of the two arrays, point sizes (set by SetPointSizes) and point shapes, to
make both arrays the same size. Then it uses the entriesin order, restarting at the beginning, for each data set at each
X value. For example, if point sizesis (6, 10), and point shapes is (‘'diamond', 'dot’, 'rect’), then PHPIot first extends
point sizes to (6, 10, 6) to match the point shapes. If there are 4 data sets to plot, PHPIot draws the point markers at
each X value as: diamond (size 6), dot (size 10), rect (size 6), diamond (size 6).

History

Through PHPIot-5.0.7, these ten shapes were available: halfline, line, plus, cross, rect, circle, dot, diamond, triangle,
trianglemid, and none. The default shape for al data sets was 'diamond'. Starting with PHPIot-5.1.0, ten new point
shapeswere added, and different shape defaults were assigned for ten data sets. To restore the behavior in PHPlot-5.0.7
and earlier, call Set Poi nt Shapes(' di anond' ).

Using 'none' as a point shape was added in PHPIot-5.0rc3.
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SetPointSizes

SetPointSizes — Sets the point size for each data set
Synopsis

$pl ot - >Set Poi nt Si zes( $ps)

Description

Set Poi nt Si zes assigns a point size to each data set in a plot. 'Point’ here refers to the marker drawn at each data
point in 'points' and 'linepaints type plots. For example, if each datarow contains4 Y values, the first point size will
be used for thefirst Y value, the second point size for the second Y value, etc.

Parameters

$ps
An array of point sizes, or asingle value. All values are in pixels. If asingle value, that size is used for al data
sets. If an array, the array values are the sizes for each subsequent data set in aplot.

Notes

If an array is used for $ps, it must use zero-based sequential integer indexes.
This applies only to 'points and 'linepoints' plot types.

PHPIot duplicates the entries in the shorter of the two arrays, point sizes and point shapes (set by SetPointShapes), to
make both arrays the same size. Then it uses the entriesin order, restarting at the beginning, for each data set at each
X value. For example, if point sizesis (6, 10), and point shapes is (‘diamond’, 'dot’, 'rect’), then PHPIot first extends
point sizes to (6, 10, 6) to match the point shapes. If there are 4 data sets to plot, PHPIot draws the point markers at
each X value as: diamond (size 6), dot (size 10), rect (size 6), diamond (size 6).

By default, al point sizes are 6 pixels.

History

Through PHPIot-5.0.7, the default size array was (5, 5, 3). However, there were bugs in processing the sizes of the
point shapes and point sizes arrays. Also, for some point sizes, PHPlot rounded the size up to the next even number.
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SetPrecisionX

SetPrecisionX — Set precision for numeric formated X labels
Synopsis

$pl ot - >Set Pr eci si onX( $pr ec)

Description

Set Pr eci si onXsetsthedesired numeric precisionfor X tick and datalabel's, and al so enables'data’ mode formatting
of those labels with SetXLabel Type.

Note

Thisfunction is retained for compatibility, but use of SetXLabelTypeis preferred.

Parameters

$prec
The desired numeric precision. This is the number of decimal positions to output.

Notes

Setting numeric precison with this function automatically enables 'data mode formatting as if
Set XLabel Type(' data') wascalled.

The default isto format numbers with 1 decimal position, but only if 'data’ mode formatting is selected.

This applies to both X datalabels and X tick labels (only one of which should be enabled). Using 'data format for X
data labels only makes sense when your data array contains numeric data in the label position.

History

Starting with  PHPIot-5.0.6, using Set PrecisionX($n) is exactly the same as cdling
Set XLabel Type(' data', $n).
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SetPrecisionY

SetPrecisionY — Set precision for numeric formated Y tick labels
Synopsis

$pl ot - >Set Pr eci si onY( $pr ec)

Description

Set Pr eci si onY setsthedesired numeric precisionfor Y tick and datalabel's, and al so enables'data’ mode formatting
of those labels with SetY Label Type.

Note

This function is retained for compatibility, but use of SetY Label Typeis preferred.

Parameters

$prec
The desired numeric precision. This is the number of decimal positions to output.

Notes

Setting numeric precison with this function automatically enables 'data mode formatting as if
Set YLabel Type(' data') wascalled.

The default isto format numbers with 1 decimal position, but only if 'data’ mode formatting is selected.

Thisfunction appliesto Y tick labels, and also to the Y data labels available with bar charts and stacked bar charts.

History

Starting with  PHPIot-5.0.6, using SetPrecisionY($n) is exactly the same as caling
Set YLabel Type(' data', $n).
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SetPrintlmage

SetPrintlmage — Determine whether or not to automatically output the image when the plot is drawn
Synopsis

$pl ot - >Set Pri nt | mage( $pi )

Description

Set Pri nt | mage determines whether or not to automatically output the image (as if Printlmage was used) when a
plot is drawn (with DrawGraph). The default is True.

Parameters

$pi
True to have DrawGraph automatically print (output) the image, False to prevent DrawGraph from outputting
theimage.

Notes

When putting multiple plots on one image, isis necessary to use Set Pr i nt | mage( Fal se) to defer output of the
image until after all the plots have been drawn. See Section 4.8, “Multiple Plots Per Image” for more information on
putting multiple plots on an image.

Calling Set Pri nt | mage( Fal se) isalso needed when using Encodelmage to return the image data (rather than
sending it to standard output or to afile).
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SetRGBArray

SetRGBArray — Select a color map
Synopsis

$pl ot - >Set RGBArr ay( $col or _array)

Description

Set RGBAr r ay selects a color map to use. A color map is an array of color names available for use in the plot.
Y ou can select from pre-defined color maps, or define your own. Each color in a color map has a name, and 3 or 4
color component values (red, green, blue, and optiona apha). The red, green, and blue components are in the range
0 through 255, and the optional apha component isin the range 0 through 127.

Parameters

$col or _array
An array or astring. If an array, each element defines a color in the color map. The array element key isthe color
name, and the array element valueis an array of three or four components. (See example below).

Or, a string selecting a built-in color map. Use 'small’ to select a map of 36 colors, or 'large’ to select a much
larger color map.

Notes

If SetRGBATrray is not called, the 'small' color map is used.

More information about the color maps can be found in Section 3.5.2, “Built-in Color Maps’. More information about
using the alpha component can be found in Section 4.3, “ Truecolor Images’.

Color names are case sensitive.

For the large color map to be loaded with SetRGBArray(‘large’), thefiler gb. i nc. php must be found on the PHP
include path or in the same directory as phpl ot . php. Thisfileisincluded in the PHPIot distribution.

You are not limited to using only the colorsin the color map. The color map defines which color names you can use,
and exactly what they mean. Y ou can also specify colors numerically.

PHPIot resolves a color name to its component values (red, green, blue) at the time the element's color is set, using
whatever color map is present at that time. For PHPlot's default colors, this happens when the PHPIot object is created.
This means that changes to the color map affect only future color settings. See the Color Resolution example below
for more. After using Set RGBAr r ay, you will probably want to define element and data colors with the functions
listed in Section 6.3, “Colors and Line Styles’.
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Examples
An example of auser-defined color map is:

array( 'black' => array(0, 0, 0),
"white' => array(255, 255, 255),
'gray' => array(190, 190, 190),
'red' => array(255, 0, 0),
'green' => array(0, 255, 0),
"blue' => array(0, 0, 255) )

Thefollowing exampleis provided for the note above on color resolution. The main title will be black, the X title will
be blue, and the Y title will be green. Thisis because:

» Themaintitle color isdefaulted, so it gets defined as black by the PHPIot constructor. The later redefinition of black
in the color array has no effect on thistitle.

» The X title color is set to blue, using the default (‘small’) color map's definition of blue at that time.

» The titlecolor isgreen, because a new color map was loaded beforethe Y title color was set, and that color map
defines a color named blue as RGB #00ff00 which is green.

$pl ot = new PHPI ot () ;

$pl ot - >Set XTi t | eCol or (' bl ue');
$pl ot - >Set RGBArray(array(' bl ack' => array(255,0,0), 'blue' => array(0, 255, 0)));
$pl ot - >Set YTi t | eCol or (' bl ue');

History

Starting with PHPIot-6.0.0, specifying an invalid string for $col or _array results in an error message. In older
releases, atwo color black/white color map would be loaded with no error reported.

Versions of this manual written for releases before PHPIot-6.0.0 incorrectly stated that your color map must include
the colorsthat PHPlot uses asinternal defaults (black, white, and gray), and incorrectly implied that you could redefine
existing colors (for example, change black to (r=255,g=0,b=0) to makeit red) and have that apply to the default element
colors. The actual behavior is as described in the note above about color resolution.
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SetShading — Set the size of the drop shadow for bar and pie charts.
Synopsis

$pl ot - >Set Shadi ng( $s)

Description

Set Shadi ng sets the size in pixels of the drop shadow used to give bar and pie charts a 3-D look. The 3-D look
can be disabled by setting the shading to zero.

Parameters
$s

Desired shading size in pixels. If thisis set to O, pie charts are flat (not rotated away from the screen) with no
shadow, and barsin bar charts and stackedbar charts are drawn as rectangles without drop shadows.

Notes

The default is shading enabled with a size of 5 pixels.

If shading is turned off for bar and stackedbar charts, the bars will be drawn with borders. The color of the borders
is set with SetDataBorderColors.
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SetSkipBottomTick

SetSkipBottomTick — Suppress the bottom Y axis tick mark and label
Synopsis
$pl ot - >Set Ski pBot t onili ck( $ski p)

Description

Set Ski pBot t onTi ck can be used to skip (suppress) the bottom-most Y tick mark and its label. See aso
SetSkipL eftTick, SetSkipRightTick, and SetSkipTopTick.

Parameters

$skip
If True, don't draw the bottom Y tick mark and label; if False, draw the bottom Y tick mark and label.

Notes

By default, no tick marks or labels are skipped.
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SetSkipLeftTick

SetSkipLeftTick — Suppress the first X axis tick mark and label
Synopsis
$pl ot - >Set Ski pLef t Ti ck( $ski p)

Description

Set Ski pLeft Ti ck can be used to skip (suppress) the left-most X tick mark and its label. See aso
SetSkipBottomTick, SetSkipRightTick, and SetSkipTopTick.

Parameters

$skip
If True, don't draw thefirst X tick mark and label; if False, draw the first X tick mark and label.

Notes

By default, no tick marks or labels are skipped.
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SetSkipRightTick

SetSkipRightTick — Suppress the last X axistick mark and label
Synopsis
$pl ot - >Set Ski pRi ght Ti ck( $ski p)

Description

Set Ski pRi ght Ti ck can be used to skip (suppress) the right-most X tick mark and its label. See aso
SetSkipBottomTick, SetSkipLeftTick, and SetSkipTopTick.

Parameters

$skip
If True, don't draw thelast X tick mark and label; if False, draw the last X tick mark and label.

Notes

By default, no tick marks or labels are skipped.
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SetSkipTopTick

SetSkipTopTick — Suppressthetop Y axistick mark and label
Synopsis
$pl ot - >Set Ski pTopTi ck( $ski p)

Description

Set Ski pTopTi ck can be used to skip (suppress) the top-most Y tick mark and its label. See aso
SetSkipBottomTick, SetSkipLeftTick, and SetSkipRightTick.

Parameters

$skip
If True, don't draw thetop Y tick mark and label; if False, draw thetop Y tick mark and label.

Notes

By default, no tick marks or labels are skipped.
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SetTextColor

SetTextColor — Set general text color

Synopsis

$pl ot - >Set Text Col or ( $col or)

Description

Set Text Col or setsthe default color which is used for legend text, tick labels, and data labels.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

The default text color is black.

Starting with PHPlot-5.7.0, there are more specific functions to set the color for labels: SetDatal abelColor,
SetDataValuel abelColor, and SetTickLabelColor. All of these elements default to using the color set with
Set Text Col or.

Starting with PHPIot-6.0.0, the legend text color can be set with Setl egendTextColor. If that function is not used, then
the legend text uses the color set with Set Text Col or .

Example

Legend text and data labelswill be blue, and tick labels will be red. Note that the functions may be used in any order,
with the same results.

$pl ot - >Set Text Col or (' bl ue');
$pl ot - >Set Ti ckLabel Col or (' red');
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SetTickColor

SetTickColor — Set the color of the axistick marks
Synopsis
$pl ot - >Set Ti ckCol or ( $col or)

Description

Set Ti ckCol or setsthe color of the axis tick marks.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

The default color for the tick marksis black.
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SetTickLabel Color — Set the color for tick labels

Synopsis

$pl ot - >Set Ti ckLabel Col or ($col or)

Description

Set Ti ckLabel Col or setsthe color which isused for tick labelsalong the X and Y axislines.

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

If Set Ti ckLabel Col or isnot used, tick labels are drawn using the general text color set with SetTextColor. If
neither Set Ti ckLabel Col or nor Set Text Col or isused, the default color is black.

See also Section 3.6, “Labels’ for information about different label types.

PHPIot has a deprecated function called Set Label Col or . Do not use this function. It does not set the color used
for labels.

History

Thisfunction wasadded in PHPlot-5.7.0. In earlier releases, thetick label colors could only be set using SetTextColor,
which also changed the color of other elements.
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SetTitle— Set the main title text for the plot

Synopsis

$plot->SetTitle($title)

Description

Set Ti t | e setsthe main plot title text. Thisis displayed centered at the top of the plot.

Parameters

$title
The title text to be displayed. The string can contain multiple lines, separated by newlines (in PHP: "\n").
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SetTitleColor

SetTitleColor — Set the color of the main plot title
Synopsis
$pl ot - >Set Ti t | eCol or ($col or)

Description

Set Ti t| eCol or setsthe color of the main plot title (as set with SetTitle), and the default color for the X and Y
titles (as set with SetXTitle and SetYTitle).

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

The default color for the main titleis black.

Use just SetTitleColor if you want all three titles to have the same color. If you want different colors for the main,
X, and/or Y titles, use SetTitleColor to set the main title color, and use SetXTitleColor and/or SetY TitleColor to set
the color of the other titles.

History

Through PHPIot-5.1.3, this function set the color for al three titles. Starting with PHPIot-5.2.0, it sets the main title
color, and the default color for X and Y titles.
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SetTransparentColor — Designate one color to be transparent
Synopsis

$pl ot - >Set Tr anspar ent Col or ([ $col or])

Description

Set Tr anspar ent Col or designates one color in the image to be transparent. The designated color will not be
visible (assuming the image is viewed with a program which supports transparency) - instead, everything drawn in
that color will be transparent. By default, no color is transparent.

Parameters

$col or
Color value to designate as transparent. See Section 3.5, “Colors’ for more on color values. If this parameter is
omitted or NULL, the default behavior of not having a transparent color is restored.

Notes

Thiswill only work if both the selected image file format (see SetFileFormat) and the user's browser or viewer support
transparency. GIF format supports transparency. PNG format also supports transparency, but viewer support is more
limited.

As an dternative to designating a single color as transparent, you can control the transparency, or aphavalue, of any
color. See Section 4.3, “Truecolor Images’ for more information.

Animageeither hasatransparent color or it doesnot. (Thisisasidefrom use of alphavaluesfor colors.) If you designate
'yellow' astransparent, for example, everything drawn on theimage in yellow becomes transparent, regardless of when
it was drawn - before or after the transparent color selection. Thisis because the transparent color designation occurs
in the image's color map - it does not change the pixelsin the image.

Example

To set the plot image background to be transparent, pick a color (here 'yellow') that won't be used anywhere else on
the image, and use code like this:

$pl ot - >Set Backgr oundCol or (' yel | ow ) ;
$pl ot - >Set Transpar ent Col or (' yel | ow ) ;

History

The ability to specify NULL or omit the parameter to disable having a transparent color was added in PHPIot-6.0.0.
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SetTTFPath — Set the default TrueType font directory
Synopsis

$pl ot - >Set TTFPat h( $pat h)

Description

Set TTFPat h setsthe directory where SetFont and SetFontTTF can find TrueType font files.

Parameters

$pat h
Full path to adirectory containing TrueType fonts.

Notes

The default TrueType font directory is'.', meaning fonts will be loaded from the directory containing your main PHP
script. PHPlot aso attempts to load fonts without any path, which allows GD to try to locate the font using its own
internal rules. Thisworks on some platforms, but not on others.

SetTTFPath does not enable the use of TrueType fonts. See the note at the end of the reference for SetUseTTF on
how to set up and use TrueType fonts.

The default TrueType font directory is also used to find an internally-set default font. This means that if you use
SetTTFPath, but do not specify afont name (with SetDefaultTTFont, SetFont, or SetFontTTF), PHPlot will attempt
to select a default font from itsinternal list, but using the directory you specify with SetTTFPath. This can be useful
on platforms where you are willing to use a default font, but the internal GD rules on how to locate fonts do not work.

See Section 3.8.3, “TrueType Font Selection” for more information.

History

Useof thedefault TrueTypefont directory tolocatetheinitial, default font wasimplementedin PHPIot-5.1.3. Alsowith
thisrelease, fonts arefirst searched for without a path, which allows GD to try to locate the font using itsinternal rules.

Starting with PHPIot-5.0rc3, the default TrueType font directory is used both for the default font set with
SetDefault TTFont and for fonts set with SetFont. Refer to those two functions for details.
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SetUseTTF

SetUseTTF — Set the default font type
Synopsis

$pl ot - >Set UseTTF($t t f)

Description

Set UseTTF setsthe default font type to TrueType fonts or built-in GD fonts, and re-initializes all font settings.

Parameters

$ttf
True to use TrueType fonts by default, False to use built-in GD fonts by default.

Notes

Changing the font type re-initializes all the font settings to the PHPlot defaults.

» Set UseTTF( FALSE) resetsall text elements to use the built-in GD fonts in the default sizes, and sets GD fonts
as the default.

e Set UseTTF( TRUE) resetsall text elementsto use TrueTypefonts, in the default point sizes, but without changing
the default font name (if one was set). It sets TrueType fonts as the default.

e Set Def aul t TTFont (NULL) or Set Def aul t TTFont () resets all text elements to use TrueType fonts, in
the default point sizes, and also erases any default font name. See SetDefaultTTFont for details.

By default, built-in GD fonts are used.

When you enable TrueType fonts with SetUseT TF, there must be avalid default font. Y ou can use SetDefaultTTFont
to establish a default font, but since this also enables TrueType fonts as the default, you need not use SetUseTTF in
that case. On some platforms, PHPlot can find a valid default font on its own. See Section 3.8.3, “TrueType Font
Selection” for more information on the default font.

After enabling TrueTypefonts, you can use SetFont or SetFontT TF to select fontsand sizesfor individual text elements
in the plot. Y ou can also use SetFontGD to use GD fonts for one or more elements, overriding the default font type.

History

Through PHPIot-5.1.2, there was a fixed default font called benj ani ngot hi c. ttf, which used to be included
with PHPIot, but was removed in 2006. (It was not generally suitable for plotting anyway.) As a result, you had
to use SetDefault TTFont to set a valid default font before enabling TrueType fonts with SetUseTTF(). But since
SetDefaultTTFont() itself turned on TrueType fonts, SetUseTTF() was rarely useful. Starting with PHPlot-5.1.3,
PHPIlot will try anumber of sans-serif font names, trying to find avalid font to use as the default. On platforms where
this works, SetUseTTF(True) can be used without any other font setup in order to use the default TrueType font for
all text.

Through PHPIot-5.0.5, this function enabled or disabled the use of TrueType font text, since all text on a graph had
to be either TrueType or al GD. Starting with PHPIot-5.0.6, this function selects the default font type (and still re-
initializes all fonts). Both GD and TrueType font text can how be used on a graph.
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SetXAxisPosition

SetX AxisPosition — Movethe X axis
Synopsis

$pl ot - >Set XAxi sPosi ti on([ $pos])

Description

Set XAxi sPosi t i on setsthe position of the X axis.

Parameters

$pos
The Y position in world coordinates for the X axis. (World coordinates are the coordinate space of your data
points.) If the value is omitted or an empty string, the default behavior is restored.

Notes

The given position is truncated (towards 0) to an integer value.

The default axis position differsfor vertical and horizontal plots. For vertical plots, the X axis position defaultsto Y =0,
provided Y =0 is within the range of the graph. If Y=0 is not within the range of the graph, the X axis position will
default to the edge with the smallest absolute Y value. This means the X axis will be at the bottom of the graph if all
values of Y are greater than zero, and at the top of the graph if all values of Y are less than zero. (For log scale plots,
however, the default X axispositionisY=1.) For horizontal plots, the X axis position defaultsto the bottom of the plot.

History

Through PHPIot-5.3.0, the argument was required, and there was no way to restore the default behavior (because the
argument value was always converted to an integer). Starting with PHPlot-5.3.1, the argument may be given as an
empty string, or omitted, to restore the default behavior.

Through PHPIot-5.1.3, there was no specia handling for horizontal plots. The X axis always defaulted to Y=0 or the
Y with the smallest absolute value.

Through PHPIot-5.1.0, the default position for the X axis was the bottom of the graph whenever Y =0 was not within
the range the graph, regardless of whether the datawas all positive or all negative.
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SetXDatalLabelAngle
SetXDatal abel Angle — Set the text angle for X datalabels
Synopsis

$pl ot - >Set XDat aLabel Angl e( $xdl a)

Description

Set XDat aLabel Angl e sets the text angle for X data labels. If using TrueType fonts, any angle can be used. If
using built-in GD fonts, only 0 degree and 90 degree text can be used.

Parameters

$xdl a
Desired angle for label text, in degrees.

Notes

Thisfunction appliesto both X axis datalabelsand X datavaluelabels. See Section 3.6, “Labels’ for moreinformation
on datalabels.

By default, X Data Labels are drawn at the same angle as X Tick Labels, as set with SetXLabelAngle.

History

This function was added to PHPlot in 5.1.0. Through PHPlot-5.0.7, SetXLabelAngle set the angle for both text and
datalabels.

Through PHPIot-5.0.7, there was a deprecated function by the same name that simply called SetXLabelAngle.
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SetXDataLabelPos

SetX Datal_abel Pos — Position and control X datalabels
Synopsis

$pl ot - >Set XDat aLabel Pos( $xdl p)

Description

Set XDat aLabel Pos determines if and where X data labels are drawn. For vertical plots, these are X axis data
labels, which display the label strings from your data array. The labels can be drawn at the bottom of the plot (below
the X axis), above the plot, in both positions, or neither. For horizontal plots, these are X data value labels, displaying
the value of the data point within the plot area.

Parameters

$xdl p
A string indicating the desired position for the X data labels:

Position [Description

plotdown |Datalabels below the plot. Thisisfor vertical plots.

plotup Data labels above the plot. Thisisfor vertical plots.
both Data labels both below and above the plot. Thisisfor vertical plots.

plotin Data value labels within the plot area. For bar charts, this displays the
valueto theright (or left) of each bar. For stacked bar charts, thisdisplay
only the bar total labels and not the bar segment labels. For other plot
types, see notes below.

plotstack |Datavaluelabelsto theright (or Ieft) of each bar, and just Ieft of theend
of each bar segment. Thisisvalid for horizontal stacked bar plots only.
It turns on both bar total labels (as with ‘plotin’) and bar segment labels.

none No datalabels or data value labels

Notes

Withvertical plots, thisfunction controlsthe X axisdatalabels. For an example, see Section 5.3, “ Example- AreaPlot”,
wherethe labelsare enabled by default and displayed bel ow the X axis. With horizontal plots, thisfunction controlsthe
X datavalue labels. For examples, see Example 5.27, “Horizontal Bar Chart” and Example 5.28, “Horizontal Stacked
Bar Chart”.

The default position for X data labels (for vertical plots) is below the plot. However, PHPlot only enables the data
labelsif SetXDatal abel Pos was used to position them, or if SetXTickL abel Pos was not used to enable the tick |abels
and the data labels are not all empty.

The default position for X datavalue labels (for horizontal plots) is'none', meaning no labels. For plot types 'bars and
'stackedbars, X datavalue labelsare drawn (if enabled) at fixed positions within or left/right of the bars. For plot types
'lines, 'points, and 'linepoints, X data labels are drawn (if enabled) above the data points by default. The position
can be changed (see Section 4.7.7, “ Tuning Labels™), but PHPIot does not attempt to prevent interference between the
labels and other plot elements. X data value labels are not available with other plot types.
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For tick labels, see SetX TickL abel Pos.

The bar segment labels, if enabled (‘plotstack’), are drawn inside the bars and may not be very visible if dark colors
are used for the bar fill. Bar segment labels will be omitted for segments which are too short.

X datavauelabelswill be drawn to the left of the bars for negative values. This only appliesto horizontal bar charts.
Stacked bar charts are not allowed to have negative values.

If X datalines are enabled with SetDrawX Datal_abelLines, then SetX Datalabel Pos() also determines the direction of
the lines which are drawn from the data points.

The X data label text angle is set with SetXDatal abelAngle. The X data label text format can be controlled with
SetXDatal_abel Type or SetXLabel Type.

X data value labels do work with horizontal error plots (plot types 'lines, ‘points, and 'linepoints and data type data-
data-yx-error). The labels will identify the base X values of the points. You can change the default label positions
(offset and angle) as explained in Section 4.7.7, “Tuning Labels’).

History

Horizontal error plots, with data labels, were first available in PHP ot-6.1.0.
Horizontal lines, points, and linepoints plots and data value labels for them were first available in PHPIot-6.0.0.

Horizontal bar plot data value labels were added in PHPIot-5.1.3. Through PHPlot-5.1.2, the 'plotin' and 'plotstack’
values were not available.

Through PHPIot-5.0.7, the default position for X data labels was below the plot ('plotdown’). This would result in
overlaid dataand tick label sby default. In addition, positioning the X tick label swith SetX TickL abel Poswith aposition
other than 'none' resulted in disabling the X data labels, and vice-versa. If both tick and data labels were positioned,
the later setting overrode the earlier, which was turned off. Starting with PHPIot-5.1.0, PHPlot handles tick and data
label positions as described in the notes above.
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SetXDatalLabelType

SetXDatal abel Type — Set formatting type for X data labels
Synopsis

$pl ot - >Set XDat aLabel Type($type, [...])

Description

Set XDat aLabel Type setsthe formatting type for X data labels. By default, data labels are formatted the same as
tick labels. If SetXLabel Type is not used, then there is no special formatting for either label type, so the labels are
output as-is. Available format types are 'data, 'time', 'printf', and ‘custom'.

‘data formatting formats the label s as floating point numbers, with digits grouped into thousands (3 digit groups), and
with user-defined precision. Grouping separator characters can be set with SetNumberFormat. The precision (number
of digits after the decimal point) can be set as an additional argument to SetXDatal abel Type. A prefix and suffix
string can aso be specified.

'time' formatting formats the labels as date/time values, with the format string specified as an additional argument to
SetXDatal_abel Type.

'printf' formatting formats the labels using the standard spri nt f function, with the format string specified as an
additional argument to SetXDatal_abel Type.

‘custom'’ formatting formats the labels using a caller-provided function, with an optional pass-through argument. This
provides the maximum flexibility in formatting labels.

Parameters

There is one required argument, $type. Other arguments depend on the value of the $type argument.

$type
A string indicating the desired formatting mode: 'datd, ‘time', ‘printf’, or ‘custom’. Or, an empty string meaning
revert to no formatting.

For type 'data, there are three optional arguments:

$preci si on
The formatting precision, or number of decimal places (optional). If omitted, the default is 1.

$Sprefix
A prefix string to be placed before the formatted label values. This could be used for a currency symbol, for
example. The default is an empty string.

$suffix
A suffix string to be placed after the formatted label values. This could be used for acurrency symbol, for example.
The default is an empty string.

For type 'time', there is one optional argument:

$f or mat
Formatting string, used with strfti me() . For example, '%Y -%m-%d' results in formatting ati ne_t vaue
as ayear, month, and day numbers. If omitted, the default is '%H:%M:%S' (hours, minutes, and seconds).

359



SetXDatal_abel Type

For type 'printf', there is one optional argument:

$f or mat
Formatting string, used with sprintf (). The formatting string must contain exactly one conversion
specification (%-code) which consumes a single argument. If omitted, the default value of '%e' uses scientific
notation with default field sizes.

For type 'custom’, there is one required argument and one optional argument:

$cal | back
A callback function to format the label. Thisis either the name of afunction (as a string), or atwo-element array
with an object instance and method name. (Refer to the PHP documentation for more information on the callback
type.) The callback will be called with two, three, or four arguments: the value of the label to be formatted, the
pass-through argument (see next), and the row and column of the data point (if applicable to the label type). See
Section 3.6.5.5, “Formatting L abels. Extended 'custom' type” for more on the row and column arguments supplied
to the callback.

$cal | back_arg
A pass-through argument for the callback function. If omitted, NULL is used.

Notes

This function appliesto both X axis datalabelsand X datavalue labels. (There is no ambiguity, because vertical plots
have only X axis data labels, and horizontal plots have only X data value labels.)

See Section 3.6, “Labels” for moreinformation on labels, and specifically Section 3.6.5, “ Formatting L abels’ for more
information on formatting labels.

The default formatting modeis to do no specia formatting of the labels. Stringswill be output as-is, and numberswill
be output using PHP's default formatting. If you need to change label formatting back to the default, or to override a
format type you set for tick labels and have no formatting for datalabels, use SetX Datal abel Type without arguments,
or with an empty string argument.

When using a custom label formatting function, do not assume the labels are formatted in any particular order, or
only once each.

Examples
See SetXLabel Type.

History

Custom label formatting functions are passed the row and column arguments (if applicable) starting with PHPIot-5.8.0.

This function was added in PHPlot-5.1.0. Through PHPlot-5.0.7, data labels and tick labels always used the same
formatting, as set with SetXLabel Type.
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SetXLabelAngle
SetXLabel Angle — Set the text angle for X labels
Synopsis

$pl ot - >Set XLabel Angl e( $xI a)

Description

Set XLabel Angl e setsthetext anglefor X tick labels. Unless SetXDatal abel Angleis called, the sasme angleisalso
used for X datalabels. If using TrueType fonts, any angle can be used. If using built-in GD fonts, only 0 degree and
90 degree text can be used.

Parameters

$xl a
Desired angle for label text, in degrees.

Notes

The default text angle for X labelsis 0 degrees, for horizontal text.

History

Through PHPIot-5.0.7, SetXLabel Angle sets the angle for both tick and data labels. Starting with PHPIot-5.1.0, these
can be controlled independently using SetX Datal abel Angle. For compatibility, data label angles default to the value
set for tick label angles with SetXLabelAngle.
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SetXLabelType
SetX L abel Type — Set formatting type for X tick labels
Synopsis

$pl ot - >Set XLabel Type($type, [...])

Description

Set XLabel Type sets the formatting type for X tick labels, and the default formatting type for X data labels. (If
SetXDatal abel Typeisnever called, Set XLabel Type effectively setsthe formatting type for both X tick labels and
X data labels.) By default, there is no special formatting, so the labels are output as-is. Available format types are
‘data, 'time, 'printf’, and ‘custom’.

‘data’ formatting formats the labels as floating point numbers, with digits grouped into thousands (3 digit groups), and
with user-defined precision. Grouping separator characters can be set with SetNumberFormat. The precision (number
of digits after the decimal point) can be set with SetPrecisionX, or as an additional argument to SetXLabel Type. A
prefix and suffix string can aso be specified.

'time' formatting formats the labels as date/time values, using a format specifier set by SetXTimeFormat or using an
additional argument to SetXLabel Type.

‘printf' formatting formats the labels using the standard spri nt f function, with the format string specified as an
additional argument to SetXLabel Type.

‘custom'’ formatting formats the labels using a caller-provided function, with an optional pass-through argument. This
provides the maximum flexibility in formatting labels.

Parameters

There is one required argument, $type. Other arguments depend on the value of the $type argument.

$t ype
A string indicating the desired formatting mode: 'data, ‘time, 'printf’, or ‘custom'. Or, an empty string meaning
revert to no formatting.

For type 'data, there are three optional arguments:

$preci si on
The formatting precision, or number of decimal places (optional). If omitted, the value set with SetPrecisionX is
used, or if that was never called then the default is 1.

$Sprefix
A prefix string to be placed before the formatted label values. This could be used for a currency symbol, for
example. The default is an empty string.

$suf fi x
A suffix string to be placed after the formatted label values. Thiscould be used for acurrency symboal, for example.
The default is an empty string.

For type 'time', there is one optional argument;
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$f or mat
Formatting string, used with strfti me() . For example, '%Y -%m-%d' results in formatting ati ne_t vaue
as ayear, month, and day numbers. If omitted, the value set with SetXTimeFormat is used, or if that was never
called then the default is '%H:%M:%S (hours, minutes, and seconds).

For type 'printf', there is one optional argument:

$f or mat
Formatting string, used with sprintf (). The formatting string must contain exactly one conversion
specification (%-code) which consumes a single argument. If omitted, the default value of '%e' uses scientific
notation with default field sizes.

For type 'custom’, there is one required argument and one optional argument:

$cal | back
A callback function to format the label. Thisis either the name of afunction (as a string), or atwo-element array
with an object instance and method name. (Refer to the PHP documentation for more information on the callback
type.) The callback will be called with two, three, or four arguments: the value of the label to be formatted, the
pass-through argument (see next), and the row and column of the data point (if applicable to the label type). See
Section 3.6.5.5, “ Formatting L abels. Extended ‘custom' type” for more on the row and column arguments supplied
to the callback.

$cal | back_arg
A pass-through argument for the callback function. If omitted, NULL is used.

Notes

See Section 3.6, “Labels’ for moreinformation on labels, and specifically Section 3.6.5, “ Formatting Labels’ for more
information on formatting labels.

Thedefault formatting modeisto do no special formatting of thelabels. Stringswill be output as-is, and numberswill be
output using PHP's default formatting. If you need to change label formatting back to the default, use SetXLabel Type
without arguments, or with an empty string argument.

A side effect of SetPrecisionX is to call this function SetXLabel Type and set the format type to 'data. Note that
SetX TimeFormat does not have a corresponding side effect on the format type.

When using a custom label formatting function, do not assume the labels are formatted in any particular order, or
only once each.

Examples

The following table shows some label formatting examples. These also apply to Set XLabel Type,
SetXDatalabel Type, SetY Label Type, and SetY Datalabel Type.

Code: Value: Result:
Data (numeric) formatting with two digits of precision. Grouping and decimal separators depend on locale.

$pl ot - >Set XLabel Type(' data', 2); 1234.56 1,234.56

Data (numeric) formatting with prefix. &#8364; is the entity code for the Euro sign in Unicode. (Numeric entity
codes are handled by the GD library, but not named character entity codes.) Here we use it as a prefix, common
usage for English. The Euro sign may appear differently in your browser. But when used with PHPIot it requires a
Unicode font on the server.
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Code: Value: Result:
€1,000,000

$pl ot - >Set XLabel Type(' data', 0, '&anp; #8364;"'); 100000

Data (numeric) formatting with suffix. Here we use the Euro as a suffix, common usage for French. Unlike the
previous example, here we represent it as a 3 byte UTF-8 sequence. Y ou can use html_entity decode() with UTF-8
as the character set to trandate & euro; into this sequence. (Y ou cannot used named character entity codesin PHPlot
strings that are processed by GD, as GD only handles UTF-8 sequences or numeric entity codes.) The thousands and
decimal separator default to locale-dependent values, but here we set them ourselves with SetNumberFormat. The
Euro sign may appear differently in your browser. But when used with PHPIot it requiresaUnicode font onthe server.

$pl ot - >Set Nuntber For mat (* ", " ."); 100000 1.000.000,00€

$pl ot - >Set XLabel Type(' data', 2, '',
"\ xe2\ x82\ xac');

Date/time formatting. The given value is mktime(0,0,0,4,15,2008). The format string could be set with
SetX TimeFormat instead.

$pl ot - >Set XLabel Type('tine', ' % % ); 1208232000 04/2008

Formatting using printf. Note PHP printf may differ from the standard C library. For example, PHP outputs only a
one digit exponent here.

$pl ot - >Set XLabel Type(' printf', 'u8.2e"); 1234 1.23e+3

A custom formatting function is used to format values in decimal degrees as degrees, minutes, and seconds. (This
only works for non-negative angles.)

functi on deg_m n_sec($val ue) 75.12345 75d 7m 24s

{
$deg = (int) $val ue;
$val ue = ($val ue - $deg) * 60;
$min = (int)$val ue;
$sec = (int)(($value - $nmin) * 60);
return "{$deg}d {$m n} m { $sec}s";
}
$pl ot - >Set XLabel Type(' custom , 'deg _min_sec');

History

Custom label formatting functions are passed the row and column arguments (if applicable) starting with PHPIot-5.8.0.

Through PHPIot-5.0.7, this function set the format type for both X tick labels and X data labels. Starting with
PHPIot-5.1.0, a new function SetXDatal abelType was added to alow separate control of tick and data labels.
Set XLabel Type now setsthe format type for X tick labels, and the default format type for X datalabels.

New label format types 'printf' and ‘custom’ were added at PHPIot-5.0.6, as well as all arguments after the first. In
PHPIot-5.0.5 and earlier, you must use SetX TimeFormat and SetPrecisionX to set the formatting parameters. Starting
with PHPlot-5.0.6, you have the choice of using those, or providing additional arguments to SetXLabel Type. Also
added was the ability to add a prefix and suffix to 'data formatted labels. In PHPlot-5.0.5 and earlier, there was an
undocumented class variabledat a_uni t s_t ext that was applied as a suffix to 'data’ mode labels, for both X and
Y. This continues to work, but is deprecated.

Starting with PHPlot-5.0.6, you can use an empty string or no argument at all to reset to the default of no formatting.

Starting with PHPIot-5.0.4, empty string data labels are ignored when formatting with 'data’ or ‘time' formats. Y ou can
use this to suppress some data labels, or control label density, with 'data and 'time' formatted |abels.
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Through PHPIot-5.0rc3, empty strings would still be formatted. With 'data format, an empty string would result in a
zerovalue, and with 'time' format an empty stringwould causean error. Asaresult, with older releases, if you don't want
to use data labels when using 'data’ or 'time' formats, you must turn off X data label display with SetXDatal abel Pos,
even if your data array labels are empty strings.

Through PHPIot-5.0rc3, when the formatting mode is 'data’ the thousands grouping separator was always a comma,
and aperiod was used as adecimal point. Starting with 5.0.4, PHPIot attemptsto get the correct valuesfor your locale.
Y ou can set the separator characters yourself instead with SetNumberFormat.
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SetXScaleType

SetX ScaleType — Select linear or logarithmic scale
Synopsis

$pl ot - >Set XScal eType( $st)

Description

Set XScal eType setsthe scale type along the X axisto be either linear (the default) or logarithmic.

Parameters

$st
A string specifying the scale type: 'linear' or 'log'.

Notes

No X value may be less than or equal to 0 with logarithmic X scale.

Support for logarithmic scales in PHPIot is limited. One problem is that tick interval is fixed for the entire range of
data, which isinappropriate for logarithmic scales where the data spans more than one magnitude.

The default X and Y scale types are linear.
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SetXTickAnchor

SetXTickAnchor — Set an anchor point for X tick marks
Synopsis

$pl ot - >Set XTi ckAnchor ([ $xt a])

Description

Set XTi ckAnchor setsan anchor point for X tick marks. This ensures that atick mark will be placed at that value
(if it iswithin the plotted data range). The effect of this function is to dlide the set of tick marks along the axis until
one of them falls on the anchor. This also affects the position of the tick labels and X grid lines. It does not change
the plotted data values, nor the range of values along the X axis.

Parameters

$xt a
The desired X anchor point, in world coordinates. If omitted or NULL, the default of not using an anchor is
restored.

Notes

By default, PHPIot will place the left-most tick mark at the left end of the X axis range. For example, if the X range
is-5t0 5, and thetick increment is 2, tick marks will be placed at X=-5, -3, -1, 1, 3, and 5. Note that in this case there
would be no tick mark at the Y axis position X=0.

When using the default method of cal culating and adjusting the plot range, PHPIot will select awhole multiple of the
tick increment as the left end of the X plot range. Another way of looking at this is that PHPIot implicitly anchors
the X tick marks at 0, when it calculates the range with the default adjustment method. If you set the plot range with
SetPlotAreaWorld, or change the range end adjustment method, the tick marks may not be anchored at 0 unlessyou use
Set XTi ckAnchor ( 0) . More on this can be found in Section 4.6, “Plot Range and Tick Increment Calculations’.

If an X tick anchor is set, and its value is within the plotted range, PHPlot will adjust the left-most tick mark so that
thereisatick mark at the X tick anchor position. For example, if the X rangeis-5to 5, the tick increment is 2, and
the X tick anchor is set to O, ticks marks will be placed at X=-4, -2, 0, 2, and 4.

The X tick anchor need not be within the plotted range. If the tick anchor is outside the plotted range, the tick marks
will still be adjusted so that a tick marked would be placed at the anchor if the data range was extended to include it.
For example, if the X rangeis-5to 5, thetick increment is 2, and the X tick anchor is set to 10, ticks marks will still
be placed at X=-4, -2, 0, 2, and 4 as in the previous example.

See Section 5.38, “Example - Hourly Data Using X Tick Anchor” for an example of setting an X tick anchor.

History

This function did not change at PHPIot-6.0.0, however a new method of automatically calculating the plot
range was introduced which always anchors the X tick marks at 0, when using the default settings. Therefore,
Set XTi ckAnchor (0) is usualy no longer needed to get a tick mark at X=0. In releases before PHPIot-6.0.0,
Set XTi ckAnchor was usually necessary to get reasonable tick marks, unless the left end of the X plot range
happened to be 0, or was set to 0 or amultiple of the tick increment.

367



SetX TickAnchor

This function was added in PHPIot-5.4.0.
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SetXTickCrossing

SetXTickCrossing — Set crossing length of X tick marks
Synopsis

$pl ot - >Set XTi ckCr ossi ng( $xc)

Description

Set XTi ckCr ossi ng sets the length by which the X tick marks cross the X axis or plot border (depending on the
tick position set with SetXTickPos) pointing inwards. See figure below.

Parameters

$xc
Desired X tick crossing length in pixels.

Notes

The default tick crossing length is 3 pixels.

The following figure shows the four length measurements used to draw the tick marks. (In this plot, the tick lengths
have been increased from the defaults.)

Show Tick Marks

SetYTickCrossing

, @:—-S etY TickLength

SetXTickCrossing

|
SetXTickLength
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SetXTicklncrement
SetXTicklncrement — Set the length of the interval between X ticks
Synopsis

$pl ot - >Set XTi ckl ncrement ([ $ti])

Description

Set XTi ckl ncr ement setsthe length of the interval between X tick marks (the tick increment, or tick step). You
can use either this function or SetNumXTicks (but not both) to control the tick mark spacing.

Parameters
$ti

Desired tick increment, in world coordinates. If the value is omitted or an empty string, the default behavior is
restored.

Notes

If neither Set XTi ckl ncr erent nor SetNumXTicksisused, thetick interval isautomatically cal culated by PHPl ot.
See Section 4.6.7, “Automatic Tick Increment Calculation” for details.

History

Before PHPIot-6.0.0, if neither the number of ticks nor the tick increment were specified, PHPlot calculated the tick
increment as 1/10 of the X data range. Starting with PHPIot-6.0.0, a more complex algorithm is used which tries to
produce 'natural’ tick increments.

Starting with PHPIot-6.0.0, if you call both Set NumXTi cks and Set XTi ckl ncr ermrent , the tick increment
has priority and the specified number of ticks is ignored. Before PHPIot-6.0.0, the behavior was order-dependent:
whichever function was used last had priority.
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SetXTickLabelPos
SetX TickLabel Pos — Position the X tick labels
Synopsis

$pl ot - >Set XTi ckLabel Pos( $xt | p)

Description

Set XTi ckLabel Pos determines where (and if) the X tick labels are drawn. The labels can be drawn at the bottom
of the plot, above the plot, in both positions, at the X axis (even if it isin the middle of the plot), or not drawn at all.

Parameters

$xtlp
A string indicating the desired position for the X tick labels:

Position [Description
plotdown |Tick labels below the plot
plotup Tick labels above the plot

both Tick labels both below and above the plot
Xaxis Tick labelsat X axis (even if the axisis in the middle of the plot)
none No tick labels

Notes

The default position for the X tick labels is chosen to avoid overlapping tick and data labels. For vertical plots,
the X tick labels will default to 'none' if the X data labels have been enabled using SetXDatal abelPos. If neither
SetXTickLabel Pos nor SetXDatal abel Pos are used, PHPlot will enable just data labels if they are non-empty, and
otherwise it will enable just tick labels, and position them below the plot. For horizontal plots, there is no conflict
(because data labels are drawn along Y), so the tick label position defaults to 'plotdown’.

Thisappliesonly totick labels. For datalabels, see SetX Datal abel Pos. Y ou may want the tick marksto bein the same
position as the tick labels. To position the tick marks, see SetXTickPos.

See SetX AxisPosition for positioning the X axis.

History

Through PHPIot-5.0.7, the default position for X tick labels was below the plot (‘plotdown’). This would result in
overlaid data and tick labels by default. In addition, positioning the X data labels with SetXDatal abelPos with a
position other than 'none' resulted in disabling the X tick labels, and vice-versa. If both tick and data labels were
positioned, the later setting overrode the earlier, which was turned off. Starting with PHPIot-5.1.0, PHPlot handles
tick and data label positions as described in the notes above.
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SetXTickLength
SetXTickLength — Set outer length of X tick marks
Synopsis

$pl ot - >Set XTi ckLengt h( $xI n)

Description

Set XTi ckLengt h setsthe length of the X tick marks pointing outwards from the plot. For example, for tick marks
on an X axis at the bottom of the plot, thisis the length from the X axis down.

Parameters

$xIn
Desired X tick length in pixels.

Notes

The default tick length is 5 pixels.

See figure under SetXTickCrossing.
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SetXTickPos
SetXTickPos — Position the X tick marks
Synopsis

$pl ot - >Set XTi ckPos( $t p)

Description

Set XTi ckPos determines where (and if) the X tick marks are drawn. The tick marks can be drawn at the bottom of
the plot, above the plot, in both positions, at the X axis (even if it isin the middle of the plot), or not drawn at all.

Parameters

$xtp
A string indicating the desired position for the X tick marks:

Position [Description

plotdown | Tick marks below the plot

plotup Tick marks above the plot

both Tick marks both below and above the plot
Xaxis Tick marks at X axis (even if the axisisin the middle of the plot)
none No tick marks

Notes

The default position for the X tick marks is below the plot.

Thisappliesonly to tick marks. Y ou may want the tick labelsto be in the same positions as the tick marks. To position
thetick labels, see SetX TickL abel Pos.

See SetX AxisPosition for positioning the X axis.

373



SetX TimeFormat

SetXTimeFormat

SetX TimeFormat — Set date/time formatting string for X labels
Synopsis

$pl ot - >Set XTi neFor mat ( $xt f)

Description

Set XTi meFor mat sets the formatting string for X tick and data labels when ‘time’ formatting mode for X labels
isin effect. Use SetX L abel Type to select the formatting mode for labels. The formatting string is used with the PHP
st rftime toformat |abels as date/time strings.

Note

Thisfunction is retained for compatibility, but use of SetXLabelTypeis preferred.

Parameters
$xt f
Formatting string for X labels, used with st r f t i ne() . For example, if the label value is 1104534000 (which

isthe ti me_t representation of 6:00 PM on the last day of 2004), ‘%Y -%m-%d.%H:%M:%S' results in
'2004-12-31.18:00:00', and '%d %b %Y resultsin ‘31 Dec 2004'.

Notes

Thisappliesto X tick labels, and also to X data labels unless overridden by SetXDatal abel Type.

To use date/time formatting, the label values must be Unix time_t values (number of seconds since Unix epoch).

Unlike SetPrecisionX, SetXTimeFormat does not automatically enable the correct label formatting mode. Y ou must
call Set XLabel Type('ti ne') to usedate/time formatting of |abels.

The default time format is '%H:%M:%S, showing hours, minutes, and seconds (and ignoring any date information).

History

Starting with PHPlot-5.0.6, the time format can be set with SetXL abel Type instead.

The default time format was undefined prior to PHPIot-5.0rc3.
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SetXTitle

SetXTitle— Setsthe X axistitle, and optionaly its position
Synopsis

$pl ot ->Set XTitl e($xtitle, [$xpos])

Description

Set XTi t | e setsthe text to be displayed as the X axis title. Optionally, it also sets the position of the title and the
axisitself: below the graph (the usual place), above the graph, both, or neither.

Parameters

$xtitle
Thetext string to usefor the X axistitle. The string can contain multiplelines, separated by newlines (in PHP: "\n").

$xpos
Optional position for the X axis and title. Use one of the following strings for the position:

Position |Description

plotdown [ X axis below the plot

plotup X axis above the plot

both One X axis above, and one below

none No X axis, no X axistitle

The default is 'plotdown’.

Notes

By default, thereisno X axistitle. If Set XTi t | e is caled with an empty string as the title, the default behavior is
restored. This includes not leaving space on the graph for the title.
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SetXTitleColor

SetXTitleColor — Set the color of the X Title
Synopsis

$pl ot - >Set XTi t | eCol or ($col or)

Description

Set XTi t | eCol or setsthe color of the X title (as set with SetXTitle).

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

Use this function if you want the X title to have a different color than the main title. See Section 3.7.1, “Titles’ for
more about plot titles.

By default, the X title defaults to use the same color as the main plot title. The main plot title color is set with
SetTitleColor, and it defaults to black.

History

Thisfunction was added in PHPIot-5.2.0. Through PHPlot-5.1.3, themain, X, and Y titles always used the same color.
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SetYAXxisPosition

SetY AxisPosition — Movethe Y axis
Synopsis

$pl ot - >Set YAXi sPosi ti on( $pos)

Description

Set YAXi sPosi ti on setsthe position of the Y axis.

Parameters

$pos
The X position in world coordinates for the Y axis. (World coordinates are the coordinate space of your data
points.) If the value is omitted or an empty string, the default behavior is restored.

Notes

The given position is truncated (towards 0) to an integer value.

The default axis position differsfor vertical and horizontal plots. For vertical plots, the Y axis position defaults to the
left side of the plot. For horizontal plots, the Y axis position defaults to X=0, provided X=0 is within the range of
the graph. If X=0 is not within the range of the graph, the Y axis position will default to the edge with the smallest
absolute X value. This meansthe Y axis will be on the |eft side of the graph if all values of X are greater than zero,
and on the right side of the graph if all values of X are less than zero. (For log scale plots, however, the default Y
axisposition is X=1.)

History

Through PHPIot-5.3.0, the argument was required, and there was no way to restore the default behavior (because the
argument value was always converted to an integer). Starting with PHPlot-5.3.1, the argument may be given as an
empty string, or omitted, to restore the default behavior.

Through PHPIot-5.1.3, therewas no special handling for horizontal plots. TheY axisaways defaulted to theleft side of
the plot. When plotting negative datawith horizontal plots, it wasusually necessary to use Set YAxi sPosi ti on( 0)
to force the barsto start from X=0.
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SetYDatalLabelAngle
SetY Datal abel Angle — Set the text angle for Y datalabels
Synopsis

$pl ot - >Set YDat aLabel Angl e( $ydl a)

Description

Set YDat aLabel Angl e sets the text angle for Y data labels. If using TrueType fonts, any angle can be used. If
using built-in GD fonts, only 0 degree and 90 degree text can be used.

Parameters

$ydl a
Desired angle for label text, in degrees.

Notes

Thisfunction appliesto both Y axisdatalabelsand Y datavaluelabels. See Section 3.6, “Labels’ for moreinformation
on datalabels.

By default, Y datalabels are drawn at O degrees. (Thisis different from X data labels, which default to the angle set
for X tick labels.)

History

This function was added in PHPIot-5.1.0. Through PHPIot-5.0.7, Y datalabels were always drawn at O degrees.
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SetYDataLabelPos

SetY Datalabel Pos — Position and control Y datalabels
Synopsis

$pl ot - >Set YDat aLabel Pos( $ydl p)

Description

Set YDat aLabel Pos determinesif and where Y data labels are drawn. For horizontal plots, these are Y axis data
labels, which display the label strings from your data array. The labels can be drawn at the left side of the plot (left of
theY axis), on the right side, in both positions, or neither. For vertical plots, these are Y datavalue labels, displaying
the value of the data point within the plot area.

Parameters

$ydl p
A string indicating the desired position for the Y datalabels:

Position [Description

plotleft Data labels left of the plot. Thisisfor horizontal plots.

plotright |Datalabelsright of the plot. Thisisfor horizontal plots.

both Data labels both left and right of the plot. Thisisfor horizontal plots.

plotin Data value labels within the plot area. For bar charts, this displays the
value above (or below) each bar. For stacked bar charts, this displays
only the bar total labels and not the bar segment labels. For other plot
types, see notes below.

plotstack |Datavalue labels above (or below) each bar, and below the top of each
bar segment. Thisisvalid for vertical stacked bar plots only. It turnson
both bar total labels (as with 'plotin’) and bar segment labels.

none No data labels or data value labels

Notes

Withvertical plots, thisfunction controlsthe Y datavaluelabels. For examples, see Example5.19, “Bar Chart with Data
Vauel abels’, Example5.20, “ Stacked Barswith Y DataVauel abels’, and Example5.33, “ Linepoints Plot with Data
Vaue Labels’. With horizontal plots, this function controlsthe Y axis data labels. For examples, see Example 5.27,
“Horizontal Bar Chart” and Example 5.28, “Horizontal Stacked Bar Chart”, where the labels are enabled by default
and displayed to the | eft of the Y axis.

The default position for Y data labels (for horizontal plots) is |eft of the plot. However, PHPlot only enables the data
labelsif SetY Datal abel Pos was used to position them, or if SetY TickL abel Pos was not used to enable the tick labels
and the data labels are not all empty.

The default position for Y data value labels (for vertical plots) is 'none’, meaning no labels. For plot types 'bars and
'stackedbars, Y data value labels are drawn (if enabled) at fixed positions within or above/below the bars. For plot
types 'lines, 'points), 'linepoints, and 'squared’, Y data labels are drawn (if enabled) above the data points by default.
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The position can be changed (see Section 4.7.7, “ Tuning L abels”), but PHPIot does not attempt to prevent interference
between the |abels and other plot elements. Y data value labels are not available with other plot types.

For tick labels, see SetY TickL abel Pos.

The bar segment labels, if enabled (‘plotstack’), are drawn inside the bars and may not be very visible if dark colors
are used for the bar fill. Bar segment labels will be omitted for segments which are too narrow.

Y datavalue labels will be drawn below the bars for negative values. This only appliesto vertical bar charts. Stacked
bar charts are not allowed to have negative values.

If Y datalines are enabled with SetDrawY Datal_abelLines, then SetY Datal_abel Pos() also determines the direction of
the lines which are drawn from the data points.

The Y data label text angle is set with SetY Datal abelAngle. The Y data label text format can be controlled with
SetY Datal_abel Type or SetY Label Type.

Y datavalue labels do work with error plots (plot types 'lines, 'points, and 'linepoints' and data type data-data-error).
Thelabelswill identify thebase Y values of the points. However, the default 1abel position abovethe pointswill overlap
the error bars. To prevent this, change the position angle asexplained in Section 4.7.7, “Tuning L abels’). For example:

/1 Setup for error plot with data val ue | abel s

$pl ot - >Set Dat aType(' data-data-error');

$pl ot - >Set YDat aLabel Pos(' plotin');

$pl ot - >dat a_val ue_| abel _angle = 45; // Position the |abels at 45 degrees

History

Data value labels were first available for error plotsin PHPIot-6.0.0.

Through PHPIot-5.2.0, data value labels were only available for bars and stackedbars plot types. Starting with
PHPIot-5.3.0, data value label s are al so implemented for lines, points, linepoints, and squared plot types.

Horizontal plot types were added in PHPlot-5.1.2 and PHPIot-5.1.3, and the Y Data Labels were extended to include
the Y axis datalabels for horizontal plotsin addition to the data value labels for vertical plots.

The data value |abel feature for stacked bar graphs was added in PHPIot-5.1.1.

The data value label feature for bar graphs was added to PHPlot-5.0rc3.
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SetYDatalLabelType

SetY Datal abel Type — Set formatting type for Y data labels
Synopsis

$pl ot - >Set YDat aLabel Type($type, [...])

Description

Set YDat aLabel Type setsthe formatting type for Y datalabels. By default, data labels are formatted the same as
tick labels. If SetYLabel Type is not used, then there is no special formatting for either label type, so the labels are
output as-is. Available format types are 'data, 'time', 'printf', and ‘custom'.

‘data formatting formats the label s as floating point numbers, with digits grouped into thousands (3 digit groups), and
with user-defined precision Grouping separator characters can be set with SetNumberFormat. The precision (number
of digits after the decimal point) can be set as an additional argument to SetY Datalabel Type. A prefix and suffix
string can aso be specified.

'time' formatting formats the labels as date/time values, with the format string specified as an additional argument to
SetY Datal_abel Type.

'printf' formatting formats the labels using the standard spri nt f function, with the format string specified as an
additional argument to SetY Datal_abel Type.

‘custom'’ formatting formats the labels using a caller-provided function, with an optional pass-through argument. This
provides the maximum flexibility in formatting labels.

Parameters

There is one required argument, $type. Other arguments depend on the value of the $type argument.

$type
A string indicating the desired formatting mode: 'datd, ‘time', ‘printf’, or ‘custom’. Or, an empty string meaning
revert to no formatting.

For type 'data, there are three optional arguments:

$preci si on
The formatting precision, or number of decimal places (optional). If omitted, the default is 1.

$Sprefix
A prefix string to be placed before the formatted label values. This could be used for a currency symbol, for
example. The default is an empty string.

$suffix
A suffix string to be placed after the formatted label values. This could be used for acurrency symbol, for example.
The default is an empty string.

For type 'time', there is one optional argument:

$f or mat
Formatting string, used with strfti me() . For example, '%Y -%m-%d' results in formatting ati ne_t vaue
as ayear, month, and day numbers. If omitted, the default is '%H:%M:%S' (hours, minutes, and seconds).
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For type 'printf', there is one optional argument:

$f or mat
Formatting string, used with sprintf (). The formatting string must contain exactly one conversion
specification (%-code) which consumes a single argument. If omitted, the default value of '%e' uses scientific
notation with default field sizes.

For type 'custom’, there is one required argument and one optional argument:

$cal | back
A callback function to format the label. Thisis either the name of afunction (as a string), or atwo-element array
with an object instance and method name. (Refer to the PHP documentation for more information on the callback
type.) The callback will be called with two, three, or four arguments: the value of the label to be formatted, the
pass-through argument (see next), and the row and column of the data point (if applicable to the label type). See
Section 3.6.5.5, “Formatting L abels. Extended 'custom' type” for more on the row and column arguments supplied
to the callback.

$cal | back_arg
A pass-through argument for the callback function. If omitted, NULL is used.

Notes

Thisfunction appliesto both Y axisdatalabelsand Y datavalue labels. (There is no ambiguity, because vertical plots
have only Y data value labels, and horizontal plots have only Y axis datalabels.)

See Section 3.6, “Labels” for moreinformation on labels, and specifically Section 3.6.5, “ Formatting L abels’ for more
information on formatting labels.

The default formatting modeis to do no specia formatting of the labels. Stringswill be output as-is, and numberswill
be output using PHP's default formatting. If you need to change label formatting back to the default, or to override a
format type you set for tick labels and have no formatting for datalabels, use SetY Datal abel Type without arguments,
or with an empty string argument.

When using a custom label formatting function, do not assume the labels are formatted in any particular order, or
only once each.

Examples
See SetXLabel Type.

History

Custom label formatting functions are passed the row and column arguments (if applicable) starting with PHPIot-5.8.0.

This function was added in PHPlot-5.1.0. Through PHPlot-5.0.7, data labels and tick labels always used the same
formatting, as set with SetY Label Type.
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SetYLabelAngle

SetYLabelAngle — Set the text angle for Y tick labels
Synopsis

$pl ot - >Set YLabel Angl e( $yl a)

Description

Set YLabel Angl e sets the text angle for Y tick labels. If using TrueType fonts, any angle can be used. If using
built-in GD fonts, only 0 degree and 90 degree text can be used.

Parameters

$yl a
Desired angle for label text, in degrees.

Notes

The default text angle for Y labelsis O degrees, for horizontal text.

Thisdoes not apply to Y data labels. For those, see SetY Datal abel Angle.
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SetYLabelType
SetY L abel Type — Set formatting type for Y tick labels
Synopsis

$pl ot - >Set YLabel Type($type, [...])

Description

Set YLabel Type sets the formatting type for Y tick labels, and the default formatting type for Y data labels. (If
SetYDatal abel Typeisnever called, Set YLabel Type effectively setsthe formatting type for both Y tick labels and
Y data labels.) By default, there is no special formatting, so the labels are output as-is. Available format types are
‘data, 'time, 'printf’, and ‘custom’.

‘data’ formatting formats the labels as floating point numbers, with digits grouped into thousands (3 digit groups), and
with user-defined precision Grouping separator characters can be set with SetNumberFormat. The precision (number
of digits after the decimal point) can be set with SetPrecisionY, or as an additional argument to SetY Label Type. A
prefix and suffix string can aso be specified.

'time' formatting formats the labels as date/time values, using a format specifier set by SetY TimeFormat or using an
additional argument to SetY Label Type.

‘printf' formatting formats the labels using the standard spri nt f function, with the format string specified as an
additional argument to SetY Label Type.

‘custom'’ formatting formats the labels using a caller-provided function, with an optional pass-through argument. This
provides the maximum flexibility in formatting labels.

Parameters

There is one required argument, $type. Other arguments depend on the value of the $type argument.

$t ype
A string indicating the desired formatting mode: 'data, ‘time, 'printf’, or ‘custom'. Or, an empty string meaning
revert to no formatting.

For type 'data, there are three optional arguments:

$preci si on
The formatting precision, or number of decimal places (optional). If omitted, the value set with SetPrecisionY is
used, or if that was never called then the default is 1.

$Sprefix
A prefix string to be placed before the formatted label values. This could be used for a currency symbol, for
example. The default is an empty string.

$suf fi x
A suffix string to be placed after the formatted label values. Thiscould be used for acurrency symboal, for example.
The default is an empty string.

For type 'time', there is one optional argument;
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$f or mat
Formatting string, used with strfti me() . For example, '%Y -%m-%d' results in formatting ati ne_t vaue
as ayear, month, and day numbers. If omitted, the value set with SetY TimeFormat is used, or if that was never
called then the default is '%H:%M:%S (hours, minutes, and seconds).

For type 'printf', there is one optional argument:

$f or mat
Formatting string, used with sprintf (). The formatting string must contain exactly one conversion
specification (%-code) which consumes a single argument. If omitted, the default value of '%e' uses scientific
notation with default field sizes.

For type 'custom’, there is one required argument and one optional argument:

$cal | back
A callback function to format the label. Thisis either the name of afunction (as a string), or atwo-element array
with an object instance and method name. (Refer to the PHP documentation for more information on the callback
type.) The callback will be called with two, three, or four arguments:. the value of the label to be formatted, the
pass-through argument (see next), and the row and column of the data point (if applicable to the label type). See
Section 3.6.5.5, “ Formatting L abels: Extended ‘custom'’ type” for more on the row and column arguments supplied
to the callback.

$cal | back_arg
A pass-through argument for the callback function. If omitted, NULL is used.

Notes

See Section 3.6, “Labels’ for moreinformation on labels, and specifically Section 3.6.5, “ Formatting L abels’ for more
information on formatting labels.

Thedefault formatting modeisto do no special formatting of thelabels. Stringswill be output as-is, and numberswill be
output using PHP's default formatting. If you need to change label formatting back to the default, use SetY Label Type
without arguments, or with an empty string argument.

A side effect of SetPrecisionY isto call thisfunction SetY Label Type and set the format type mode to 'data’. Note that
SetY TimeFormat does not have a corresponding side effect on the format type.

When using a custom label formatting function, do not assume the labels are formatted in any particular order, or
only once each.

Examples
See SetXLabel Type.

History

Custom label formatting functions are passed the row and column arguments (if applicable) starting with PHPIot-5.8.0.

Through PHPIot-5.0.7, this function set the format type for both Y tick labels and Y data labels. Starting with
PHPIot-5.1.0, a new function SetY Datal abel Type was added to allow separate control of tick and data labels.
Set YLabel Type now setsthe format typefor Y tick labels, and the default format type for Y datalabels.

New label format types 'printf' and ‘custom’ were added at PHPIot-5.0.6, as well as all arguments after the first. In
PHPIot-5.0.5 and earlier, you must use SetY TimeFormat and SetPrecisionY to set the formatting parameters. Starting
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with PHPlot-5.0.6, you have the choice of using those, or providing additional arguments to SetY Label Type. Also
added was the ability to add a prefix and suffix to 'data formatted labels. In PHPlot-5.0.5 and earlier, there was an
undocumented class variabledat a_uni t s_t ext that was applied as a suffix to 'data’ mode labels, for both X and
Y. This continues to work, but is deprecated.

Starting with PHPlot-5.0.6, you can use an empty string or no argument at al to reset to the default of no formatting.

Through PHPIot-5.0rc3, when the formatting mode is 'data’ the thousands grouping separator was always a comma,
and a period was used as adecimal point. Starting with 5.0.4, PHPIot attemptsto get the correct valuesfor your locale.
You can set the separator characters yourself instead with SetNumberFormat.
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SetYScaleType

SetY ScaleType — Select linear or logarithmic scale
Synopsis

$pl ot - >Set YScal eType( $st)

Description

Set YScal eType setsthe scaletype along the Y axisto be either linear (the default) or logarithmic.

Parameters

$st
A string specifying the scale type: 'linear' or 'log'.

Notes

No Y value may be less than or equal to O with logarithmic Y scale.

Support for logarithmic scales in PHPIot is limited. One problem is that tick interval is fixed for the entire range of
data, which isinappropriate for logarithmic scales where the data spans more than one magnitude.

The default X and Y scale types are linear.
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SetYTickAnchor

SetY TickAnchor — Set an anchor point for Y tick marks
Synopsis

$pl ot - >Set YTi ckAnchor ([ $yta])

Description

Set YTi ckAnchor setsan anchor point for Y tick marks. This ensures that atick mark will be placed at that value
(if it iswithin the plotted data range). The effect of this function is to dlide the set of tick marks along the axis until
one of them falls on the anchor. This also affects the position of the tick labelsand Y grid lines. It does not change
the plotted data values, nor the range of values along the Y axis.

Parameters

$yta
The desired Y anchor point, in world coordinates. If omitted or NULL, the default of not using an anchor is
restored.

Notes

By default, PHPlot will place the bottom-most tick mark at the bottom of the Y axisrange. For example, if the Y range
is-5t0 5, and thetick increment is 2, tick marks will be placed at Y=-5, -3, -1, 1, 3, and 5. Note that in this case there
would be no tick mark at the X axis position Y=0.

When using the default method of calculating and adjusting the plot range, PHPlot will select a whole multiple of
the tick increment as the bottom of the Y plot range. Another way of looking at thisisthat PHPIot implicitly anchors
the Y tick marks at 0, when it calculates the range with the default adjustment method. If you set the plot range with
SetPlotAreaWorld, or change the range end adjustment method, the tick marks may not be anchored at 0 unlessyou use
Set YTi ckAnchor ( 0) . More on this can be found in Section 4.6, “Plot Range and Tick Increment Calculations’.

If aY tick anchor is set, and its value is within the plotted range, PHPIot will adjust the bottom-most tick mark so that
thereisatick mark at the Y tick anchor position. For example, if the Y rangeis-5to 5, the tick increment is 2, and
the'Y tick anchor is set to O, ticks marks will be placed at Y=-4, -2, 0, 2, and 4.

The'Y tick anchor need not be within the plotted range. If the tick anchor is outside the plotted range, the tick marks
will still be adjusted so that a tick marked would be placed at the anchor if the data range was extended to include it.
For example, if the'Y rangeis-5to 5, thetick increment is 2, and the Y tick anchor is set to 10, ticks marks will still
be placed at Y=-4, -2, 0, 2, and 4 as in the previous example.

See Section 5.37, “Example - Setting a'Y Tick Anchor” for an example of setting a'Y tick anchor.

History

This function did not change at PHPIot-6.0.0, however a new method of automatically calculating the plot
range was introduced which always anchors the Y tick marks at 0, when using the default settings. Therefore,
Set YTi ckAnchor (0) is usualy no longer needed to get a tick mark at Y=0. In releases before PHPIot-6.0.0,
Set YTi ckAnchor was usualy necessary to get reasonable tick marks, unless the bottom of the Y plot range
happened to be 0, or was set to 0 or amultiple of the tick increment.
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This function was added in PHPIot-5.4.0.
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SetYTickCrossing

SetY TickCrossing — Set crossing length of Y tick marks
Synopsis
$pl ot - >Set YTi ckCr ossi ng( $yc)

Description

Set YTi ckCr ossi ng sets the length by which the Y tick marks crossthe Y axis or plot border (depending on the
tick position set with SetY TickPos) pointing inwards.

Parameters

$yc
Desired X tick crossing length in pixels.

Notes

The default tick crossing length is 3 pixels.

See figure under SetXTickCrossing.
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SetYTicklncrement
SetY Ticklncrement — Set the length of the interval between Y ticks
Synopsis

$pl ot - >Set YTi ckl ncrement ([ $ti])

Description

Set YTi ckl ncr enent setsthe length of the interval between Y tick marks (the tick increment, or tick step). You
can use either this function or SetNumY Ticks (but not both) to control the tick mark spacing.

Parameters
$ti

Desired tick increment, in world coordinates. If the value is omitted or an empty string, the default behavior is
restored.

Notes

If neither Set YTi ckl ncr erent nor SetNumY Ticksisused, thetick interval isautomatically cal culated by PHPl ot.
See Section 4.6.7, “Automatic Tick Increment Calculation” for details.

History

Before PHPIot-6.0.0, if neither the number of ticks nor the tick increment were specified, PHPlot calculated the tick
increment as 1/10 of the X data range. Starting with PHPIot-6.0.0, a more complex algorithm is used which tries to
produce 'natural’ tick increments.

Starting with PHPIot-6.0.0, if you call both Set NumyTi cks and Set YTi ckl ncr ermrent, the tick increment
has priority and the specified number of ticks is ignored. Before PHPIot-6.0.0, the behavior was order-dependent:
whichever function was used last had priority.
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SetYTickLabelPos

SetY TickLabel Pos — Position the Y tick |abels
Synopsis

$pl ot - >Set YTi ckLabel Pos( $yt | p)

Description
Set YTi ckLabel Pos determines where (and if) the Y tick labels are drawn. The labels can be drawn on the left

side of the plot, on the right side of the plot, in both positions, at the Y axis (even if it isin the middle of the plot),
or not drawn at all.

Parameters

Sytlp
A string indicating the desired position for the Y tick labels:

Position [Description
plotleft | Tick labels on the left side of the plot
plotright |Tick labels on theright side of the plot

both Tick labels on both left and right sides of the plot
yaxis Tick labelsat Y axis (even if the axisisin the middle of the plot)
none No tick labels

Notes

The default position for the Y tick labels is chosen to avoid overlapping tick and data labels. For vertical plots, there
is no conflict (because data labels are drawn along X), so the tick label position defaults to 'plotleft’. For horizontal
plots, the Y tick labelswill default to 'none' if the Y datalabels have been enabled using SetY Datal abel Pos. If neither
SetY TickLabel Pos nor SetY Datal abel Pos are used, PHPlot will enable just data labels if they are non-empty, and
otherwise it will enable just tick |abels, and position them to the left of the plot.

Thisappliesonly totick labels. For datalabels, see SetY Datal_abel Pos. Y ou may want thetick marksto bein the same
position as the tick labels. To position the tick marks, see SetY TickPos.

See SetY AxisPosition for positioning the Y axis.
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SetYTickLength
SetY TickLength — Set outer length of Y tick marks
Synopsis

$pl ot - >Set YTi ckLengt h( $yl n)

Description

Set YTi ckLengt h setsthe length of the Y tick marks pointing outwards from the plot. For example, for tick marks
onaY axison theleft side of the plot, thisis the length from the axis to the | eft.

Parameters

$yln
Desired Y tick length in pixels.

Notes

The default tick length is 5 pixels.

See figure under SetXTickCrossing.
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SetYTickPos

SetY TickPos — Position the Y tick marks
Synopsis

$pl ot - >Set YTi ckPos( $t p)

Description
Set YTi ckPos determines where (and if) the Y tick marks are drawn. The tick marks can be drawn on the | eft side

of the plot, on the right side the plot, in both positions, at the Y axis (even if it is in the middle of the plot), or not
drawn at al.

Parameters

$tp
A string indicating the desired position for the Y tick marks:

Position [Description
plotleft | Tick marks on the left side of the plot

plotright | Tick markson the right side of the plot

both Tick marks on both left and right sides of the plot
yaxis Tick marksat Y axis (even if the axisisin the middle of the plot)
none No tick marks

Notes

The default position for the Y tick marksis on the |eft side of the plot.

Thisappliesonly to tick marks. Y ou may want the tick labelsto be in the same positions as the tick marks. To position
thetick labels, see SetY TickL abel Pos.

See SetY AxisPosition for positioning the Y axis.
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SetYTimeFormat

SetY TimeFormat — Set date/time formatting string for Y labels
Synopsis

$pl ot - >Set YTi neFor mat ( $yt f)

Description

Set YTi meFor mat sets the formatting string for Y tick and data labels when 'time' formatting mode for Y labelsis
in effect. (Y datalabels are only available with bar charts and stacked bar charts.) Use SetY L abel Type to select the
formatting modefor labels. Theformatting stringisused withthe PHPst r f t i me toformat |abelsasdate/time strings.

Note

This function is retained for compatibility, but use of SetY Label Typeis preferred.

Parameters
Syt f
Formatting string for Y labels, used with st r f t i ne() . For example, if the label value is 1104534000 (which

isthe ti me_t representation of 6:00 PM on the last day of 2004), ‘%Y -%m-%d.%H:%M:%S' results in
'2004-12-31.18:00:00', and '%d %b %Y resultsin ‘31 Dec 2004'.

Notes

Thisappliesto Y tick labels, and also to Y data labels unless overridden by SetY Datal abel Type.

To use date/time formatting, the label values must be Unix time_t values (number of seconds since Unix epoch).

Unlike SetPrecisionY, SetY TimeFormat does not automatically enable the correct label formatting mode. Y ou must
call Set YLabel Type('ti ne') tousedate/time formatting of |abels.

The default time format is '%H:%M:%S, showing hours, minutes, and seconds (and ignoring any date information).

History

Starting with PHPlot-5.0.6, the time format can be set with SetY L abel Type instead.

The default time format was undefined prior to PHPIot-5.0rc3.
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SetYTitle

SetYTitle— Setsthe Y axistitle, and optionaly its position
Synopsis

$plot->Set YTitl e($ytitle, [$ypos])

Description

Set YTi t | e setsthe text to be displayed asthe Y axis title. Optionally, it also sets the position of the title and the
axisitself: on the left side of the graph (the usual place), on the right side, both, or neither.

Parameters

$ytitle
Thetext string to usefor the Y axistitle. The string can contain multiplelines, separated by newlines (in PHP: "\n").

$ypos
Optional position for the Y axis and title. Use one of the following strings for the position:

Position |Description
plotleft [Y axison theleft side of the plot

plotright |Y axison theright side of the plot

both OneY axison theleft, and one on the right

none NoY axis, noY axistitle

The default is 'plotleft'.

Notes

By default, thereisno Y axistitle. If Set YTi t | e iscaled with an empty string as the title, the default behavior is
restored. This includes not leaving space on the graph for the title.
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SetYTitleColor

SetY TitleColor — Set the color of the Y Title
Synopsis

$pl ot - >Set YTi t | eCol or ($col or)

Description

Set YTi t | eCol or setsthe color of the Y title (as set with SetYTitle).

Parameters

$col or
Color value to use. See Section 3.5, “Colors’ for more on color values.

Notes

Use this function if you want the Y title to have a different color than the main title. See Section 3.7.1, “Titles’ for
more about plot titles.

By default, the Y title defaults to use the same color as the main plot title. The main plot title color is set with
SetTitleColor, and it defaults to black.

History

Thisfunction was added in PHPIot-5.2.0. Through PHPlot-5.1.3, themain, X, and Y titles always used the same color.
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StartStream

StartStream — Begin a Motion-JPEG (or other type) plot stream
Synopsis

$pl ot ->Start Strean()

Description
St ar t St r eamisused to begin producing streaming plots. Thisisaseries of plotsthat aredisplayed rapidly, resulting

in amoving video-like sequence. St ar t St r eamoutputs the initial HTTP headers for the stream, disables browser-
side caching, and prepares for the plot stream.

Parameters

None

Notes

The three functions St ar t St r eant( ) , PrintimageFrame, and EndStream are used together to produce streaming
plots. Scripts producing streaming plots must use aweb server. The PHP CLI1 will not work, because streaming plots
require HTTP headers.

For more on streaming plots, see Section 4.9, “ Streaming Plots’.

Example

See PrintlmageFrame for apartial example, and Section 4.9.3, “ Streaming Plots - Example” for the complete example.

History

This function was added in PHPIot-5.8.0. Prior rel eases are not able to produce streaming plots.
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TuneXAutoRange

TuneX AutoRange — Adjust tuning parameters for X axis range calculation
Synopsis

$pl ot - >TuneXAut oRange([ $zer o_nmagnet], [ $adj ust _node], [$adjust_anount])

Description

TuneXAut oRange is used to adjust the parameters used by PHPlot when automatically calculating the plot range
along the X axis.

Parameters

$zer o_nmagnet
Optional value for the X axis zero magnet, which controls how far PHPlot will extend the plot range to include
0 if it doesn't already include O. This is a floating point value between 0 and 1 inclusive, where O disables the
zero magnet, and 1 requires the range be always extended to include 0. See Section 4.6.4.1, “Range parameter:
zero_magnet” for more information.

$adj ust _node
Optional value for the X axis range extension mode, which determines the method PHPI ot uses to extend the end
of the plot range beyond the data range. Thisis asingle character:

Mode |Description

T Tick : extend the range, then to the next tick
mark.

R Range : extend the range.

I Integer : extend the range, then to the next
integer value.

See Section 4.6.4.2, “Range parameter: adjust_mode” for more information.

$adj ust _anount
Optional value for the X axis range extension amount. This is a factor of the overall range by which the
range is extended to leave extra room for labels, plot markers, etc. See the Section 4.6.4.3, “Range parameter:
adjust_amount” for more information.

Notes

Specifying NULL, or omitting trailing unused parameters, resultsin no change to that parameter.

PHPIot does not calculate or adjust ends of the plot range which are set with SetPlotAreaWorld. PHPlot also does not
adjust the plot range for the X axisin the case where X values areimplied, rather than specified, in the dataarray (data
type text-data, used with vertical plots).

This appliesto the X axis only, where X is the independent variable for vertical plots, and the dependent variable for
horizontal plots. See also TuneY AutoRange.

See Section 4.6.3, “ Automatic Range Calculation” for more information on the range calculations and parameters.
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The default for the zero magnet is 6/7, which results in up to 600% range extension. The default adjustment mode is
T, which forces the axis to end at a tick mark. The default adjustment amount is either 0% or 3% (0.03), depending
on the plot type and whether X is the independent or dependent variable.

Example

If you do not want PHPlot to extend your X axis to include zero, even if it is relatively close, set the zero magnet
to Oto disableit.

$pl ot - >TuneXAut oRange(0) ;

History

This function was added in PHPIot-6.0.0.
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TuneYAutoRange

TuneY AutoRange — Adjust tuning parameters for Y axis range calculation
Synopsis

$pl ot - >TuneYAut oRange([ $zer o_nmagnet], [ $adj ust _node], [$adjust_anount])

Description

TuneYAut oRange is used to adjust the parameters used by PHPlot when automatically calculating the plot range
aongtheY axis.

Parameters

$zer o_nmagnet
Optional value for the Y axis zero magnet, which controls how far PHPlot will extend the plot range to include
0 if it doesn't already include O. This is a floating point value between 0 and 1 inclusive, where O disables the
zero magnet, and 1 requires the range be always extended to include 0. See Section 4.6.4.1, “Range parameter:
zero_magnet” for more information.

$adj ust _node
Optional valuefor the Y axis range extension mode, which determines the method PHPI ot uses to extend the end
of the plot range beyond the data range. Thisis asingle character:

Mode |Description

T Tick : extend the range, then to the next tick
mark.

R Range : extend the range.

I Integer : extend the range, then to the next
integer value.

See Section 4.6.4.2, “Range parameter: adjust_mode” for more information.

$adj ust _anount
Optional value for the Y axis range extension amount. This is a factor of the overall range by which the
range is extended to leave extra room for labels, plot markers, etc. See the Section 4.6.4.3, “Range parameter:
adjust_amount” for more information.

Notes

Specifying NULL, or omitting trailing unused parameters, resultsin no change to that parameter.

PHPIot does not calculate or adjust ends of the plot range which are set with SetPlotAreaWorld. PHPlot also does not
adjust the plot rangefor the Y axisinthe casewhere Y values areimplied, rather than specified, in the data array (data
type text-data-yx, used with horizontal plots).

Thisappliesto the Y axisonly, where Y isthe dependent variable for vertical plots, and the independent variable for
horizontal plots. See also TuneXAutoRange.

See Section 4.6.3, “ Automatic Range Calculation” for more information on the range calculations and parameters.
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The default for the zero magnet is 6/7, which results in up to 600% range extension. The default adjustment mode is
T, which forces the axis to end at a tick mark. The default adjustment amount is either 0% or 3% (0.03), depending
on the plot type and whether Y is the independent or dependent variable.

Examples
If youwant aplot with 'zero suppression’ (not including zero onthe Y axis), you can disabl e the zero magnet asfollows:
$pl ot - >TuneYAut oRange(0) ;

This emphasizes small changes in large numbers.

If you want PHPlot to set the plot range to exactly the data range, with no extensions or adjustments, set the zero
magnet to 0 to disable it, select adjustment mode 'R’ (range only), and set the adjustment amount to 0%. Your Y axis
will go from the smallest to the largest Y value in your data array, with no extra space on either side.

$pl ot - >TuneYAut oRange(0, 'R, 0);

History

This function was added in PHPIot-6.0.0.
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TuneXAutoTicks

TuneXAutoTicks — Adjust tuning parameters for X axistick increment calculation
Synopsis

$pl ot - >TuneXAut oTi cks([ $m n_ticks], [$tick_node], [$tick_inc_integer])

Description

TuneXAut oTi cks isusedto adjust the parameters used by PHP ot when automatically cal culating thetick increment
along the X axis.

Parameters

$min_ticks
Sets the minimum number of tick intervals along the X axis. This is an integer greater than zero. See
Section 4.6.8.1, “Tick Increment parameter: min_ticks’ for more information.

$ti ck_node
Selects from one of three available modes for calculating the tick increment along the X axis:

Mode Description

decimal |Useapower of 10times1, 2, or 5

binary Use a power of 2
date Use a date/time value

See Section 4.6.8.2, “Tick Increment parameter: tick_mode” for more information.

$tick_inc_integer
If TRUE, forces PHPIot to pick a whole number (integer) tick increment. If FALSE, allows fractional tick
increments. See the Section 4.6.8.3, “Tick Increment parameter: tick_inc_integer” for more information.

Notes

Specifying NULL, or omitting trailing unused parameters, results in no change to that parameter.

If the tick increment is set with SetXTicklncrement or indirectly with SetNumXTicks, then PHPIot does not need to
calculate the tick increment, and the parameters set with TuneXAut oTi cks are not used.

This appliesto the X axis only, where X is the independent variable for vertical plots, and the dependent variable for
horizontal plots. See aso TuneY AutoTicks.

See Section 4.6.7, “Automatic Tick Increment Calculation” for more information on the tick increment calculations
and parameters.

The default for i n_t i cks is8. The maximum number of tick intervalsis about 2.5 times the minimum number.

Thedefault for t i ck_nopde depends on the label formatting type along the X axis. If SetXLabel Type('time) isused
to select date/time formatting of labels, then the default for tick_ modeis' dat e' , otherwiseitis' deci nal ' .
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The default for ti ck_i nc_i nt eger is FALSE, meaning PHPlot may use fractional tick increments. (Note this
does not mean atick increment such as 2.5 would ever be selected. PHPIot uses whole numbers above 1 and fractional
increments between 0 and 1.)

Example
Use aminimum of 10 tick intervals along the X axis, and do not allow tick increments less than 1.

$pl ot - >TuneXAut oRange(10, NULL, TRUE);

History

This function was added in PHPIot-6.0.0.

404



TuneY AutoTicks

TuneYAutoTicks

TuneY AutoTicks — Adjust tuning parameters for Y axistick increment calculation
Synopsis

$pl ot - >TuneYAut oTi cks([ $m n_ticks], [$tick_node], [$tick_inc_integer])

Description

TuneYAut oTi cks isusedto adjust the parameters used by PHP ot when automatically cal culating thetick increment
alongtheY axis.

Parameters

$min_ticks
Sets the minimum number of tick intervals along the Y axis. This is an integer greater than zero. See
Section 4.6.8.1, “Tick Increment parameter: min_ticks’ for more information.

$ti ck_node
Selects from one of three available modes for calculating the tick increment along the Y axis:

Mode Description

decimal |Useapower of 10times1, 2, or 5

binary Use a power of 2
date Use a date/time value

See Section 4.6.8.2, “Tick Increment parameter: tick_mode” for more information.

$tick_inc_integer
If TRUE, forces PHPIot to pick a whole number (integer) tick increment. If FALSE, allows fractional tick
increments. See the Section 4.6.8.3, “Tick Increment parameter: tick_inc_integer” for more information.

Notes

Specifying NULL, or omitting trailing unused parameters, results in no change to that parameter.

If the tick increment is set with SetY Ticklncrement or indirectly with SetNumY Ticks, then PHPIot does not need to
calculate the tick increment, and the parameters set with Tune YAut oTi cks are not used.

Thisappliesto the Y axisonly, where Y isthe dependent variable for vertical plots, and the independent variable for
horizontal plots. See aso TuneXAutoTicks.

See Section 4.6.7, “Automatic Tick Increment Calculation” for more information on the tick increment calculations
and parameters.

The default for i n_t i cks is8. The maximum number of tick intervalsis about 2.5 times the minimum number.

Thedefault for t i ck_nopde depends on the label formatting type along the Y axis. If SetY Label Type('time) isused
to select date/time formatting of labels, then the default for tick_ modeis' dat e' , otherwiseitis' deci nal ' .
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The default for ti ck_i nc_i nt eger is FALSE, meaning PHPlot may use fractional tick increments. (Note this
does not mean atick increment such as 2.5 would ever be selected. PHPIot uses whole numbers above 1 and fractional
increments between 0 and 1.)

Example
Use aminimum of 9tick intervalsalong the Y axis, and pick a power of 2 asatick increment:

$pl ot - >TuneYAut oRange(9, 'binary');

History

This function was added in PHPIot-6.0.0.
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PHPIlot Plot Layout

Chapter 7. PHPIot Plot Layout

Thisfigureillustrates the plot layout, starting with PHPIot-5.0.5 when the margin cal cul ations were rewritten. Use the
following notes to help understand the figure.

A vertical plotisshown. The X and Y coordinate system is the same for horizontal plots, but the roles are reversed:
Y isthe independent variable, and X is the dependent variable.

The safe_margin (box with X) isagap of 5 pixels used to separate elements.

The main title, X titles, and Y titles are optional. If these titles are not set, the space alocated to them collapses,
including the safe_margin gap. Thisis shown in the figure with an arrow.

Similarly, the X tick labels, X axisdatalabels (for vertical plots), Y tick labels, and Y axisdatalabels (for horizontal
plots) are optional. If these labels are not used, the space allocated to them collapses, including the safe_margin.

For vertical plots, X axis data labels and X tick labels occupy the same space. For horizonta plots, Y axis data
labels and Y tick labels occupy the same space. Normally only one of these should be present; if both are on for
some reason they will overlay.

The base_margin (pink box with plus sign) is the space between the image edge and the outermost graphics or
text. If there is no image border, or the image border is no wider than 2 pixels (which is always the case through
PHPIot-5.1.1), then the base_margin is set to the same as the safe_margin value (5 pixels). A wider image border
increases the base_margin; for example an 8 pixel image border resultsin abase margin of 11 pixels.

The top, left, right, and bottom margins consist of base_margin plus whatever space is needed for titles and ticks.
There is aminimum value for these margins - 2 times safe_margin plus base_margin. Even if there are no titles at
all on a side, the margin on that side will be no less than this minimum margin. This keeps the axis or plot area
edge from coming too close to the image edge. The calculated plot area margins shown can be overridden by using
SetPlotAreaPixels or SetMarginsPixels.

The main title is positioned relative to the top of the image. Starting with PHPlot-5.0.5, the X and Y titles are
positioned relative to the plot area. PHPlot-5.0.4 and earlier positioned the X and Y titles relative to the image
edges. The difference should not be visible with automatic margins, but if the margins are set larger, or the plot area
smaller, thenthe X and Y titles will move inwards with the newer releases.

It is possible to position X ticks and X tick labelsto xaxi s, and Y ticksand Y tick labelsto yaxi s, so the ticks
and/or labels will float to the axis positions rather than always appear on the edges of the plot area. Space will be
alocated for the corresponding margin only if the axis happens to fall exactly at the data limits for that side. This
may cause problemsif the axisis close but not quite at the edge; no margin space will be allocated on that side for
the labels, and the labels may overlap thetitle or fall off the edge of the image.
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Chapter 8. PHPIot Legend Layout

This figure illustrates the layout of the legend, as drawn by Drawl egend. Two of six possible arrangements of the
color boxes and text are shown. See Setl egendStyle for more information.

Through PHPIot-5.2.0, the width of the color boxes was aways char _w, the width of one character (or the width of
the upper case letter "E") in the legend text font. Starting with PHPIot-5.3.0, this can be adjusted using aclassvariable.
See Section 4.7.6, “ Tuning the Legend” for more.

If point shapes are used in the legend instead of color boxes (see Setl egendUseShapes, added in PHPIot-5.4.0), the
same amount of spaceis still allocated, including width adjustment. But the point shape itself is always drawn at the
same size asin the plot, regardless of the width adjustment factor. If the plot area has a color background, the width
adjustment will stretch the box in that color which is drawn behind the point shape.

If line markers are used in the legend instead of color boxes (see Setl egendUseShapes, added in PHPIot-6.0.0 for line
plots), the width of the area reserved for color boxes is scaled by 4 (along with any ‘tuning' adjustment). This leaves
enough room to draw aline segment that can be identified visually by color and width.

- X

LEGEND LAYOUT (DrawLegend)

(box_start_x, box_start_y) Legend border

Legend text (longest string)
{Left text and colorbox alignment shown)

>
5
ch
S
o
o
\ ot riahtx dot_right_x
dot |

eft x -:i-:ut_l:—::ft_.‘-:\\

Legend text {(longest string)
(Right text and colorbox alignment shown)

Color Box

MNOTES:
=— Each is $char w wide

|:| Color Box width is $char_w, times optional legend_colorbox_width

{box_end_x, box_end y)

410



PHPIot Class Internal Functions

Chapter 9. PHPIot Class Internal
Functions

This chapter documents PHPIot internal functions. These functions are intended to be used only by
PHPlot itself.

Note

Starting with PHPIot-5.1.0, most of the internal functions are declared as pr ot ect ed, which limits their
visibility to other member functionsand inherited or parent classes. Someinternal functionsarestill publ i ¢,
usually because they are needed for testing PHPIot. However, all functions documented in this chapter should
be treated as private, for use only by PHPIat. If you feel you have a need to use one of these functions from
outside PHPIot (or an inherited class), please report this via the available PHPIot support mechanisms.

array_merge_php4($arrayl,$array?)

This non-member function was removed at PHPIot-5.0.4.

array_pad_array(& $arr, $size, $arr2=NULL)

This non-member function was removed at PHPlot-5.0.4 and replaced with the class member function pad_array.

CalcAxisPositions()

Calculatesthe X and Y axis positions in world coordinates. These can be supplied by the user, in which case they
areonly changed if they are outside the datarange. If axis positions are not supplied by the user, Cal cAxisPositions
applies defaults as described in SetX AxisPosition and SetY AxisPosition. Called by DrawGraph. Note: This code
was moved out of CalcTrandation at PHPIot-5.0.5.

CalcBarWidths($stacked, $verticals)

Calculates values for bar s and st ackedbar s plot types. It calculates the width of the bars and the margins
around and between them. An argument was added in PHPIot-5.1.2 to support horizontal plots. Arguments were
changed in PHPIot-5.3.0 to explicitly select stacked or grouped bars, and vertical or horizontal plots. Thisiscalled
by the bar chart drawing functions DrawBars, DrawStackedBars, DrawHorizBars, and DrawHorizStackedBars.
(Through PHPIot-5.1.2 this was called by DrawGraph before a bars or stackedbars plot.)

CalcGridSettings()

This function was removed at PHPIot-6.0.0. It applied the defaults to the X and Y grid flags. PHPIot now uses
GetGridSetting instead.

CalcMargins($maximize)

Calculates the size of the four margins around the plot area: x_left_margin, x_right_margin, y_top_margin, and
y_bot_margin. It does this by trying to determine how much space is needed for titles, labels, and tick marks.
Starting with PHPIot-5.0.5, thisis only called by DrawGraph, and it also calculates position offsets for titles and
labels. It is called even in case of a user-supplied plot area (SetPlotAreaPixels or SetMarginsPixels was used).
If the $maximize argument is true, then the plot area does not leave room for X or Y axis, labels, or titles; this
isused for pie charts.

Through PHPIot-5.0.6, al 4 margins are either user-defined or all 4 are automatically calculated. Starting with
PHPIot-5.0.7, the 4 margins can be independently set or defaulted to automatic. CalcMargins calculates values
for al 4 margins, but only saves those that have not been set using either SetMarginsPixels or SetPlotAreaPixels.
Note that other than the overall plot title, elements are drawn relative to the plot area, which is calculated based
on the actual margins. If the top margin isincreased, for example, the plot title stays at the top of the image, but
top tick marks and labels move down against the graph.
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CalcMaxDatalabel Size($which = 'x')
Calculates the size of the biggest X or Y data label. For 'X' it returns the height along the Y axis of the tallest
data label. For 'y it returns the width along the sides of the widest data label. This is used to allocate space for
margins. This was added to PHPlot-5.0.5. The argument supporting Y label width was added in PHPIot-5.1.2.
Called by CalcMargins.

CalcMaxTickL abel Size($which)
Calculatesthe size of the biggest tick label. The $which argument is'x' or 'y' to indicate which label sto work with.
For 'x', it returns the height along the Y axis; for 'y' it returns the width along the X axis. Thisis used to alocate
spacefor margins. Thiswas added to PHPIot-5.0.5. Calls CalcTicksto determine thetick value parameters. Called

by CalcMargins.

CalcPlotAreaPixels()
Calculates the pixel coordinates of the plot area. This was added to PHPIot-5.0.5 by moving the parts of
the calculations out of SetPlotAreaPixels and SetMarginsPixels. Those two functions now simply record their
arguments, and make no attempt to calculate any parameters. Called by DrawGraph, after CalcMargins is used
to calculate margins.

CalcPlotAreaworld()
Calculates the world coordinate limits of the plot area. Thiswas added to PHPIot-5.0.5 by moving the calculations
out of SetPlotAreaWorld. Starting with PHPlot-6.0.0, it just calls CalcPlotRange twice, once for X and once for
Y. Called by DrawGraph, after FindDatal imitsis used to examine the data array values.

CalcPlotRange($which)
Calculates the plot range and tick increment. $which is'x' or 'y', to calculate values for the X or Y axis. Specified
values (e.g. with SetPlotAreaWorld or SetXTickincrement) are used if set. Otherwise, values are calculated
heuristically. Returns an array of 3 calculated values: tick_increment, plot_min, and plot_max. Thiswas added in
PHPIot-6.0.0. Calls CalcStep if necessary to calculate the tick increment. (If either the tick increment or number
of ticks has been set, then CalcPlotRange uses those instead of calling CalcStep). Called by CalcPlotAreawWorld,
oncefor X and oncefor Y.

CalcRangel nit(& $plot_limit, $implied, $min_flag, $data _limit, & $adjust_flag)

Calculatestheinitial valuesfor the plot range ends. $plot_limitisoneend (min or max) of aplot range. It is passed
as a reference because it might be unset. Unset, NULL, or an empty string means this end of the range has not
been set and needs to be calculated. $implied is true when the data type does not specify the value (for example,
the X value in text-data data type). $min_flag is TRUE for the low end of a range; this affects the range end for
the $implied case only. $data_limit is the actual data limit (min or max) at this end of the range; given no other
information thisis the initial guess for the plot range limit. Returns the initial value for the plot limit value, and
sets the $adjust_flag to TRUE if that needs further adjustments.

Thiswas added in PHPIot-6.0.0. Called by CalcPlotRange 4 times, once for each end of the X and Y ranges.

CalcStep($which, $range)
Calculates an appropriate tick increment. $which is X' or 'y', and selects configuration variables for that axis.
$rangeis the plot arearange (max - min). Returns the cal culated tick increment.

This function is not called if the user has set atick increment (SetXTicklncrement, SetY Ticklncrement) or the
number of tick marks (SetNumXTicks, SetNumY Ticks). Thisfunction calls either CalcStep125, CalcStepBinary,
or CalcStepDatetime to calculate an appropriate value, depending on the tick increment mode. This was added
in PHPlot-6.0.0. Called by CalcPlotRange.

CalcStepl25($range, $min_ticks)
Calculates an appropriate tick increment in 'decimal’ mode. This isthe default mode. $range isthe plot arearange
(max - min). $min_ticksisthe minimum number of tick intervalsto produce. Returnsthe cal culated tick increment.
The algorithm produces the largest tick increment that is a power of 10times 1, 2, or 5, and divides the plot area
range $range into no fewer than $min_ticksintervals. This was added in PHPIot-6.0.0. Called by CalcStep.
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CalcStepBinary($range, $min_ticks)
Calculates an appropriate tick increment in 'binary' (power of 2) mode. $range is the plot area range (max -
min). $min_ticksisthe minimum number of tick intervals to produce. Returns the calculated tick increment. The
algorithm produces the largest tick increment that is a power of 2 and divides the plot area range $range into no
fewer than $min_ticks intervals. Thiswas added in PHPlot-6.0.0. Called by CalcStep.

CalcStepDatetime($range, $min_ticks)

Calculates an appropriate tick increment in 'date’ mode. Thisis for when the values along the axis represent date/
time values. $range is the plot area range (max - min), in seconds. $min_ticks is the minimum number of tick
intervals to produce. Returns the calculated tick increment. The function contains a list of acceptable intervals
between 1 second and 1 week, and returns one of those if possible - the largest value that divides the plot area
range $range into no fewer than $min_ticks intervas. If the range is too large (would produce too many ticks
with an increment of 1 week), the function falls back to using CalcStep125 with units of 1 day. This was added
in PHPIot-6.0.0. Called by CalcStep.

CalcTicks($which)
Getsthetick parameters. $whichis'x' or'y'. Returns an array of 3 values:. start, end, and interval. This was added
to PHPIot-5.0.5, athough still using the method of just dividing the interval by 10 if there is no user-supplied
interval or tick count. Starting with PHPlot-5.4.0, it also accounts for atick anchor value, by shifting the start
value as needed. Starting in PHPI0t-6.0.0, it no longer calculates the tick increment, but simply uses the values
calculated by CalcPlotRange. Called by CalcMaxTickL abel Size, DrawY Ticks, and DrawXTicks.

CalcTrandation()
Calculates the parameters for transforming world to pixel coordinates. This function calculates the scale (xscale,
yscale) and origin (plot_origin_x, plot_origin_y) for X and Y trandations, which are used by the xtr() and ytr()
functions. Starting with PHPIot-5.0.5, thisis only called by DrawGraph, as nothing el se uses the parameters until
the graph is ready to be drawn.

CheckDataArray()
Checksthat thereisavalid data array for the plot, and calculates values that depend on the data type. Called very
early by DrawGraph. This was added in PHPlot-5.1.3, moving the checking out of DrawGraph and adding the
data_columns calculation.

CheckDataType($valid_types)
Used to validate the data_typefor aplot_type. Thisworkslike aspecialized version of CheckOption. $valid_types
contains the valid data type(s) for the current plot_type, separated by a comma and space if more than one
is supported. If the current data type is in the list, returns TRUE, else produces an error. This was added in
PHPIot-5.1.2 to unify the way the plot drawing functions check the data type.

CheckDataV al uel abel s($label _control, & $dvl)

Checks to see if data value labels should be drawn, based on $label_control (which is aways $t hi s-
>y dat a_| abel _pos, since only vertical plot functions currently use this). Returns FALSE if the labels are
off, elsereturns TRUE and sets4 variablesinthe $dvl array. Thisarray isused by DrawDataV al uel abel to position
thelabel. Thearray containsthese keys: x_offset, y_offset : device coordinate (pixel) offsetsfor thelabel; h_align,
v_align : text alignment. Called by plot type drawing functions such as DrawDots which do data value labels,
other than bars and stackedbars. This was added in PHPlot-5.3.0. Through PHPIot-5.7.0, four separate reference
arguments were used for the return values, instead of an array.

CheckL abels()
Fixes up the data and tick label position, angle, and format settings. This applies defaults to data label and tick
label positions but avoids having them overlap unless the user deliberately positioned them that way. Also sets
the default angle for X datalabels, and the default formatting for X and Y datalabels, to match the corresponding
settings for tick labels if they were not aready set. This is for compatibility with PHPIot-5.0.7 and earlier,
when there was only one control for both types of labels. Called by DrawGraph before calculating margins with
CalcMargins. Thiswas added in PHPlot-5.1.0.
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CheckL abel sAlIEmpty()
Returns TRUE if all of the labels in the data array are empty strings. This is used by Checkl abels to determine
whether tick or axis data labels should default on if both are left off. Thiswas added in PHPIot-5.1.2.

CheckOption($which_opt, $which_acc, $which_func)

Checks the validity of an option passed to a PHPIot member function. $which_opt is the string to check, and
$which_acc is a string of acceptable choices (with a comma and then a space between choices). If the string
to check is not found in the string of acceptable choices, a fatal error will be reported using PrintError. The
error message will include $which func which should be the name of the calling function (using the PHP
__FUNCTION__ magic constant). Notethat thisis used to catch programming errors, not run-time or user errors.
If the string to check is acceptable, it is returned down-cased and trimmed of leading and trailing spaces. Note:
At PHPIot-5.0.5, this function was changed to require exactly ', ' (comma space) between acceptable choices, and
reject empty strings for $which_opt and disallow partial matches.

CheckOptionArray($opt, $acc, $func)

Checks the validity of an option argument passed to a PHPlot member function that can accept its argument as
either astring or an array of strings. $opt isthe string or array to check, and $acc is a string of acceptable choices
(with acomma and then a space between choices). If the $opt argument is supplied asastring, it isfirst converted
to an array with one element. Then the elements of the array are each checked for validity. If any element of
the array of strings to check is not found in the string of acceptable choices, a fatal error will be reported using
PrintError. The error message will include $func which should be the name of the calling function (using the
PHP _ FUNCTION__ magic constant). Note that thisis used to catch programming errors, not run-time or user
errors. If al of the array elements to check are acceptable, the array is returned with each element down-cased
and trimmed of leading and trailing spaces. Note that an array is always returned, even if the opt argument is a
string. Thiswas added in PHPlot-5.1.2.

CheckPieL abels()
Setsup the default pie chart 1abel type and format. The default is percentage |abel sformatted as'data’ (fixed-point).
The default cannot be statically defined, for compatibility with previous releases which used the Y label precision
(if set), else 1 digit if SetPrecisionY was never called. Called by DrawPieChart. This was added in PHPIot-5.6.0.

CheckPlotRange($which, & $plot_min, & $plot_max, $adjust_min, $adjust_max)
Ensures that the X or Y plot range is positive. This is necessary because the plot range and tick increment
calculations, as well as the overall plotting functions, cannot handle zero or negative ranges. A bad range can
happen as aresult of 'flat' or missing data (all Y valuesthe same, for example), or if SetPlotAreaWorld is used to
set one end of the data range, and the actual datais on the wrong side of that limit. (Set Pl ot Ar eaWor | d itself
defends against setting both ends of arange such that min >= max). PHPlot will never adjust user-set plot limits,
but it will adjust its own calculated limits to force a positive range (even if the resulting plot may not be useful).

$whichis'x' or 'y (thisis only used for error reporting). $plot_min and $plot_max are the range limits. These are
passed by reference and may be adjusted by the function. $adjust_min and $adjust_max are flagsindicating if the
corresponding $plot_min and $plot_max values were user-specified (False) or calculated (True). A flag value of
True means CheckPl ot Range may adjust the corresponding plot range value to prevent a non-positive range.
Called by CalcPlotRange. Thiswas added in PHPIot-6.0.0.

CheckPointParams()
Adjuststhe point_shapes and point_sizes arrays so they have the same size, and storesthe sizein aclassvariable.
This handles processing deferred from SetPointShapes and SetPointSizes until graph drawing time. It it iscalled
by DrawDots before using point shapes. This was added in PHPlot-5.1.0.

DecodeDataType()
Decodesthe datatype, and sets several member variablesthat other functions can use to understand how to process
the data array. The variables it sets all have names starting with "datatype " (refer to Chapter 10, PHPIot Class
Member Variables). Thisis called by DrawGraph. It was added in PHPlot-5.1.2 (where it returned an array of 4
flags, and was called by several functions that needed to know the structure of the data array.) In PHPlot-5.1.3,
it was changed to set member variables instead. It is now called just once, and the other functions reference the
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variables as needed. Starting with PHPIot-6.1.0, it uses the $datatypes array to set the flags based on the data type,
so it no longer needs to 'know' the actual data type names.

DisableCaching()
Sends HTTP headers to the browser to disable client-side caching. This is called by Printimage if
SetBrowserCache was used to disable caching. It is also used by StartStream. This was added in PHPIot-5.8.0
by moving code out of Printlmage.

DoCallback($reason, ...)
Call acallback (hook) function. $reason isthe name given to the callback, for exampledr aw_ti t | es (meaning:
call after drawing titles). The reasons are array indexes in the $callbacks class variable. Following that are zero
or more arguments to pass to the callback, after the image resource and passthrough arguments. DoCallback
does nothing if there is no callback registered for the given reason, otherwise it cals the callback function. See
Section 4.4, “Callbacks” for more information on callbacks.

Starting with PHPIot-5.1.3, DoCal | back returns the value returned by the callback function, if any. If thereis
no callback defined for the given reason, NULL is returned. So it is possible to define a callback that returns a
meaningful value (such as True/False), and still distinguish the case of where no callback has been set. However,
it is often simpler to test first to seeif acallback has been set, using GetCallback, before using DoCal | back.

DrawArea($do_stacked = False)
Draws an area plot, or a stacked area plot (if the optional argument is True). Called by DrawGraph when the
plot typeisar ea or st ackedar ea. Stacked area plots were added in PHPlot-5.1.1; through PHPlot-5.1.0 this
function did not have a parameter and was used only for area plots.

DrawBackground($overwrite = False)
Drawstheimage background, either animagefileor solid fill or nothing. Called by DrawGraph and DrawM essage.
The optional argument $overwrite (added in PHPlot-5.7.0 for DrawMessage) forces the background to be drawn,
even if it was aready drawn.

DrawBar($row, $column, $x1, $yl, $x2, $y2, $data color, $shade color, $border_color, $shade top = TRUE,

$shade_side = TRUE)
Draws a single bar (or bar segment), with either shading or border. The $row and $column indicate which data
point is being plotted. Four corner coordinates and 3 color indexes are provided. The first color $data _color is
the bar fill color, the second color $shade _color is the shading color, and the third color $border_color is used
for bar borders. (These three come from GetBarColors.) The last two arguments are flags used to suppress the
top or side shading for certain cases of stacked bar segments. Called by DrawBars and DrawHorizBars to draw
each bar. Called by DrawStackedBars and DrawHorizStackedBars to draw each bar segment. This was added in
PHPIot-5.2.0, moving common code from those 4 functions.

Starting with PHPIot-5.7.0, the arguments were changed as shown to accommodate anew callback which provides
access to drawing coordinates. In previous releases, the usage was Dr awBar ( $x1, $yl, $x2, $y2,
$data_color, $alt _color, $shade top = TRUE, $shade_side = TRUE).

In PHPIot-6.0.0, asingle $alt_color argument was split into separate $shade color and $border_color arguments.
This corresponds to the change in GetBarColors, and allows for bar charts with independent control over shading
and borders.

DrawBars()
Draws a bar chart plot. Called by DrawGraph when the plot typeis bar s. If the data type indicates a horizontal
bar chart, calls DrawHorizBars instead.

DrawBoxes()
Draws a box plot. Called by DrawGraph when the plot typeisboxes. Thiswas added in PHPIot-6.1.0.

DrawBubbles()
Draws a bubbles plot. Called by DrawGraph when the plot typeisbubbl es. Thiswas added in PHPlot-5.5.0.
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DrawDatalabel ($which_font, $which_angle, $x_world, $y_world, $which _color, $which_text, $which_halign =
‘center', $which_valign = 'top’, $x_adjustment=0, $y_adjustment=0)
This function was removed in PHPlot-5.1.3 and replaced by DrawDataV aluel_abel.

DrawDataV aluel abel ($x_or_y, $row, $column, $x_world, $y_world, $text, $dvl)
Draws a data value label (previoudly called "Y datalabel"). These are the above-bar or in-bar labels on bar and
stackedbar charts, and the labels near data points available with some other plot types.

$x_or_yis'X' or'y' to select thefont, angle, and formatting type. The $row and $column are passed to FormatL abel
for possible use with acustom formatting function. The label isdrawn at world coordinates ($x_world, $y_world)
after device coordinate offset isapplied (see below). $text isthelabel text, which getsformatted with FormatL abel
before drawing.

The $dvl argument is an array with up to 6 variables containing positioning and related information. In $dvl,
x_offset and y_offset are pixel offsets for the label; h_align and v_align specify the text alignment relative to the
plotting point (see DrawText); min_width and max_width used to prevent labels from overlapping their allocated
space. If either min_width or max_width is supplied in the $dvl array, the text is sized before drawing, and if it
won' fit in the space the label is not drawn. Thisis used to suppress labels that are too wide to be drawn inside
their bars, for example. The defaults for the X and Y offsets are 0, and the default alignment is (center, center).
(The $dvl argument is required, but none of its elementsis required.)

Thisfunction is called by all plot drawing functions which support data value labels, if those labels are enabled.

This function was added in PHPIot-5.1.3 and replaced DrawDatal abel. Through PHPIot-5.7.0, 6 separate
arguments were used instead of the $dvl array, and the $row and $column arguments were not present.

DrawDot($row, $column, $x_world, $y_world, $color)
Draws a single marker point (‘dot’) at the given X and Y world coordinates, using the given color. The $row
and $column indicate which data point is being plotted. The $column parameter also selects the marker shape
and size, using the arrays set up with SetPointSizes() and SetPointShapes(). Called by DrawDots to plot point
markers. Starting with PHPIot-5.4.0, DrawDot() simply converts the coordinates to device coordinates and then
calls DrawShape. It has no knowledge of the available dot shapes.

Starting with PHPlot-5.7.0, the arguments were changed as shown to accommodate anew callback which provides
access to drawing coordinates. In previous releases, the usage was Dr awDot ($x_world, $y_worl d,
$record, $col or). Theold $record argument is equivalent to the new $column argument.

DrawDots($paired = False)
Draws a points plot, or the points for a linepoints plot, including error plots. Called by DrawGraph when the
plot typeis poi nt s, and by DrawLinePoints for the points portion of al i nepoi nt s plot. $paired is true for
I i nepoi nt s plots. When $paired istrue, DrawDots() draws the points and error bars, and DrawL ines drawsthe
lines and datalabels. (The $paired argument was added in PHPlot-5.1.3.) Starting with PHPIot-6.0.0, DrawDots()
also handles error plots, and horizontal points and linepoints plots.

DrawDotsError($paired = False)
This function was removed in PHPIot-6.0.0 and merged into DrawDots.

DrawError($error_message, [$where_x], [$where_y])
Starting with PHPIot-5.0.5, thisfunctionisan alias for PrintError and is retained for compatibility. The $where_x
and $where_arguments are now ignored. (Previously they positioned the error message on the image, but were
never used.) Starting with PHPIot-5.7.0, this function is considered deprecated.

DrawHorizBars()
Draws a horizontal bars plot. Called by DrawBars when the data type indicates a horizontal plot. This was added
in PHPlot-5.1.2 (but was called by DrawGraph). In PHPlot-5.1.3 it was changed to be called by DrawBars.
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DrawHorizStackedBars()
Draws a horizontal stacked bars plot. Called by DrawStackedBars when the data type indicates a horizontal plot.
Thiswas added in PHPIot-5.1.3.

DrawlmageBorder($overwrite = False)
Draws a border around the image, if enabled by SetlmageBorderType. Called by DrawGraph and DrawM essage.
The optional argument $overwrite (added in PHPIot-5.7.0 for DrawM essage) forces the border to be drawn, even
if it was already drawn.

DrawL egend(x,y,type)
Draws the plot legend. This includes the box, text labels, and color boxes or shapes. Called by DrawGraph, but
only if legend text has been set using SetL egend.

DrawLinePoints()
Draws a linepoints plot, with or without error bars. Called by DrawGraph when the plot typeis| i nepoi nt s.
It ssimply calls DrawLines and DrawDots, which handle both the plain and error bar cases. This was added in
PHPlot-5.1.3 to provide a function specific to this plot type.

DrawLines($paired = False)
Draws a line plot, or the lines part of a linepoints plot, including error plots. Called by DrawGraph when the
plot typeis| i nes, and by DrawLinePoints for the lines portion of al i nepoi nt's plot. $paired is true for
['i nepoi nt s plots. When $paired istrue, DrawLines() draws the lines and data labels, and DrawDots draw the
pointsand error bars. (The $paired argument was added in PHPIot-5.1.3.) Starting with PHPIot-6.0.0, DrawL ines()
also handles error plots, and horizontal lines and linepoints plots.

DrawLinesError($paired = False)
This function was removed in PHPIot-6.0.0 and merged into DrawL ines.

DrawOHL C($draw_candles, $always fill = FALSE)
Draws one of the three types of OHL C (Open/High/Low/Close) plots. If $draw_candlesis FALSE, drawsabasic
OHLC plot (plot type ohl ¢). If $draw_candlesis TRUE and $always fill is FALSE, draws a candlestick OHLC
plot (plottypecandl est i cks). If $draw_candlesis TRUE and $always fill isTRUE, drawsafilled candlestick
OHLC plot (plot typecandl est i cks?2). Caled by DrawGraph when the plot type is one of those three types.
Thiswas added in PHPIot-5.3.0.

DrawPieChart()
Draws a pie chart plot. Called by DrawGraph with the plot typeispi e.

DrawPiel abel($label_txt, $xc, $yc, $start_angle, $arc_angle, $r)
Drawsapie chart |abel. $label_txt isthe already-formatted |abel text string. ($xc, $yc) isthe center of the pie (not
the text basepoint). $start_angle is the starting angle in degrees for the segment being |abeled, which extends for
$arc_angle degrees. $r is an array of static values (constant for each pie chart): ellipse parameters and a flag to
indicate the text alignment should be reversed. Called by DrawPieChart. This was added in PHPIot-5.6.0.

DrawPlotAreaBackground()
Drawsthe plot areabackground, either animagefile set with SetPlotAreaBglmage, or elseasolidfill color selected
by SetPlotBgColor if enabled with SetDrawPlotAreaBackground or else nothing. Called by DrawGraph.

DrawPlotBorder($draw_axes=TRUE)
Draws the border around the plot area. This draws zero to four lines around the plot area (depending on
SetPlotBorderType). The $draw_axes argument (added in PHPIot-5.6.0) istruefor all plot types except pie charts,
and controls the default value if SetPlotBorderType() was not called. Called by DrawGraph.

DrawShape($x, $y, $record, $color, $allow_none = TRUE)
Draws a single marker point (‘dot' or 'shape’) at the given X and Y device (pixel) coordinates, using the given
color. The $record parameter selects the marker shape and size using the arrays set up with SetPointSizes() and
SetPointShapes(); they are not passed as arguments themselves. Called by DrawDot and Drawl egend. Thisisthe
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function that knows which shapes are available and how to draw them. (SetPointShapes also has a list of valid
shapes.) This was added at PHPlot-5.4.0 by moving the shape drawing code out of DrawDot(), leaving behind
only the conversion from world to device coordinates. Thiswas necessary because DrawL egend() needsto specify
marker positionsin pixel coordinates when using point shapes instead of color boxes.

If the optional $allow_noneis FAL SE, then the function will substitute another shape for the special 'none' shape
(which suppresses a shape marker for adata set in alinepoints plot). Thisis used when drawing alegend, to ensure
that there is amarker shape for each data set. This argument was added in PHPI0t-6.0.0.

DrawSquared()
Draws a squared (stepped lines) plot. Called by DrawGraph when the plot typeissquar ed.

DrawStackedBars()
Draws a stacked bars chart plot. Called by DrawGraph when the plot type is st ackedbar s. If the data type
indicates a horizontal plot, calls DrawHorizStackedBars instead.

DrawText($font, $angle, $xpos, $ypos, $color, $text, $halign = 'left’, $valign = 'bottom’)
Draws a string of text $text, at position ($xpos, $ypos). The font settings are specified by $font, which is one
of the text element names used by SetFont suchas' title' or' x_| abel ' . An empty string or NULL can
be used to get the ' generi ¢’ font. For backward compatibility, a font array (from the PHPlot object $fontq]
array) can be used too.

The text is drawn at angle $angle (built-in fonts can be used at 0 and 90 degrees only, TrueType at any angle).
$color is a GD color index for the image. Text alignment relative to the (x,y) point is controlled with $halign
(center,l eft,orright)and$vaign(center,bottomortop).

Multi-linetext strings are supported. Thisfunction accountsfor the limitations and differencesin GD text drawing
routines for built-in and TrueType fonts. Called by numerous functions which place text on the plot.

Starting with PHPlot-5.0.5, thisfunction just calls ProcessText in text drawing mode. DrawText should be used by
all internal PHPl ot code that needs to draw text, and ProcessText should only be used by DrawText and SizeText.

Starting with PHPlot-5.1.0, $font can be NULL or an empty string to use the generic font. This was intended to
allow callbacks to avoid having to reference the internal class array variable which stores font information.

Starting with PHPI0t-6.0.0, the preferred form for $font is the name of a PHPlot text element, with use of the
$fonts[] member variable deprecated. This further eases use of DrawText by callbacks, which can specify afont
other than 'generic' without referencing internal class variables.

DrawThinBarLines()
Draws athin bar lines plot. Thisis sometimes called an impulse plot. Called by DrawGraph when the plot typeis
t hi nbar | i ne. Thisfunction draws both vertical and horizontal variants of this plot type.

DrawTitl&()
Drawsthe main plot title as set with SetTitle. Thisis centered at the very top of theimage. Called by DrawGraph.

DrawXAxis()
Drawsthe X (horizontal) axis, including the axisline, tick marks and labels, and also drawsthe vertical grid lines.
All of these except the axis line are done in DrawXTicks. Called by DrawGraph.

DrawXDatal abel ($xlab, $xpos, $row, $do_lines=FAL SE)
Draws an axis data label for an X value. The labels are above or below the plot area or both, depending on the
value set with SetXDatal abel Pos. The $row valueindicates the row index in the dataarray for thislabel; itisused
to position the datalabel line, and for custom label formatting. If $do_lines istrue, this calls DrawXDatal ine to
draw aline from the label to the point, if enabled and supported by the plot type.

Thisfunctionisused by vertical plots. Itiscalled by plot drawing routinesfor all plot typesexcept pi e: DrawArea,
DrawBars, DrawDots, DrawThinBarL ines, DrawL ines, DrawSquared, and DrawStackedBars.
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DrawXDataLine($xpos, $row)
Draws X data lines, which are vertical lines from the bottom or top of the plot to the data points. Thisis enabled
with SetDrawX Datal abelL ines. The lines are drawn from the position (above, below, or both) of the X axis data
labels, which are set with SetXDatal abel Pos. Called by DrawXDatal_abel.

DrawXErrorBars($x, $y $error_plus, $error_minus, $color)
Draws an error bar set for the point at world coordinates ($x, $y). $error_plus and $error_minus are the X error
amounts (in world coordinates). Both are non-negative values. Called by DrawDots and DrawL ines when the
data type indicates a horizontal error plot. This was added in PHPlot-6.1.0 when horizontal error plots were
implemented.

DrawXTick($x, $x_pixels)
Draws asingle X value tick mark and its label. These can appear on the bottom of the graph, top of the graph,
along the X axis (even if it is in the middle somewhere), on both sides, or nowhere, as set with SetXTickPos
and SetXTickLabelPos. $x is the X vaue of the tick, and $x_pixels is its device coordinate value. Called by
DrawXTicks. This was added at PHPIot-5.0.5 by splitting the code out of DrawXTicks, for symmetry with
DrawY Ticks. Through PHPlot-5.7.0, $x was passed to thisfunction aready formatted with FormatL abel . Starting
with PHPIot-5.8.0, the actual tick value is passed, so Dr awXTi ck can decide whether or not to format it.

DrawXTicks()
Drawsthe vertical grid lines, thetick marks, and tick |abels. Calls CalcTicksto calculate thetick parameters. Calls
DrawXTick to draw each tick mark and its label. Called by DrawXAxis.

DrawXTitle()
Draws the X axistitle. There can be zero, one, or two of them depending on the position parameter specified in
SetXTitle. Calls DrawText to actually draw thetitle(s). Called by DrawGraph.

DrawY Axis()
DrawstheY (vertical) axis, including the axisline, tick marks and labels, and also draws the horizontal grid lines.
All of these except the axis line are donein DrawY Ticks. Called by DrawGraph.

DrawY Datal abel ($ylab, $ypos, $row, $do_lines=FAL SE)
Draws an axis data label for aY value. The labels are along the Y axis or side of the plot, or both, depending on
the value set with SetY Datal abel Pos. The $row value indicates the row index in the data array for thislabel; it is
used for custom label formatting. If $do_linesistrue, this calls DrawY Datal ine to draw aline from the label to
the point, if enabled and supported by the plot type. This function is used by horizontal plots, and was added in
PHPIot-5.1.2. Called by horizontal plot drawing functions such as DrawHorizBars. The $do_lines argument was
added in PHPlot-6.0.0 when horizontal plots supporting data label lines were first available.

DrawY DataLine($ypos, $row)
DrawsY datalines, which arehorizontal linesfromtheleft or right side of the plot to the data points. Thisisenabled
with SetDrawY Datal_abelLines, and isonly valid with horizontal plotswhich support Y datalabel lines. Thelines
are drawn from the position (l€ft, right, or both) of the Y axis data labels, which are set with SetY Datal abel Pos.
Called by DrawY Datalabel. This was added in PHPIot-6.0.0.

DrawY ErrorBar($x_world, $y_world, $error_height, $color)
This function was removed in PHPlot-6.1.0 and replaced with DrawY ErrorBars.

DrawY ErrorBars($x, $y $error_plus, $error_minus, $color)
Draws an error bar set for the point at world coordinates ($x, $y). $error_plus and $error_minus arethe Y error
amounts (in world coordinates). Both are non-negative values. Called by DrawDots and DrawL ines when the data
type indicates avertical error plot. Thiswas added in PHPIot-6.1.0, replacing DrawY ErrorBar (which drew only
1 of the error bars for a paoint).

DrawY Tick($y, $y_pixels)
Draws asingle Y value tick mark and its label. These can appear on the left of the graph, right of the graph,
along the Y axis (even if it is in the middle somewhere), on both sides, or nowhere, as set with SetY TickPos
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and SetYTickLabelPos. 3y isthe Y value of the tick, and $y pixels is its device coordinate value. Called by
DrawY Ticks. Through PHPIot-5.7.0, $y was passed to thisfunction already formatted with FormatL abel. Starting
with PHPIot-5.8.0, the actual tick value is passed, so Dr awYTi ck can decide whether or not to format it.

DrawY Ticks()
Draws the horizontal grid lines, the tick marks, and tick labels. Calls DrawY Tick to draw each tick mark and its
label. Called by DrawY Axis.

DrawY Title()
Drawsthe Y axistitle. There can be zero, one, or two of them depending on the position parameter specified in
SetYTitle. Calls DrawText to actually draw thetitle(s). Called by DrawGraph.

FindDataLimits()

Finds the limits of the data. Using the data_type and the data array, it goes through the points and determines the
minimum and maximum X and Y values. It stores the min and max Y values for each row (plot lin€) in the class
arraysdata_min and data_max. (Before PHP ot-5.0.4, these were stored back into the data array with special index
values MINY (-1) and MAXY (-2).) It aso stores the overall min and max X and Y values as min_x, max_x,
min_y, and max_y. It aso stores the length of the longest data label in max_t. Starting with PHPIot-5.0.5, this
isonly called once by DrawGraph. (In PHPIot-5.0.4 and earlier, this was called from various places, with a flag
data_limits_done to indicate it was called.)

FormatL abel ($which_pos, $which lab, ...)

Formats a value for use as a tick, data, or pie chart label. This implements the format type selected
with SetXLabelType, SetYLabelType, SetXDatal abel Type ,SetY Datal abel Type, and SetPiel abel Type. If no
formatting isin effect for that label type ($which_pos), it returns the label string $which_lab as-is. Otherwise, it
formatsit as directed. This can be afloating point number (formatted with number_format), a date/time value, or
it can be formatted with spr i nt f or auser-defined function (type 'custom’). Any additional arguments after the
first 2 are passed through to a custom label formatting function. This is used to make the data row and column
available to the user-defined function (if applicable for the label type).

Called by several functions that need to format label values. Separation of data and tick label formatting was
available starting with PHPIot-5.1.0. Use with pie chart labels was added in PHPIot-5.6.0. Support for additional
arguments for custom functions was added in PHP!0t-5.8.0.

FormatPiel abel ($index, $pie label_source, $arc_angle, $slice weight)
Formats a pie chart label. This first gets the initial value, based on the $source argument to SetPiel abel Type,
which is passed in as $pie label_source. It may use $index, $arc_angle, or $dlice weight, or a combination of
those. Then it formats that value using FormatLabel and returns the result. Called by DrawPieChart. This was
added in PHPIot-5.6.0.

GetBarColors($row, $idx, & $vars, & $data_color, & $shade color, & $border_color)

Gets the color indexes to be used for a bar plot. Thisis used by bar and stackedbar plot drawing functions, and
accounts for a custom data color callback if defined. $row and $idx are the indexes for the current bar or bar
segment. $varsis an array argument that maintains information across calls - the caller allocates an empty array,
and this function updates it. The color index for bar filling is returned in $data_color. $shade _color is the color
index to use for shading (if shading is on). $border_color is the color index to use for the bar border (if on). This
was added in PHPIot-5.2.0, moving common code into a function. In PHPIot-6.0.0, asingle $alt_color argument
was split into separate $shade_color and $border_color arguments.

GetColorlndex(& $color, $default_color_index=0)
Allocate a GD color index for a color given as a4 component array (R,G,B,A) $color. Returns a color index to be
used in GD drawing functions. The color returned is the exact color requested if it already existsin the image, or
if can be alocated. For palette images, if the color map isfull, no new colors can be alocated, and this function
will return an index to the closest existing color. For truecolor images, this function always returns an index for
the exact requested color. If $color is empty or unset, returns $default_color_index instead, without allocating a
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new color. Thiswasadded in PHPlot-5.2.0, replacing the second half of SetlndexColor. The $default_color_index
argument was added in PHPIot-5.7.0, and the $color argument was changed to a reference (so an unset variable
can be passed without an error).

GetColorIndexArray($color_array, $max_colors)
Allocates GD color indexes for each color in the array $color_array, which are given as 4 component arrays
(R,G,B,A). Up to $max_colors colors will be alocated. (Thisis used to limit the number of alocated data colors
to the number of data setsin the plot, for example.) GetColorlndex is used to allocate each color. Returns an array
of GD color indexes to be used in GD drawing functions. This was added in PHPIot-5.3.1.

GetDarkColorlndex($color)
Allocate a GD color index for a darker shade of acolor given as a4 component array (R,G,B,A). Returns a color
index to be used in GD drawing functions. The method used is to subtract 48 from each red, green, and blue
component (without | etting any go negative). The al pha.component is not adjusted. The color returned is the exact
color requested if it already exists in the image, or if can be allocated, else the closest color available. Thisis
used for shadow colors (for example, in bar charts and pie charts). Thiswas added in PHPIot-5.2.0, replacing the
second half of SetlndexDarkColor.

GetDarkColorlndexArray($color_array, $max_colors)
Allocates GD color indexes for a darker shade of each color in the array $color_array, which are given as 4
component arrays (R,G,B,A). Up to $max_colors colors will be alocated. (Thisis used to limit the number of
allocated dark-shade data colors to the number of data setsin the plot, for example.) GetDarkColorindex is used
to allocate each color. Returns an array of GD color indexes to be used in GD drawing functions. Thiswas added
in PHPIot-5.3.1.

GetDataColor($row, $idx, & $vars, & $data._color, $extra=0)
Getsthe color index to be used for a data element (a point or line segment, for example). Thisis used by multiple
plot drawing functions to get the data color, accounting for a custom data color callback if defined. $row and
$idx are the indexes for the data point. $varsis an array argument that maintains information across calls - the
caler allocates an empty array, and this function updates it. The color index to use is returned in $data color.
$extra contains extra information for a data color callback. This was added in PHPIot-5.2.0, moving common
code into a function.

GetDataErrorColors($row, $idx, & $vars, & $data_color, & $error_color, $extra=0)
Thisis an extended version of GetDataColor which is used for error bar plots. It returns two color index values:
$data_color for the data element, and $error_color for the error bar. Thisis used by error plot drawing functions,
and accounts for a custom data color callback if defined. $row and $idx are the indexesfor the data point. $varsis
an array argument that maintains information across calls - the caller allocates an empty array, and this function
updates it. $extra contains extra information for a data color callback. This was added in PHPIot-5.2.0, moving
common code into a function.

GetDefault TTFont()
Returns the default TrueType font name. If no default font has been set using SetDefaultTTFont, the first time
thisis called it will go through alist of likely sans-serif fonts, trying to find one that works. The first one that
works, or the last one if none works, will be set as the default font. This was added in PHPlot-5.1.3, replacing
the static initialization of default font.

GetGridSetting($xy)
Returns a flag indicating whether to draw the grid along the axis indicated by $xy ('x' or 'y"). This implements
the grid default which differs for horizontal and vertical plots. This was added in PHPIot-6.0.0, replacing
CalcGridSettings().

Getlmage($image_filename, & $width, & $height)
Reads an image file from $image filename, stores the width and height (in pixels) in the $width and $height
reference arguments, and returnsaPHP GD imageresource of theimage. Thisisused by SetInputFileandtile img.
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Errors go to PrintError; there is no way for the script to recover. Possible errors include an image file type which
is unsupported by PHP GD, or a corrupt image file. Note: This was added at PHPIot-5.0.4, by moving common
code from the two calling functions.

GetlmageBorderWidth()
This returns the image border width, as set with SetlmageBorderWidth or as defaulted. It isused by CalcMargins
to account for image border width, and by DrawlmageBorder when drawing the image border. This was added
in PHPlot-5.1.2.

GetlmageType(& $mime_type, & $output_f)
Given the current file type (e.g. 'png’), this sets the MIME type for the image (e.g. 'image/png’) and the name
of the GD output function (e.g. 'imagepng’) corresponding to that type. The results are stored in the arguments,
and TRUE is returned unless an error occurs. It is used by Printimage and Encodelmage. This was added in
PHPIot-5.5.0, from code moved out of Printimage.

GetL egendPosition($width, $height)
This calculates and returns the device coordinates (asa2 element array X,Y) of the upper left corner of the legend
box. $width and $height are the size of the legend box. It accounts for the positioning mode, reference point, base
point, and pixel offset as set with Setl egendPosition. Called by Drawl egend. This was added in PHPIot-5.4.0.

GetlL egendSizeParams()
This calculates a number of parameters that determine how to draw the legend, and returns an array containing
those variables and their values. Called by Getl egendSize (which only usesthe 'width' and 'height' elements), and
by DrawL egend. Thiswas added in PHPIot-5.4.0.

GetLineSpacing($font)
Given a font array variable, returns the proper spacing in pixels between lines of text using that font. This
worksfor both GD and TrueType fonts. See also SetLineSpacing. Used by ProcessTextGD, ProcessTextTTF, and
DrawL egend. Note: Thiswas added at PHPIot-5.0.6, with support for mixing TTF and GD fonts.

GetRangeEndAdjust($which, & $adjust)
Applies adefault to $adjust, the plot range end adjustment factor. $whichis'x' or 'y'. If $adjust is already set, the
function does nothing. Otherwise, it uses the current plot type to apply a default setting to $adjust. See the notes
ontheadj ust _t ype entry in Section 10.2.5, “plotg[]” for more on the per-plot-type adjustment mode. Thisis
used by CalcPlotRange. It was added at PHPIot-6.0.0.

GetTextAlignment($sin_t, $cos t, &$h_align, &$v_align, $reverse = FALSE)

Selects the best alignment for text which is at a specific angle ($sin_t, $cos_t) from apoint. The result is returned
in $h_align and $v_align, suitable for use with DrawText. The alignment is chosen from 8 possible values (left/
center, center/bottom, etc.) to keep the closest edge or corner of the text box at afixed distance from the reference
point (typically the center of a pie chart, or a plotted point), regardless of the text string size. For example, text at
0 degreesis left/center aligned, and text at 90 degrees is center/bottom aligned. If $reverseis true, the alignment
isreversed; thisis used for text inside an ellipse but close to the circumference. Used by CheckDataV aluel abels
and DrawPiel abel. Note: Thiswas added at PHPIot-5.6.0 by moving code out of CheckDataV aluel abels.

initialize($imagecreate_function, $width, $height, $output_file, Sinput_file)
Initialize a newly created object. Thisis called from the two class constructors, PHPlot and PHPIot_truecolor.
$imagecreate function is the name of the GD function used to create an image (i magecreate or
i magecr eat et r uecol or). The other arguments are the same as in the class constructors, except the defaults
are aready applied. This was added in PHPIot-5.6.0 by moving duplicated code from the two constructors into
a shared function.

NeedDataDarkColors()
Allocates darker data colors, which are used for shading. This is caled by graph drawing functions such as
DrawPieChart if they need to use these colors for shading. This was added in PHPIot-5.2.0.

422



PHPIot Class Internal Functions

NeedErrorBarColors()
Allocates colors used for error bars. Thisis called by any graph drawing functionsthat is going to draw error bars.
Thiswas added in PHPIot-5.2.0.

number_format($number, $decimal s=0)

Formats afloating point number, like PHP'snumber_format(), inserting adecimal separator and thousands groups
separators. Unlike the PHP function, thisuses variablesin the PHPIot classto select the separators. The separators
can be set with SetNumberFormat, or by default PHPlot will attempt to get |ocale-specific values. For example,
1234+(56/100) will bereturned as"1,234.56" if thelocaleis"en_US", and as"1.234,56" if thelocaleis"de DE".
As afall-back, if locale information is not available, '." is used for decimal point, and ', for thousands separator.
This fall-back is equivalent to the behavior in PHPIot 5.0rc3 and earlier. Thisis used by FormatL abel when the
formatting typeisdat a, and also for the pie chart |abelsin DrawPieChart.

pad_array(& $arr, $size)
Pads an array $arr with copies of itself until it reaches the given size. If $arr isascalar, it will first be converted
to an array with one element. Then, if $arr has fewer than $size elements, elements of $arr starting from the
first will be appended until it reaches $size elements. This only works on zero-based sequential integer indexed
arrays. Called by PadArrays, SetPointShapes, and SetPointSizes. Thisreplaced array_pad array at PHPIot-5.0.4,
however that had an unused 3rd argument, and worked on general indexed arrays.

PadArrays()
Pads the style arrays (line_widths, line_styles, data_colors, etc.) so they are al large enough to contain an entry
for each data set or plot line. Thisuses pad array. Called by DrawGraph before drawing anything.

PrintError($error_message)

Handles a fatal error within PHPlot. Starting with PHPIot-5.0.5 this and DrawError are identical. PrintError
attempts to draw the error message $error_message into the image, and then output the image. This method is
used because PHPIot isnormally expected to output an image, and text output would not be displayed properly. (I
no image resource was available, and the Setlsinline flag is not on, PHPIot will send a 500 Internal Server Error
header.) PrintError uses DrawM essage to actually draw the message onto theimage. After this, PrintError usesthe
PHPtrigger_error() function to signal auser error. Thisis normally fatal to the script, unless caught. Thiswill also
result in the error message written to the error output stream, which typically ends up in aweb server error log.

(Through PHPIot-5.0.4, PrintError wrote an error message to standard output and exited.)

ProcessText($draw _it, $font_id, $angle, $x, By, $color, $text, $haign, $vaign)

This function acts as a bridge, or switch, between the two functions SizeText and DrawText, which handle both
GD and TTF text, and the functions which specifically handle GD text or TTF text. The argumentsto thisfunction
are the same as DrawText except for an additional first argument $draw _it. If $draw _itistrue, text isdrawn. This
isused by DrawText. If $draw it isfalse, only the bounding box size of the text is calculated and returned. This
isused by SizeText. In text sizing mode, the x, y, color, halign, and valign arguments are ignored, as they are not
needed when cal culating the text bounding box size. Thisfunction isonly called by SizeText and DrawText, and
calls either ProcessTextTTF or ProcessTextGD.

ProcessText examines the $font_id argument and handles the variations described under DrawText. If
$font_id isan array, it is assumed to be an element of the member array $fontg[], and is passed as-is to the lower
level functions. If it is a string that exists as an index to $fontg[], that font array is used. In all other cases, the
generi c font isused.

ProcessTextGD($draw_it, $font, $angle, $x, $y, $color, $text, $h_factor, $v_factor)
Draws GD fixed-font text, or calculates the size of GD fixed-font text. Thisisonly called by ProcessText after it
determinesthat GD text isin use. If $draw_itistrue, textisdrawn; if $draw_it isfalse, only the bounding box size
of thetext is calculated and returned as atwo-element array ($width, $height). Here $width is measured along the
X axis, and $height along Y, regardless of the text angle. These are the size of an orthogonal bounding box that
containsthetext block. The $font argument isaPHPl ot font array, which must referenceaGD font. The $angleisO
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or 90 degrees, asGD text only supportsthosevalues. $x, $y arethe reference point of the text $text, whichisdrawn
in color $color. The text string can contain multiple lines, with a newline character between lines. The $h_factor
and $v_factor arguments are translated from the alignment arguments supplied to DrawText or SizeText: 0, 0.5,
or 1.0 If $draw_it isfalse, for text sizing mode, the x, y, color, h_factor and v_factor arguments are ignored.

Note: Thiswas added at PHPIot-5.0.5. It was changed at PHPlot-5.0.6 to take asingle font array argument, rather
than 3 separate arguments for font number, width, and height.

ProcessTextTTH($draw_it, $font, $angle, $x, By, $color, $text, $h_factor, $v_factor)

Draws TTF text, or calculates the size of TTF text. Thisis only called by ProcessText after it determines that
TTF textisin use. If $draw_it istrue, text is drawn; if $draw_it is false, only the bounding box size of the text
is calculated and returned as a two-element array ($width, $height). Here $width is measured along the X axis,
and $height along Y, regardless of the text angle. These are the size of an orthogonal bounding box that contains
the text block. The $font argument is a PHPIot font array, which must reference a TTF font. The text is drawn
at $angle degrees; unlike GD text TTF text can be drawn at any angle. $x, $y are the reference point of the text
$text, which isdrawn in color $color. The text string can contain multiple lines, with anewline character between
lines. The $h_factor and $v_factor arguments are translated from the alignment arguments supplied to DrawText
or SizeText: 0,0.5, or 1.0 If $draw_itisfalse, for text sizing mode, the, y, color, h_factor and v_factor arguments
are ignored.

Note that the interpretation of the alignment for text at arbitrary angles may not be what you expect. Rotation of
text happens before alignment, and alignment and positioning use the orthogonal bounding box of the text.

Note: Thiswas added at PHPIot-5.0.5. It was changed in PHPlot-5.0.6 to take asingle font array argument, rather
than 2 separate arguments for font filename and size.

SetBgColorlndexes()
Allocates the colors for the image background and image border. Called by SetColorlndexes before drawing
anything, and by DrawM essage if needed. Thiswas added in PHPIot-5.7.0 by moving code from SetCol orlndexes,
so that DrawM essage can set up only the color indexes it needs.

SetColorlndexes()
Allocatesall thecolorsneeded for aplot. Called by DrawGraph beforedrawing anything. Calls SetBgCol orlndexes
(starting at PHPIot-5.7.0) to set the background and border color indexes. Thiswas added in PHPIot-5.2.0.

SetDashedStyle($which_ndxcol, $use_style = TRUE)
Sets the GD line style to select adashed line, if line styles are enabled, in preparation for drawing a dashed line.
$which_ndxcol is the color index to use for the line, and $use_style is a flag indicating if a styled line is to be
drawn. Returnsa GD color index to use for drawing. If $use_stylesisfalse, indicating solid lines, the return value
is $which_ndxcol. If $use_stylesis true or omitted, the return value is a GD constant used to indicate drawing a
styled line, and $which_ndxcol is used to set up the line style. The return value is then used by the caller as the
color argument in drawing functions such asi nagel i ne.

To understand how this function works, see the documentation for the PHP GD function | nageSet St yl e()
and also refer to SetDefaultDashedStyle. GD expects aline style to be specified as an array of pixel values, which
is awkward to deal with. PHPlot uses a shorthand notation with integer values indicating pairs of the number of
color, then transparent pixels. Set Def aul t DashedSt yl e createsastring of PHP code to generate an array of
pixel values the way GD wants them, but defersfilling in the exact color to use. Set DashedSt yl e evaluates
thisstring with $whi ch_ndxcol set to the color to use for the current line. Theresult isan array of pixel values
for | mageSet St yl e.

Called by all functions that need to draw lines that can have a line style applied, including DrawXTicks and
DrawY Ticks (for drawing the grid lines, not the ticks), and DrawL ines for drawing line plots.

The $use_style argument and return value were added in PHPlot-6.0.0. Before that, Set DashedSt yl e
unconditionally set up the line style, and returned a boolean value.
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SetDefaultFonts()
Selects al the default font values and sizes. See SetFont for details of the font element names and default
values. Called by the class constructor initialization function initialize to initialize fonts in the plot object, and by
SetUseTTF to restore the defaults when changing from or to TrueType font usage.

SetDefaultStyles()
Initializes default colors and styles for PHPlot objects. Mostly this calls the public member functions such as
SetDataColors but without specifying an array of colors, which causes the member functions to select default
values. Called by the class constructor initialization function initialize.

SetIndexColor($which_color, $alpha = 0)
This function was removed in PHPIot-5.2.0. It parsed a color specification, and allocated a GD color index. The
first part is replaced by calling SetRGBColor directly, and the second part is implemented with GetColorlndex
at graph drawing time.

SetIndexDarkColor($which_color, $alpha = 0)
This function was removed in PHPIot-5.2.0. It parsed a color specification, and alocated a GD color index for a
dightly darker shade of the color. The first part is replaced by calling SetRGBColor directly, and the second part
isimplemented with GetDarkColorlndex at graph drawing time.

SetlnputFile($which_input_file)
Setsanimagefile $which_input_fileto be used asthe background imagefor the graph. Also resetsthe graph sizeto
the size of theimagefile. Called by the class constructor initialization function initialize. Note: In earlier releases,
this was considered an externally available function. After a PHPIot object was created with the constructor,
SetlnputFile could be used to resize it and set the background image. Although this still works, it is deprecated.
SetlnputFile should be considered an internal -use-only function. Users should set the background imagefile using
the 4th argument of PHPlot or PHPIot_truecolor when creating an instance of the object.

Setlabel Type($mode, $args)

Sets the formatting used for tick, data, and pie chart labels. This implements SetXLabel Type, SetY Label Type,
SetXDatal abel Type, SetY Datal abel Type, and part of SetPiel abel Type. $mode is either 'x', 'xd', 'y', 'yd', or 'p'
to select the type of label (x, y for tick labels; xd, yd for data labels; p for pie chart 1abels). $argsis an array of
arguments, with $args[ 0] selecting the type of formatting (for example, dat a). Additional array elements depend
on the formatting type. For more details, see the above-referenced functions. All arguments to those functions are
combined into an array and passed to Set Label Type as$args. Separation of dataand tick label formatting was
available starting with PHPIot-5.1.0. Support for pie chart 1abel formatting was added in PHPIot-5.6.0.

SetRGBColor($color_asked, $alpha= 0)

Converts a genera color specification into a standard form as an array of 4 components: red, green, blue, and
alpha, and returns the array. The 3 color components are integers in the range 0-255, and the alpha component is
an integer intherange 0-127 (where 0 means opague). The acceptable col or specification forms are documentedin
Section 3.5.1, “ Color Parameter Forms® and Section 4.3.4, “ Color Parameter Form Extensions’, and include color
names, component arrays, and strings of the form #RRGGBB and #RRGGBBAA. The alpha argument provides
adefault valueif the color specification does not include al pha; the default 0 makes the color opague. Thisis used
directly by all functions that accept a color specification. Use of alphain the color specification, the default alpha
argument, and the 4th component in the returned array were added in PHPlot-5.1.1.

SizeText($font, $angle, $text)

Calculatesthe size of ablock of text. It works on both GD (fixed-font) and TTF text. $font is atext element name,
empty, or aPHPlot font array (use of an array is deprecated); see DrawText for details. $angleisthetext anglein
degrees. $text isthetext string. The text string can contain multiple lines, with a newline character between lines.
This function just calls ProcessText in text sizing mode to do the work. It returns a two-element array with the
text width and height. These are the width and height of an orthogonal bounding box (box aligned with the X and
Y axes) which contains the rotated text block. Called by functions which need to determine text size for laying
out plot elements, such as CalcMargins. This function replaced TTFBBoxSize at PHPIot-5.0.5.
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tile_img($file, $xorig, $yorig, $width, $height, $mode)

Tilesanimage file over another the current plot image. $fileisthe filename of theimageto use asthetile. ($xorig,
$yorig) are the origin point for the tiling, and ($width, $height) are the areato be tiled. These are used to tile just
under the plot area versus the entireimage. The $mode canbecent eredtil e,ti |l e, or scal e. Scae mode
scales the source image to fit the target area. Tile and centeredtile modes repeat the source image as needed to fit
into the target area; the difference is that centeredtile offsets the tile start position by half its size, which works
better for some tiles. Called by DrawBackground and DrawPlotAreaBackground if an image file is selected for
the plot area or overall background.

truncate_array(& $array, $size)
This was added in PHPlot-5.2.0 and removed in PHPIot-5.3.1, when data color processing was changed to not
truncate the color arrays.

TTFBBoxSize($size, $angle, $font, $string)
This function was removed at PHPIot-5.0.5. It was replaced by SizeText.

TuneAutoRange($which, $zero_magnet, $adjust_mode, $adjust_amount)
Thisimplements TuneX AutoRange and TuneY AutoRange to store tuning parameters used by the automatic range
calculation. $which is'x' or 'y', and the other arguments are as described under those two public functions. This
was added in PHPIot-6.0.0

TuneAutoTicks($which, $min_ticks, $tick_mode, $tick_inc_integer)
This implements TuneXAutoTicks and TuneY AutoTicks to store tuning parameters used by the tick increment
calculation. $whichis 'x' or 'y', and the other arguments are as described under those two public functions. This
was added in PHPl0t-6.0.0

xtr($x_world)
Trangates an X world coordinate value into a pixel coordinate value. This uses the scale and trandation set up
by CalcTrandation. See GetDeviceXY for a public interface.

ytr($y_world)
TrandatesaY world coordinate value into a pixel coordinate value. This uses the scale and trandlation set up by
CalcTrandation. See GetDeviceXY for apublic interface.

__sleep()
Thisisa PHP "magic method" that prepares a PHPIot object for seriaization. It stores the PHPIot version string
(for checking at wakeup time), and aflag indicating if it used a truecolor image or not. See Section 4.2, “PHPlot
Object Serialization”. Thiswas added in PHPIot-5.8.0.

__wakeup()
Thisis a PHP "magic method" that re-creates a PHPIot object after unserialization. 1t checks the stored version
string to make sure the object was serialized with the exact same PHPIot version, and then re-creates the image
resource. See Section 4.2, “PHPIot Object Serialization”. Thiswas added in PHP ot-5.8.0.
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Chapter 10. PHPIlot Class Member
Variables

This chapter provides information about the PHP ot class member variables and constants.

Most PHPIot class member variables are meant for internal use only, and are declared to have protected visibility
(starting with PHPlot-6.0.0). This means they are not accessible from your application, unless you define a class that
extends PHPlot. All these member variables are subject to change in future releases without concern for backward
compatibility.

One exception is the plot tuning variables, which have public visibility. Section 4.7, “Tuning Parameters’ describes
how these PHPIot member variables can be used to adjust plot appearance. Setting them from your application is
generaly safe, asthey have relatively small effects on plots, and are less likely to change in future rel eases.

A few additional member class variables have public visibility, due to past use in applications, but you should avoid
using them. Thisincludesi ng, the GD image resource, and f ont s, the array of font information.

10.1. List of Member Variables

The table below lists the PHPlot class member variables.

The initial values are listed under Default Value. Variables which are declared but not initialized at the top of the
PHPIot class definition have nothing in this column. They can be considered to have an initial value of NULL, which
is significant for some variables but not for others.

The Reference Function column lists the member function(s) used to set the variable, if the variable can be set by the
application, else the member function which calculatesthe variable, if there is one, else the member function(s) which
usethevariable, if there are only afew.

Variables which hold color values are initialized to defaults using SetDefaultStyles when a PHPIot object is created.
For the default colors, see Section 3.5.5, “Plot Element Colors”.

Variable Name: Default Reference Function: Description:
Value:

actual_bar_width CalcBarWidths Calculated width of bars for bar charts

bar_adjust_gap CalcBarWidths Calculated bar gap

bar_extra_space 0.5 CalcBarWidths Extra space between groups of bars
(See Tuning Parameters for more)

bar_width adjust 1 CalcBarWidths Width of bar relative to space for one
bar (See Tuning Parameters for more)

bg_color SetBackgroundColor Color (RG,BA) for image
background

bgimg SetBglmage Background image filename

bgmode SetBglmage Background image tiling mode

browser_cache FALSE SetBrowserCache Flag: Don't send cache suppression
headers

boxes frac width 0.3 DrawBoxes Scale factor for box widths in box
plots. Default is 0.3, meaning within
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Variable Name:

Default
Value

Reference Function:

Description:

min and max limits the boxes will use
30% of the available space for half
their width. (See Tuning Parameters
for more) (Added in PHPIot-6.1.0)

boxes max_width

DrawBoxes

Maximum half-width for boxes in
box plots. Default is 8 pixels. (See
Tuning Parameters for more) (Added
in PHPlot-6.1.0)

boxes min_width

DrawBoxes

Minimum half-width for boxes in
box plots. Default is 2 pixels. (See
Tuning Parameters for more) (Added
in PHPIot-6.1.0)

boxes t_width

0.6

DrawBoxes

Ratio of thewidth of the'T* ends of box
plot whiskersto thewidth of the boxes.
Default is0.6. (See Tuning Parameters
for more) (Added in PHPlot-6.1.0)

bubbles max_size

DrawBubbles

Max bubble size for bubbles plots (See
Tuning Parameters for more) (Added
in PHPlot-5.4.0)

bubbles min_size

DrawBubbles

Min bubbles size for bubble plots (See
Tuning Parameters for more) (Added
in PHPlot-5.4.0)

callbacks

array(...)

SetCallback

Callback (hook) function information.
Indexed by callback reason; value is
an array of function name and pass-
through argument if the callback isin
use, else NULL.

dashed _grid

TRUE

SetDrawDashedGrid

Flag: Draw dashed or solid grid lines?

dashed_style

2.4

SetDefaultStyles

Initial dashed pattern code

data

SetDataVaues

The data array

data_border_colors

SetDataBorderColors

Array of colors(R,G,B,A) for bar chart
data borders.

data_colors

SetDataColors

Array of colors  (R,G,BA)
for data linesmarks/bars/etc. See
default_colorsfor initial value.

data_columns

CheckDataArray

Maximum number of dependent
variable values (usualy Y values, or
pie segments) in the data array rows.
(Added in PHPIot-5.1.3)

data_max

FindDatalL imits

Array: Per row maximum Y value.
(Before PHPIot-5.1.2 this was named
data_maxy.)

data min

FindDatal imits

Array: Per row minimum Y vaue.
(Before PHPIot-5.1.2 this was named
data_miny.)
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Variable Name: Default Reference Function: Description:
Value:
data type 'text-datal | SetDataType Format of the data array
data_units_text FormatL abel Obsolete - suffix for 'data-formatted
labels
data value label_angle 20 CheckDataV aluel abels Angle(in degrees) for datavaluelabels
(See Tuning Parameters for more)
data value |abel_distance 5 CheckDataValuel abels Distance (in pixels) for data value
labels (See Tuning Parameters for
more)
datalabel_color SetDatal_abel Color Color (R,G,B,A) to use for axis data
labels (Added in PHPIot-5.7.0)
datatype error_bars DecodeDataType Flag: data type has error bars. (Added
in PHPIot-5.1.3)
datatype implied DecodeDataType Flag: data type has implied X or Y.
(Added in PHPIot-5.1.3)
datatype pie_single DecodeDataType Flag: data type is one-column data for
pie chart with one segments per row.
(Added in PHPIot-5.1.3)
datatype swapped xy DecodeDataType Flag: data type has swapped X and Y
values. (Added in PHPIot-5.1.3)
datatype yz DecodeDataType Flag: datatypeincludes Y and Z value
pairs (Added in PHPlot-5.5.0)
datatypes array(...) DecodeDataType, Static array of data type information
SetDataType (Added in PHPIot-6.1.0) (See notesfor
more)
datatypes map array(...) SetDataType Static array of data type aliases (keys)
and the corresponding primary name
(values) (Added in PHPIot-6.1.0)
decimal_point SetNumberFormat Character to use for decimal point in
formatted numbers
default_colors array(...) SetDataColors, The default color array,
SetErrorBarColors used to initidize data colors
and error_bar_colors. (Added in
PHPIot-5.1.0)
default_dashed_style SetDefaultDashedStyle Formatted PHP code to build a dashed
line pattern
default_ttfont SetDefault TTFont, Default TrueType font file. (Through
GetDefaultTTFont PHPIot-5.1.2, there was a static
default  'benjamingothic.ttf'.  After
PHPIot-5.1.2, the default is dynamic.)
done array() DrawBackground, Array of flags for elements that must

DrawlmageBorder, DrawTitle

be drawn a most once. Flag is
set TRUE when drawn. Indexes are:
background, border, title. (Replaced
Separate variables in PHPIot-5.3.1.)
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Variable Name: Default Reference Function: Description:
Value:

draw_broken_lines FALSE SetDrawBrokenL ines Flag: How to handle missing Y values

draw_data borders SetDrawDataBorders Flag: Draw data borders on bars,
stackedbars (Added in PHPlot-6.0.0)

draw_pie borders SetDrawPieBorders Flag: Draw borders on pie chart
segments (Added in PHPI0t-6.0.0)

draw_plot_area background |[FALSE SetDrawPlotAreaBackground | Flag: Draw the background of the plot
area

draw_x_data label lines FALSE SetDrawXDatalabelL ines Flag: Draw X datalabel lines

draw_x_grid SetDrawX Grid Flag: Draw X grid lines? (True,
False, or NULL meaning the default
behavior)

draw_y data label_lines FALSE SetDrawY Datal abell ines Flag: Draw Y data label lines (Added
in PHPlot-6.0.0)

draw_y grid SetDrawY Grid Flag: Draw Y grid lines? (True,
False, or NULL meaning the default
behavior)

dvlabel_color SetDataV aluel abel Color Coalor (R,G,B,A) to use for data value
labels (Added in PHPot-5.7.0)

error_bar_colors SetErrorBarColors Array of colors (R,G,B,A) for error
bars. See default colors for initial
value.

error_bar_line width 1 SetErrorBarLineéWidth Thickness of error bar lines

error_bar_shape 'tee’ SetErrorBarShape Shape (style) of error bars: line or tee

error_bar_size 5 SetErrorBarSize Size of error bars

file_format '‘png’ SetFileFormat Image format: png, gif, jpg, wbmp

fonts SetFontGD, SetFontTTF Array of font information. (See notes
for more)

grid_at_foreground FALSE DrawGraph Flag: Draw grid on top of or behind the
plot (See Tuning Parameters for more)

grid_color SetGridColor Color (R,G,B,A) to use for axes, plot
area border, legend border, pie chart
lines and text (not grid!)

group_frac_width 0.7 CalcBarWidths Controls fraction of bar group space
used for bar (See Tuning Parameters
for more)

i_border SetlmageBorderColor Color (R,G,B,A) for image border, if
drawn

image_border_type ‘none SetlmageBorderType Image border type

image _border_width SetlmageBorderWidth Width of image border in
pixels. Default  depends  on
image_border_type. (Added in
PHPIot-5.1.2)
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Variable Name: Default Reference Function: Description:
Value:
image_height PHPlot Image height
image_width PHPlot Image width
img PHPIot Image resource
in_error PrintError Prevent recursion in error message
image production
is inline FALSE Setlsinline Don't send headers
label_format array(...) SetPiel abel Type, Label format info. (See notesfor more)
SetPrecisionX, SetPrecisionY,,
SetXDatal_abel Type,
SetXLabel Type,
SetXTimeFormat,
SetY Datal_abel Type,
SetY Label Type,
SetY TimeFormat
label_scale position 0.5 SetL abel ScalePosition Pie chart label position factor
legend Setl egend Legend text array. Each index is a
legend text line.
legend_bg_color SetlegendBgColor Color (R,G,B,A) for the legend
background (Added in PHPIot-6.0.0)
legend_colorbox_align right’ SetlegendStyle Alignment of color boxes or shape
markers in the legend: left, right, or
none
legend_colorbox_borders ‘textcolor' | SetL egendColorboxBorders | Color control for colorbox borders in
legend (Added in PHPIot-6.0.0)
legend_colorbox_width 1.0 Drawl egend Adjusts width of color boxes in the
legend (See Tuning Parameters for
more) (Added in PHPIot-5.3.0)
legend_pos Setl egendPosition Array holding legend position
information (Added in PHPIot-5.4.0)
(See notes for more)
legend_reverse order FALSE Setl egendReverse Flag: reverse the order of lines in the
legend box, bottom to top (Added in
PHPIot-5.5.0)
legend text_align right’ Setl egendStyle Legend style setting, |€eft or right
legend_text_color Setl egendTextColor Color (R,G,B,A) for the legend text
(Added in PHPIot-6.0.0)
legend use shapes FALSE Setl egendUseShapes Draw color boxes (if false or unset) or
shape markers (if true) in the legend
(Added in PHPIot-5.4.0)
light_grid_color SetLightGridColor Color (R,G,B,A) for grid lines and X
data lines
line_spacing 4 SetlL ineSpacing Controlsinter-line spacing of text
line_styles array(...) SetLineStyles Plot line style(s)
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Variable Name: Default Reference Function: Description:
Value:
line_widths 1 SetLineWidths Plot line width(s)
locale override FALSE number_format Flag to avoid importing locale info

(See Tuning Parameters for more)

max_x FindDatal imits Overal max X valuein the data array

max_y FindDatal imits Overal max Y valuein the data array

max_z FindDatal imits Overall max Z value in the data array
(for X/Y/Z data type only) (Added in
PHPIot-5.5.0)

min_x FindDatal imits Overall min X value in the data array

min_y FindDatal imits Overdl minY valuein the data array

min_z FindDatal imits Overal min Z value in the data array
(for X/Y/Z data type only) (Added in
PHPIot-5.5.0)

ndx_bg_color SetColorlndexes Color index of image background

ndx_data border_colors

SetColorlndexes

Color index array for bar chart data
borders

ndx_data_colors

SetColorIndexes

Color index array for plot data lines/
marks/barg/etc.

ndx_data dark_colors

NeedDataDarkColors

Color index array for plot data, darker
shade

ndx_datalabel _color

SetColorlndexes

Color index for axisdatalabels (Added
in PHPlot-5.7.0)

ndx_dvlabel _color

SetColorlndexes

Color index for data value labels
(Added in PHPIot-5.7.0)

ndx_error_bar_colors

NeedErrorBarColors

Color index array for error bars

ndx_grid color

SetColorlndexes

Color index for axes, plot area border,
legend border, pie chart lines and text

ndx_i_border

SetColorlndexes

Color index for image border lines

ndx_i_border_dark

SetColorlndexes

Color index for image border lines,
darker shade

ndx_legend_bg_color

SetColorlndexes

Color index for the legend background
(Added in PHPIot-6.0.0)

ndx_legend_text_color

SetColorlndexes

Color index for the legend text (Added
in PHPlot-6.0.0)

ndx_light_grid_color

SetColorlndexes

Color index for grid lines and X data
lines

ndx_pieborder_color

SetColorlndexes

Color index for wunshaded pie
chart segment borders (Added in
PHPIot-6.0.0)

ndx_pielabel_color

SetColorIndexes

Color index for pie chart data labels
(Added in PHPIot-5.7.0)
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Variable Name: Default Reference Function: Description:
Value:

ndx_plot_bg_color SetColorlndexes Color index of plot area background

ndx_text_color SetColorlndexes Color index for labels and legend text

ndx_tick_color SetColorlndexes Color index for tick marks

ndx_ticklabel _color SetColorlndexes Color index for tick labels (Added in
PHPIot-5.7.0)

ndx_title_color SetColorlndexes Color index for main title

ndx_x_title_color SetColorlndexes Color index for X title (Added in
PHPIot-5.2.0)

ndx_y_title color SetColorlndexes Color index for Y title (Added in
PHPIot-5.2.0)

num_data rows SetDataValues Number of rows in the data array
(number of points along X, or number
of bar groups, for example)

num_recs SetDataValues Array with number of entriesin each
data row (including label and X if
present)

num_x_ticks " SetNumXTicks Forced number of X tick marks

num_y_ticks " SetNumY Ticks Forced number of Y tick marks

ohlc_frac_width 0.3 DrawOHLC Scale factor for element widths in
OHLC plots. Default is 0.3, meaning
within min and max limitsthe elements
will use 30% of the available space
for half their width. (See Tuning
Parameters for _more) (Added in
PHPIot-5.3.0)

ohlc_max_width 8 DrawOHLC Maximum half-width for elements in
OHLC plots (candlestick bodies or
tick pairs). Default is 8 pixels. (See
Tuning Parameters for more) (Added
in PHPlot-5.3.0)

ohlc_min_width 2 DrawOHLC Minimum half-width for elements in
OHLC plots (candlestick bodies or
tick pairs). Default is 2 pixels. (See
Tuning Parameters for more) (Added
in PHPlot-5.3.0)

output_file SetOutputFile Redirect to output file

pie _diam_factor 0.5 DrawPieChart Aspect ratio for shaded pie charts. (See
Tuning Parameters for more) (Added
in PHPlot-5.6.0)

pie_direction_cw FALSE SetPieDirection Flag: If true, pie chart segments are
drawn in clockwise direction. If false
or unset, they are counter-clockwise.
(Added in PHPIot-6.0.0)
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Variable Name: Default Reference Function: Description:
Value:
pie full_size FALSE SetPieAutoSize Flag: If true, do not include label sizes
when calculating pie size. (Added in
PHPIot-5.6.0)
pie label_source SetPiel abel Type Source of label text for pie charts
(percent, value, label, or index) (Added
in PHPlot-5.6.0)
pie_min_size factor 0.5 DrawPieChart Minimum amount of the plot area
that will be reserved for the pie (See
Tuning Parameters for more) (Added
in PHPlot-5.6.0)
pie start angle 0 SetPieStartAngle Starting angle in degrees for the first
segment in a pie chart. (Added in
PHPIot-6.0.0)
pieborder_color SetPieBorderColor Color (R,G,B,A) to use for unshaded
pie chart segment borders (Added in
PHPIot-6.0.0)
pielabel_color SetPiel abelColor Color (R,G,B,A) to use for pie chart
data labels (Added in PHPIot-5.7.0)
plot_area CalcPlotAreaPixels Array defining the cal culated plot area.
([0]1,[1]) isthe top left corner, ([2],[3])
is the bottom right corner.
plot_area height CalcPlotAreaPixels Height of the plot area
plot_area width CalcPlotAreaPixels Width of the plot area
plot_bg color SetPlotBgColor Color (R,G,B,A) for plot area
background
plot_border_type SetPlotBorder Type Where to draw plot borders. Can be
scalar or array of choices.
plot_max_x SetPlotAreaWorld, Max X of the plot area in world
CalcPlotAreaWorld coordinates
plot_max_y SetPlotAreaWorld, Max Y of the plot area in world
CalcPlotAreaWorld coordinates
plot_min_x SetPlotAreaWorld, Min X of the plot area in world
CalcPlotAreaWorld coordinates
plot_ min_y SetPlotAreaWorld, Min Y of the plot area in world
CalcPlotAreaWorld coordinates
plot_origin_x CalcTrandation X device coordinate of the plot area
origin
plot_origin_y CalcTrandation Y device coordinate of the plot area
origin
plot_type linepoints | SetPlotType Selected plot type
plotbgimg SetPlotAreaBglmage Plot area background image filename
plotbgmode SetPlotAreaBglmage Plot area background image tiling
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Variable Name: Default Reference Function: Description:
Value:
plots array(...) DrawGraph, SetPlotType, [ Static array of plot type information
FindDatal imits (Added in PHPIot-5.3.0) (See notesfor
more)
point_counts CheckPointParams Size of point_shapes and point_sizes
arrays (added in PHPIot-5.1.0)
point_shapes array(...) SetPointShapes Marker shapes for point plots
point_sizes array(6) SetPointSizes Marker sizes for point plots
print_image TRUE SetPrintlmage Flag: Automatic Printimage after
DrawGraph?
rangectl array(...) TuneXAutoRange, Tuning parameters for plot range
TuneY AutoRange, calculation (Added in PHPIot-6.0.0)
TuneAutoRange (See notes for more)
record_bar_width CacBarWidths Areafor each bar in abar chart
records _per_group SetDataValues Maximum of num_recq[], max number
of entries (including label and X if
present) for all datarows
rgb_array SetRGBATrray Array mapping color namesto array of
R, G, B values
safe_margin 5 Fixed extra margin used in multiple
places (See Tuning Parameters for
more)
saved version __Sleep, _ wakeup Stores PHPI ot version when object was
serialized
shading 5 SetShading Drop shadow sizefor pieand bar charts
skip_bottom_tick FALSE SetSkipBottomTick Skip bottom tick mark
skip_left_tick FALSE SetSkipL eftTick Skip left tick mark
skip_right_tick FALSE SetSkipRightTick Skip right tick mark
skip_top_tick FALSE SetSkipTopTick Skip top tick mark
stream_boundary StartStream MIME boundary sequence used
with streaming plots (added in
PHPIot-5.8.0)
stream_frame_header StartStream Boundary and MIME header, output
before each frame in a plot stream
(added in PHPI0t-5.8.0)
stream_output_f StartStream Name of the GD output function for
this image type, used with streaming
plots (added in PHPIot-5.8.0)
suppress_error_image FALSE SetFailurelmage Flag: Don't produce an error image

on fatal error. Unset is FALSE. (Note
the flag value is the negation of
the function argument). (Added in
PHPIot-5.5.0)
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Variable Name: Default Reference Function: Description:
Value:

suppress x_axis FALSE SetDrawXAxis Flag: Don't draw the X axisline. Unset
(by default) means FALSE. (Added in
PHPIot-5.3.0)

suppress y_axis FALSE SetDrawY Axis Flag: Don't draw the Y axisline. Unset
(by default) means FALSE. (Added in
PHPIot-5.3.0)

text_color SetTextColor Color (R,G,B,A) for labels and legend
text

thousands_sep SetNumberFormat Character to use to group 1000s in
formatted numbers

tick_color SetTickColor Color (R,G,B,A) for tick marks

ticketl array(...) TuneXAutoTicks, Tuning parameters for tick increment

TuneY AutoTicks, caculation (Added in PHPIot-6.0.0)
TuneAutoTicks (See notes for more)

ticklabel_color SetTickL abelColor Color (R,G,B,A) to use for tick labels
(Added in PHPIot-5.7.0)

title_color SetTitleColor Color (R,G,B,A) for main title (and
default for X and Y titles)

title_offset CalcMargins Y offset of main title position (Added
in PHPlot-5.1.2)

title_txt " SetTitle Main title text

total_records SetDataValues Total number of entries (rows times
columnsin each row) in the data array.

transparent_color SetTransparentColor Color (R,G,B,A) designated as
transparent (Added in PHPIot-5.2.0)

truecolor sleep, _ wakeup Flag: True if serialized object had a
truecolor image

ttf_path SetTTFPath TrueType font directory

use ttf FALSE SetUseTTF Default font type, True for TrueType,
Fasefor GD

X_axis_position SetX AxisPosition Position of X axis (in world
coordinates)

X_axis_ y_pixels CalcTrandation Device coordinate for the X axis

x_data label_angle CheckL abels Effective X data label text angle
(Added in PHPIot-5.1.0)

X_data label_angle u " SetXDatal abelAngle X data label text angle (see
aso x_data label_angle) (Added in
PHPIot-6.0.0)

X_data label_pos SetXDatal abelPos Position of X datalabels. (Default was

‘plotdown’, but is now applied at graph
drawing time.)
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Variable Name: Default Reference Function: Description:
Value:

x_label_angle 0 SetXLabelAngle X tick label text angle (and default for
X_data label_angle)

x_label_axis offset CacMargins Label offset relative to plot area

X_label_bot_offset CalcMargins Label offset relative to plot area

x_label_top offset CacMargins Label offset relative to plot area

x_left_margin CalcMargins Calculated plot area margin - left side

X_right_margin CalcMargins Calculated plot areamargin - right side

x_tick_anchor SetXTickAnchor X tick anchor point (Added in
PHPIot-5.4.0)

x_tick_cross 3 SetXTickCrossing Length of X tick marks (inside plot
area)

x_tick_inc CalcPlotAreaWorld Effective step between X tick marks.
This is equa to x_tick inc u if
SetXTicklncrement was used, else a
calculated value.

x_tick_inc_u " SetX Ticklncrement Step between X tick marks (see aso
x_tick_inc) (Added in PHPlot-6.0.0)

x_tick_label_pos SetXTickL abelPos Position of X tick labels. (Default was
‘plotdown’, but is now applied at graph
drawing time.)

x_tick_length 5 SetXTickLength Length of X tick marks (outside plot
areq)

x_tick_pos '‘plotdown’ | SetXTickPos Position of X tick marks

X_title bot_offset CacMargins Title offset relative to plot area

x_title color SetXTitleColor Color (R,G,B,A) for X title (Added in
PHPIot-5.2.0)

X_title_pos 'none SetXTitle X Axistitle position

X_title_top_offset CalcMargins Title offset relative to plot area

X_title_txt " SetXTitle X Axistitle text

xscale CalcTrandation X scale factor for converting World to
Device coordinates

xscale type linear' SetXScaleType Linear or log scaleon X

y_axis position SetY AxisPosition Position of Y axis (in world
coordinates)

y_axis x_pixels CalcTrandation Device coordinate for the Y axis

y_bot_margin CacMargins Calculated plot area margin - bottom

y_data label_angle 0 SetY Datal abelAngle Y data label text angle (Added in
PHPIot-5.1.0)

y_data label_pos SetY Datal_abel Pos, Position of Y labels above bars

Checkl abels
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Variable Name: Default Reference Function: Description:
Value:

y_label_angle 0 SetYLabelAngle Y tick label text angle

y_label_axis offset CacMargins Label offset relative to plot area

y_label left offset CalcMargins Label offset relative to plot area

y_label_right offset CacMargins Label offset relative to plot area

y_tick_anchor SetY TickAnchor Y tick anchor point (Added in
PHPIot-5.4.0)

y_tick_cross 3 SetYTickCrossing Length of Y tick marks (inside plot
areq)

y_tick_inc CalcPlotAreaWorld Effective step between Y tick marks.
This is equal to y_tick inc u if
SetY Ticklncrement was used, else a
calculated value.

y_tick_inc u " SetY Ticklncrement Step between Y tick marks (see aso
y_tick_inc) (Added in PHPlot-6.0.0)

y_tick label pos SetY TickL abel Pos, Position of Y tick labels

ChecklL abels

y_tick length 5 SetY TickL ength Length of Y tick marks (outside plot
areq)

y_tick_pos ‘plotleft’ SetY TickPos Position of Y tick marks

y_title_color SetY TitleColor Color (R,G,B,A) for Y title (Added in
PHPIot-5.2.0)

y_title left offset CalcMargins Title offset relative to plot area

y_title pos ‘none SetYTitle Y Axistitle position

y_title right offset CacMargins Title offset relative to plot area

y_title txt " SetYTitle Y Axistitletext

y_top_margin CacMargins Calculated plot area margin - top

yscale CalcTrandation Y scale factor for converting World to
Device coordinates

yscae type linear' SetY ScaleType Linear or log scaeon Y
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10.2. Member Variable Notes

This section contains details on some of the PHPIot class member variables listed in the previous
section. Remember that all PHPIot class member variables are meant for internal use only.

10.2.1. datatypes|]

The dat at ypes[] array contains information about the available data types. See Section 3.3, “PHPlot Data
Types’ for more information about data types. It is used by SetDataType to validated the supplied data type, and by
DecodeDataType to set the flags that describe the datatype.

The goal isto keep the names and details about the data types in this array only, and minimize other uses of the actual
datatype names. However, each plot type drawing function (for example DrawL ines) also 'knows' about the datatypes
it supports, and specifies the data type names when calling CheckDataType.

Thisarray wasadded in PHPlot-6.1.0. It isaprotected static member variablein the PHPIot class, soit must be accessed
assel f:: $dat at ypes from inside the class (or a derived class), and not through an instance of the class. Is not
accessible from outside the class or derived classes.

The array keys are the data types (for example: ‘text-data’). The values are arrays which contain information about the
datatype. The second-level array keys correspond to the 'datatype’ flag variables, without the 'datatype ' prefix. A key
will be present, with the value TRUE, if the flag should be set for that data type. The key will be absent if the flag
should not be set. For example: for datatypet ext - dat a, the array containsone value: ' i npl i ed" => TRUE.
Thismeansthat for datatypetext-data, thedat at ype_i npl i ed flag should be TRUE (indicating that thisdatatype
has implied independent variable values), and all other flags should be FALSE. In addition to i npl i ed, the other
possible keysare pi e_si ngl e, error _bars, swapped_xy,andyz.

10.2.2. fonts]]

Thefont s[] array contains information about the fonts to use for text on the plot. The array keys are the element
names(suchasti t| e orl egend) asused in SetFont, SetFontGD, or SetFontTTF. The array values are arrayswhich
contain information about the font to use for that element. The keys and values of the second-level arrays are:

Key Valuefor TTF Valuefor GD Font

ttf Truefor a TrueType font False for a GD font

font Pathname of the font file Font number: 1 through 5

size Font point size Not used

height Heightin pixelsof an upper-case"E" | Font height in pixels
in the font

width Width in pixels of an upper-case"E" | Font width in pixels
in the font

spacing Font's built-in inter-line spacing Not used

line_spacing User-requested inter-line spacing|Sameasfor TTF
factor.

For TrueType fonts, the height and width can vary by character. The fonts array stores a height and width valuefor the
font, but these are only used for sizing non-text plot elements (such as the legend color boxes). When PHPIot needs
to know the drawn size of a string that will use TTF, it calculates the exact size of that specific string when drawn
with the designated font.
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GD fonts have fixed character width and height, so the values stored in the fonts array can be used to calculate text
string sizes.

The spaci ng key stores the TrueType font's built-in inter-line spacing. Although TrueType fonts have this
information internally, PHP cannot access it, so PHPIot calculates it by taking the height of the string "E\nE" and
subtracting twice the height of the letter E.

Thel i ne_spaci ng key stores the user-specified line spacing adjustment for atext element, if any, from SetFont or
one of the two related functions. It will be NULL if the spacing was not set for this element, meaning use the default
line spacing. See SetLineSpacing for more information on how thisis used.

Here is an example of part of afonts array, for the title element:

$plot->fonts['title' ] = array(

"ttf' => FALSE, // This el enent uses a GD font
"font' => 2, // Use GD font 2

"hei ght' => 13, [/ Provided by GD

'width' => 6, /1 Provided by GD

"line_spacing’ => NULL, // Use default |ine spacing

10.2.3. label _format(]

The |l abel _format[] array contains information about how text labels should be formatted. This array has 5
entries, with keys 'x', 'y', 'xd, 'yd', and 'p'. The 'x' and 'y" entries are for tick labels, and the 'xd' and 'yd' entries are
for datalabels. (Note that PHPlot defaults data label formatting to match tick label formatting, but thisis handled in
Checkl abels, with the tick label format information copied to the data label format information if necessary.) The 'p'
entry isfor pie chart l1abels, and will only exist for pie charts. (The 'p' entry was added in PHPIot-5.6.0.)

Thevalue of eachentry in| abel _f or mat isan array containing formatting information. The arrays are empty by
default, meaning there is no special formatting. If formatting has been enabled, for example with SetXL abel Type, the
arrays can contain the following keys and values:

Key Used with type Value

type Formatting type: data, time, printf, or custom.

precision data The number of decimal positions to produce.

prefix data A prefix string to append to the label (for example, a currency sign).

suffix data A suffix string to append to the label (for example, acurrency sign or
percent sign). This replaces data_units_text (which still workstoo).

time_format time The date/time format string for the PHP strftime() function.

printf_format printf The format string for the PHP printf() function.

custom_callback custom Thefunction (or array with object and method name) to call to format
the label.

custom_arg custom An additional argument to pass to the custom_callback function.

10.2.4. legend_posJ]

Thel egend_pos[] array contains information about positioning of the legend. Thisis set by Setl egendPosition,
and by the functions which use it (SetLegendPixels and Setl egendWorld). This was added in PHPIot-5.4.0, replacing
scalar variableslegend x_pos, legend_y pos, and legend xy world.
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The array keys correspond to the arguments to SetlegendPosition and are shown in the following table.

Keys Value

X,y Relative coordinates of a point on the legend box

mode One of: image, plat, title, or world

X_base, y_base Relative coordinates of a point on the image, plot, or title, or world
coordinates

x_offset, y_offset Pixel offset to be applied last

10.2.5. plots]]

Thepl ot s[] array containsinformation about known plot types. It isused by FindDatal imits, DrawGraph, and other
class functions to prepare for and draw the main portion of the plot. The goal is to contain the information about each
available plot type in asingle place - this array. The actual names of the plot types (for example 'bars or 'linepoints)
appear only in thisarray. To simplify somewhat, adding a new plot type to PHPIot involves adding a new element to
thepl ot s[] array, and adding a new function to PHPlot which draws the ‘insides of the plot.

Thisarray wasadded in PHPIot-5.3.0. It isaprotected static member variablein the PHPIot class, so it must be accessed
assel f:: $pl ot s frominsidetheclass (or aderived class), and not through an instance of the class. Isnot accessible
from outside the class or derived classes.

The array keys are the plot types (for example: 'bars, 'linepoints). These must not include upper case letters. The
values are arrays which contain information about the plot type. The keys and values of the second-level arrays are:

Key Value

draw_method Name of the PHPIot class method (function) to call to draw the ‘insides of the
plot. Thisisthe only required entry.

draw_arg Optional argument array to pass to the draw_method function.

suppress_axes Optional flag indicating that the X axisand Y axis should not be drawn. Default
isFALSE.

abs vals Optional flag indicating that the plot type uses the absol ute values of data. Default
isFALSE.

sum_vals Optional flag indicating that the plot type sums up the valuesin each row. Default
isFALSE.

legend_alt_marker Optional alternate marker mode for legends: box, shape, or line.

adjust_type Optional control for adjusting the end of an automatically calculated plot range
(see notes below).

Only thedr aw_net hod entry isrequired. The named method is used to draw everything inside the plot area. (That
is, everything except the plot titles, axis lines, tick marks and tick labels, grid lines, and legend.)

Thedr aw_ar g entry can be used to pass constant argumentsto thedr aw_net hod method. If present, this must be
an array, and each element of the array is passed to the drawing method as a separate argument. If thisis not specified,
the drawing method is called with no arguments. Thisis generally used to overload drawing methods, so they handle
multiple similar plot types.

Thesuppr ess_axes flagindicatesthat X and Y axislines should not be drawn (used with pie charts, for example).
If omitted, FALSE isused, meaning the axislines are drawn. (Before PHPlot-6.0.0 thiswas called dr aw_axes, with
default TRUE, and FALSE for pie charts.)
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The two specia data processing flags abs_val s and sum val s are used by FindDatal imits to indicate how to
compute the minimum and maximum data values. Plot types that ignore sign and take absolute values of the data set
abs_val s to TRUE. Plot types that sum up the data values in each row set sum val s to TRUE. The default if
omitted for both flagsis FA L SE, meaning the plot type usesthe valuesas specified inthedataarray. If bothabs _val s
and sum val s are TRUE, this meansthe plot type sums up the absolute values from the data array. (The stackedarea
plot type does this.)

The optional | egend_al t _mar ker entry indicates the use of an alternate maker shape in legends. Use
Setl egendUseShapes to select either the primary mode or the alternate mode for legend shapes. The primary mode
isasolid filled color box. The alternate mode varies with the plot type, according the the | egend_al t _mar ker
entry. Use 'box’ for rectangular color boxes. Thisis the default if the | egend_al t _mar ker key is omitted from
the array. Effectively, this means there is no alternate marker mode for these plot types, because color boxes are the
primary mode. Use 'shape’ for point shape markers, which applies to points plots and similar types which use point
shapes. Use 'line' for short line segments, which appliesto line plots and similar types.

The optional adj ust _t ype entry controls adjustments made to the end of an automatically calculated plot range.
See TuneX AutoRange and TuneY AutoRange for more information. This is used to indicate when a plot type needs
additional space, perhaps for labels, between the data extrema and the edge of the plot area. If omitted, the default
value 0 isused. A value of 0 means apply the adjustment for the dependent variable only. A value of 1 means apply
the adjustment for both X and Y, and a value of 2 means do not apply the adjustment to either X or Y.

10.2.6. rangectl|[]

Ther angect | [ ] array contains parameterswhich are used to control the automatic cal cul ation of the plot arearange.

The array contains 2 arrays, indexed as' x' and' y' for X and Y axis parameters respectively. The keys and values
of the second-level arrays are:

Key Default Description

zero_magnet 0.857142 (Note thisis 6/7) Strength of the zero magnet

adjust_mode T End adjustment mode: R, T, or |

adjust_amount (Dynamic; see| Amount of end adjustment, asafraction of the
GetRangeEndAdjust) plot range

Values in this array are set with TuneX AutoRange and TuneY AutoRange. For more information see Section 4.6.4
“ Automatic Range Parameters’. The values are used by CalcPlotRange.

10.2.7. tickctl[]

Theti ckctl [] array contains parameters which are used to control the automatic calculation of tick intervals.

The array contains 2 arrays, indexed as' x' and' y' for X and Y axis parameters respectively. The keys and values
of the second-level arrays are:

Key Default Description

min_ticks 8 Minimum number of tick intervals

tick_mode NULL (calculated) Tick increment calculation mode: ‘decimal’,
‘binary’, or 'date'

tick_inc_integer FALSE If TRUE, force the tick increment to be a
whole number
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Vaues in this array are set with TuneXAutoTicks and TuneY AutoTicks. For more information see Section 4.6.8
“Automatic Tick Increment Parameters’. The values are used by CalcStep.

10.3. PHPIlot Class Constants

This section provides information about constants defined in the PHPlot class. As these are PHP
constants, they are accessed without aleading $ and cannot be expanded inside string val ues.

PHPlot::version

The ver si on constant contains the PHPIot code version as a string, for example " 5. 4. 0" . (This was added
in PHPlot-5.4.0.)

PHPIlot::version_id
The ver si on_i d constant contains the PHPlot code version as an integer, using the conventional formula
10000* major_version + 100*minor_version + patch_version. Thiswas added in PHPIot-6.0.0 (with value 60000)
to make it possible for the test suite to check for a minimum version.




Change Log

Appendix A. Change Log

This is the summary change log for the PHPlot Reference Manual. (For a more detailed list of
changes, seethe Changelog filein the manual's Subversion repository. For changesto PHPIot itself,
see the Changel og file inside the PHPIot distribution.)

2013-05-11
Released updated version of the manual corresponding to PHPIot-6.1.0. Thisdocumentsthe new boxes plot type
for Box Plots, and the new dat a- dat a- yx- er r or datatype for horizontal error plots.

2013-04-03
Released updated version of the manual corresponding to PHPlot-6.0.0. Thisis a summary of the changes:

* New Section 4.10, “Image Mapsfor Plot Data’ on creating image mapsfor PHPIot images. Thiswas previously
an experimental feature documented in a text file | magenmaps. t xt included in previous PHPIot releases.
New examples were added.

* New Section 4.6, “Plot Range and Tick Increment Calculations’ describes the new PHPIot-6.0.0 automatic
range and tick increment calculationsin detail.

* Documented new PHPlot functions (methods) in the Function Reference: SetDrawDataBorders,
SetDrawPieBorders, SetDrawY Datal_abelL ines, Setl egendBgCoalor, Setl_egendColorboxBorders,
Setl egendTextColor, SetPieBorderColor,  SetPieDirection, SetPieStartAngle,  TuneXAutoRange,
TuneX AutoTicks, TuneY AutoRange, and TuneY AutoTicks.

» Added small plot images to the table of plot typesin Section 3.4, “PHPlot Plot Types’.

» Documented all changes to internal functions and class variablesin the Developers Guide section.

2012-04-06
Released updated version of the manual corresponding to PHPIot-5.8.0. Section 4.2, “ PHPI ot Object Serialization”
and Section 4.9, " Streaming Plots’ under Chapter 4, PHPlot Advanced Topics were added, documenting new
features. The section on label formatting was broken apart into a separate sub-section for each formatting type,
and now includes documentation for the new arguments to custom formatting callback functions.

2012-02-25
Released updated version of the manual to correspond to PHPIot-5.7.0. This includes documentation
for new function DrawMessage() (with example), and new label color controls SetDatal abelColor(),
SetDataV aluel abel Color(), SetPielabelColor(), and SetTickLabelColor(). The table in Plot Element Colors has
been expanded to include default colors.

2012-01-02
Released updated version of the manual to correspond to PHPIot-5.6.0. This includes new material and examples
for pie chart label types and formats.

2011-07-30
Released updated version of the manual to correspond to PHPIot-5.5.0.

2011-06-09
Added a new chapter at the end of Part 111, Developer's Guide to PHPlot with a list of PHPlot class constants.
(Sincethereis only one constant, thisis a very short chapter.)

2011-05-27
Released updated version of the manual to correspond to PHPIot-5.4.0.
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2011-01-15
Released updated version of the manual to correspond to PHPIot-5.3.1.

2011-01-11
Added a new section in the Advanced chapter on placing multiple plots on an image, and added a new example
of overlay plots.

2011-01-05
Added a short new section in the Advanced chapter showing how to extend the PHPl ot class to customize default
settings.

2010-12-26
New sub-section in Concepts chapter, Colors section, showing which function is used to set the color for each
plot element.

2010-12-04
Released updated version of the manual to correspond to PHPIot-5.3.0.

2010-12-03
Document 2 new functions to control drawing of the axis lines.

2010-11-18
Restructuring. Too much advanced material was ending up in the basic programming chapter "Concepts®. There
isnow a new chapter "Advanced", which includes the material on Callbacks (demoted from chapter to section),
plus two sections previously in "Concepts': custom data color callback, and truecolor images. Also moved the
Functions by Category chapter after Examples, not before.

Added new section "Tuning Parameters’ in the Advanced chapter, to provide more information about class
variables that can be set to adjust plot appearance.

2010-11-16
Documented 3 new plot types - OHLC financial plots, with examples.

2010-10-03
Released updated version of the manual to correspond to PHPIot-5.2.0.

2010-09-30
Changesfor new color processing. Mostly internal functions and methods, but also two new public methods were
added for controlling title colors.

2010-09-27
Document new behavior of stackedbar plots with negative values.

2010-09-25
Changesfor new X and Y axis position defaults.

2010-09-13
Documentation was added and changes made for horizontal plot types and their new data types. (This was
previously an experimental feature, documented in a text file included in with the PHPIot release.) Three new
examples were added, showing horizontal plot types.

A terminology change was necessary due to the introduction of horizontal plots and dual use of Y data labels,
which are now symmetrical with X datalabels. Previously, data labelsreferred to |abelsfrom the dataarray which
were displayed along the X axis or top edge, and Y data labels referred to the Y bar value labels displayed within
the plot area. The manual now distinguishes these by type, not axis. Axis data labels are labels from the data array
which are displayed along the independent variable axis, and data value labels show the value of a data point
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using the dependent variable. The general term data labelsis used to refer to both types of labels. (For example,
SetXDatal_abel Angle applies to data labels - both axis data labels and data value labels.)

2010-09-08
Changes were made throughout the manual to support production of a PDF version. The changes should have
only asmall impact on the HTML version.

2010-08-30
Released updated version of the manual to correspond to PHPIot-5.1.3.

2010-08-27
Rewrote and updated sectionsrelated to TrueType font handling. Starting after PHPlot-5.1.2 thisworks differently
and hopefully better.

2010-08-19
Removed the Extra Data Processing section in the Concepts chapter, and removed the phpl ot _dat a. php file
from the installation steps. This file has been removed from the release. (Reference bug report 3048267.)

2010-07-29
Document the new data color customization callback with a new section in the Concepts chapter and two new
examples.

2010-06-28
Released updated version of the manual to correspond to PHPIot-5.1.2.

2010-06-13
New section added to PHPlot Concepts chapter on using truecolor images. The reference and developer
information were also updated, and a new example was added.

2010-05-30
Documented changes to image border and plot border functions.

2010-04-18
Added a new example to the examples chapter with a complete mini-application containing aweb form and form
handling script.

2010-04-03
Released updated version of the manual to correspond to PHPIot-5.1.1.

2010-03-25
Document new Y Data Labels for stacked bar charts.

Document new plot type 'stackedared’.

2009-12-24
Released updated version of the manual to correspond to PHPIot-5.1.0.

2009-12-14
Document 4 new functions and changes to existing functions related to new controls on data labels versus tick
labels.

Removed function list from Getting Started chapter, because it was out of date and duplicated material in another
chapter.

2009-12-10
Added sections to the Concepts chapter about using TrueType fonts and special characters, becauseit didn't seem
to have been documented anywhere else.
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2009-11-18
Added a new section to the Callbacks chapter about using a callback for annotating a plot. This goes with a new
exampl e added to the Examples chapter.

2009-11-06
Added anew chapter to Part |11 Developer's Guide documenting the internal member class variables. The chapter
on Callbacks has been moved from Part I11 up into Part 1.

2009-10-12
Documented SetlmageBorderType('none’) and Set[ XY ]Label Type(").

2009-07-21
Updated SetNumberFormat to document a new hook variable to override locale, and fixed the example under
SetX Label Type on rendering a Euro symbol.

2009-06-14
Released updated version of the manual to correspond to PHPIot-5.0.7.

PHPlot licenseis now LGPL-2.1.
Add information to SetRGBArray about using large and custom color maps.

Updates to Developer's Guide and Reference sections to document new feature alowing partial margin
specifications in SetMarginsPixels and SetPlotAreaPixels.

2009-01-21
Released updated version of the manual to correspond to PHPIot-5.0.6.

2008-09-21
Changes were made for the next PHPIot release, including new label formatting types and mixed GD/TTF text

types.

2008-07-22
Reference sections were changed to add a History subsection, detailing behavior in previous releases. This
information was previously in the Notes subsections, but is not usually relevant to users of the current release.

2008-01-12
Update copyright year to 2008.

Updates to Part 111, Developer's Guide for changes in internal functions used for text handling and margin/scale
processing. Updated figure showing the plot layout.

Added new chapter to Developer's Guide on the callbacks feature, and added documentation of the 3 public
functions used with callbacks to the Function Reference. The text is based on the Cal | backs file which was
included with PHPIot-5.0.4 (and will removed in the next rel ease). Although thisisnow documented in the manual,
the callbacks feature is still considered experimental.

2007-11-22
Added new section to Concepts chapter on error handling.

2007-10-19
Released updated version of the manual to correspond to PHPIot-5.0.4, which should be released in the next few

days.
Added documentation for new function SetLegendStyle.

Removed use of reference assignment (=&) in all inline exampl es, external examples, and reference material when
creating a PHPIot object. Added note to PHPlot constructor reference explaining why.
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Added documentation for new function SetNumberFormat.

Added new Part 111 - PHPIot Developer's Guide. This includes two layout figures and alist of internal functions.
Thisismostly intended as reference material for maintainers of PHPlot, but may be of useto othersaswell. More
text may be added to this part in the future.

Document the requirement that style arrays use zero-based sequential integer indexes only. This includes colors,
point shapes/sizes, line widths, and line styles.

2006-12-01
Released updated version of the manual to correspond to PHPIot-5.0rc3. Documented new Y data labels for bar
charts and line/point suppression. Add a note on how to get borderless, unshaded bars (needed due to a recent
bug fix).

Updates were applied to theinstallation section to match the README included with 5.0rc3. Minimum PHP level
corrected to 4.3.0, and noted that PHP 5 works, as this has now been tested. Del eted note about included examples
and documentation; these have been removed from the release.

Three examples which use random data where changed to use a fixed seed, so the results are repeatable.
A new example was added, showing a bar chart with data labels.

2006-11-11
Released manual dated 2006-11-11 to sourceforge.net. Thisis the first release of the manual on SourceForge. It
corresponds to PHPIot-5.0rc2 with severa patches applied.

2006-09-24
Conversion of manual from DocBook-SGML to DocBook-XML. Reorganized, so the reference section is now
alphabetical by function name, with a new chapter for category grouping of functions.

2005-02-27
Limited release of draft manual dated 2005-02-27.

2005-02-06
Limited release of draft manual dated 2005-02-06.
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