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Chapter 1 Introduction

1.1 About thisdocument

This document is an introduction to the ReportLab PDF library. Some previous programming experienceis
presumed and familiarity with the Python Programming language is recommended. If you are new to Python,
wetell you in the next section where to go for orientation.

This manual does not cover 100% of the features, but should explain all the main concepts and help you get
started, and point you at other learning resources. After working your way through this, you should be ready
to begin writing programs to produce sophisticated reports.

In this chapter, we will cover the groundwork:

. What is ReportLab all about, and why should | useit?
. What is Python?
. How do | get everything set up and running?

We need your help to make sure this manual is complete and helpful. Please send any feedback to our user
mailing list, which is signposted from www.reportlab.com.

1.2 What isthe ReportLab PDF Library?

Thisis asoftware library that lets you directly create documents in Adobe's Portable Document Format
(PDF) using the Python programming language. It also creates charts and data graphics in various bitmap and
vector formats as well as PDF.

PDF isthe global standard for electronic documents. It supports high-quality printing yet istotally portable
across platforms, thanks to the freely available Acrobat Reader. Any application which previously generated
hard copy reports or driving a printer can benefit from making PDF documents instead; these can be
archived, emailed, placed on the web, or printed out the old-fashioned way. However, the PDF file format is
a complex indexed binary format which isimpossible to type directly. The PDF format specification is more
than 600 pages long and PDF files must provide precise byte offsets -- a single extra character placed
anywhere in avalid PDF document can render it invalid. This makes it harder to generate than HTML.

Most of the world's PDF documents have been produced by Adobe's Acrobat tools, or rivals such as JAWS
PDF Creator, which act as 'print drivers. Anyone wanting to automate PDF production would typically use a
product like Quark, Word or Framemaker running in aloop with macros or plugins, connected to Acrobat.
Pipelines of several languages and products can be slow and somewhat unwieldy.

The ReportLab library directly creates PDF based on your graphics commands. There are no intervening
steps. Y our applications can generate reports extremely fast - sometimes orders of magnitude faster than
traditional report-writing tools. This approach is shared by several other libraries - PDFlib for C, iText for
Java, iTextSharp for .NET and others. However, The ReportLab library differsin that it can work at much
higher levels, with afull featured engine for laying out documents complete with tables and charts.

In addition, because you are writing a program in a powerful general purpose language, there are no
restrictions at all on where you get your data from, how you transform it, and the kind of output you can
create. And you can reuse code across whole families of reports.

The ReportLab library is expected to be useful in at least the following contexts:

. Dynamic PDF generation on the web
. High-volume corporate reporting and database publishing
. An embeddable print engine for other applications, including a 'report language' so that users

can customize their own reports. Thisis particularly relevant to cross-platform apps which
cannot rely on a consistent printing or previewing APl on each operating system.

. A 'build system' for complex documents with charts, tables and text such as management
accounts, statistical reports and scientific papers
. Going from XML to PDF in one step
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1.3 ReportL ab's commercial software

The ReportLab library forms the foundation of our commercial solution for PDF generation, Report Markup

Language (RML). Thisis available for evaluation on our web site with full documentation. We believe that

RML isthe fastest and easiest way to develop rich PDF workflows. Y ou work in a markup language at a

similar level to HTML, using your favorite templating system to populate an RML document; then call our

rmi2pdf API function to generate a PDF. It's what ReportL ab staff use to build all of the solutions you can

see on reportlab.com. Key differences:

. Fully documented with two manuals, aformal specification (the DTD) and extensive

self-documenting tests. (By contrast, we try to make sure the open source documentation isn't
wrong, but we don't always keep up with the code)

. Work in high-level markup rather than constructing graphs of Python objects

. Requires no Python expertise - your colleagues may thank you after you've | eft!’

. Support for vector graphics and inclusion of other PDF documents

. Many more useful features expressed with a single tag, which would need alot of coding in the
open source package

. Commercial support isincluded

We ask open source developers to consider trying out RML where it is appropriate. Y ou can register on our
site and try out a copy before buying. The costs are reasonable and linked to the volume of the project, and
the revenue helps us spend more time developing this software.

1.4 What is Python?

Python is an interpreted, interactive, object-oriented programming language. It is often compared to Tcl,
Perl, Scheme or Java.

Python combines remarkable power with very clear syntax. It has modules, classes, exceptions, very high
level dynamic datatypes, and dynamic typing. There are interfaces to many system calls and libraries, as
well as to various windowing systems (X11, Motif, Tk, Mac, MFC). New built-in modules are easily written
in C or C++. Python is also usable as an extension language for applications that need a programmable
interface.

Python is as old as Java and has been growing steadily in popularity for years; since our library first came out
it has entered the mainstream. Many ReportLab library users are already Python devotees, but if you are not,
we feel that the language is an excellent choice for document-generation apps because of its expressiveness
and ability to get data from anywhere.

Python is copyrighted but freely usable and distributable, even for commercial use.

1.5 Acknowledgements

Many people have contributed to ReportLab. We would like to thank in particular (in aphabetical order):
Albertas Agejevas, Andre Reitz, Andrew Mercer, Benjamin Dumke, Benn B, Chad Miller, Chris Lee,
Christian Jacobs, Dinu Gherman, Eric Johnson, Gary Poster, Hans Brand, Henning Vonbargen, Hosam Aly,
lan Stevens, Jeff Bauer, Jerome Alet, Jorge Godoy, Magnus Lie Hetland, Marcel Tromp, Ty Sarna Marius
Gedminas, Max M, Michael Egorov, Mike Folwell, Moshe Wagner, Paul McNett, PJACock, Publio da Costa
Melo, Randol ph Bentson, Robert Alsina, Robert Kern, Ron Peleg, Simon King, Steve Halasz, T Blatter, Tim
Roberts, Volker Haas, Y oann Roman, and many more.

Specia thanks go to Just van Rossum for his valuabl e assistance with font technicalities.

Moshe Wagner and Hosam Aly deserve a huge thanks for contributing to the RTL patch, which isnot yet on
thr trunk.

Marius Gedminas deserves abig hand for contributing the work on TrueType fonts and we are glad to
include these in the toolkit. Finally we thank Michal Kosmulski for the DarkGarden font for and Bitstream
Inc. for the Verafonts.
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1.6 Installation and Setup

A note on available versions

Our websiteht t p: / / www. r epor t | ab. com sof tware/instal | ati on/ will always have
up-to-date information on setups and installations. The latest version of the ReportLab library can be found at
http://wwv. report! ab. coml downl oads. ht m . Older versions can be found at

http://ww. reportl ab. coni ft p/.Eachsuccessiveversion isstored in both zip and tgz format, but
the contents are identical apart from line endings. Versions are numbered: Report Lab__. zi p,
ReportLab__.tgz andsoon. Thelatest stableversionisr eport| ab2. 4 (.zip or .tgz), Daily
snapshots of the trunk are availableasr eport | ab-dai | y-uni x. tar. gz or

reportl ab-daily-w n32. zi p. Finally, from version 2.3 onwards, there is also a Windows installer
available for Python versions 2.3 - 2.6, named Repor t Lab- 2. x. wi n32- py2. x. exe

| nstallation on Windows

1 First, install Python from ht t p: / / www. pyt hon. or g/ . Reportlab 2.x works with Python
2.3 upwards but we recommend to use the latest stable version of Python 2.5 or 2.6. After
installing, you should be able to run the 'Python (command line)' option from the Start Menu.

2. We strongly recommend installing the Python Windows Extensions, which gives you access to
Windows data sources, COM support, WinAPI calls, and the PythonWin IDE. This can be
foundat htt p: / / sour cef or ge. net/ proj ect s/ pywi n32/ . Oncethisisinstalled, you
can start Pythonwin from the Start Menu and get a GUI application.

3. Install the Python Imaging Library (PI L) from
htt p: // www. pyt honwar e. cont product s/ pi | /. Thisstepisoptiona but allows you
to include images in your reports.

4. Now you are ready to install reportlab itself. The easiest way to do thisisto use the .exe
installer for Windows, which installs both the ReportL ab source code and the precompiled
DLLsfor you.

5. If, however, you wish to install from source, download and unzip the archive from from the

downloadspageonht t p: / / www. r eport| ab. coni and copy ther eport| ab
directory onto your PythonPath; Y ou should now be able to go to a Python command line
interpreter and typei nmport reportl ab without getting an error message.

6. Next, Download the zip file of precompiled DLLsfor your Python version from the bottom of
the downloads pageon ht t p: / / www. r epor t | ab. coni , and unzip them into
C:\Python2x\I|i b\site-packages (oritsequivalentfor other Python versions

7. Open up aM5- DOS command prompt and CD to "r eport | ab\ . .\t est s". Enter
"runAl | . py". You should seelots of dots and no error messages. Thiswill also create many
PDF files and generate the manualsinr epor t | ab/ docs (including this one).

8. Finally, we recommend you download and run the script r | _check. py from
http://ww. reportlab. com ftp/.Thiswill health-check all the above steps and warn
you if anything is missing or mismatched.

I nstallation instructions for Unix

1 First, install Python. On alarge number of Unix and Linux distributions, Python is already
installed, or is available as a standard package you can install with the relevant package
manager.

2. You will also need to install the Freetype 2 Font Engine, Python Imaging Library, and the gzip
library, along with a C compiler.

3. Y ou will also need the source code or relevant dev packages for Python and the FreeType 2

Font engine.

Download the latest ReportLab.tgz from the download page on http://www.reportlab.com.
Unpack the archive and follow the instructionsin INSTALL .txt.

Y ou should now be able to run python and execute the python statement i nmpor t

reportl ab without errors.

o 0 A
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I nstructions for Python novices: Mac

Thisis much, much easier with Mac OS X since Python isinstalled on your system as standard. Just follow
the instructions for installing the ReportL ab archive above.

1.7 Getting Involved

ReportL ab is an Open Source project. Although we are acommercia company we provide the core PDF
generation sources freely, even for commercial purposes, and we make no income directly from these
modules. We also welcome help from the community as much as any other Open Source project. There are
many ways in which you can help:

. General feedback on the core API. Does it work for you? Are there any rough edges? Does
anything feel clunky and awkward?

. New objects to put in reports, or useful utilities for the library. We have an open standard for
report objects, so if you have written a nice chart or table class, why not contribute it?

. Snippets and Case Studies: If you have produced some nice output, register online on

http://wwv. report!| ab. com and submit a snippet of your output (with or without
scripts). If ReportLab solved a problem for you at work, write alittle 'case study' and submit it.
And if your web site uses our tools to make reports, let uslink to it. We will be happy to display
your work (and credit it with your name and company) on our site!

. Working on the core code: we have along list of things to refine or to implement. If you are
missing some features or just want to help out, let us know!

Thefirst step for anyone wanting to learn more or get involved isto join the mailing list. To Subscribe visit
http://two.pairlist.net/mailman/listinfo/reportlab-users.From thereyou canaso
browse through the group's archives and contributions. The mailing list is the place to report bugs and get
support.

1.8 Site Configuration

There are anumber of options which most likely need to be configured globally for a site. The python script
moduler eportl ab/rl _confi g. py may be edited to change the values of severa important sitewide

properties.

. verbose: set to integer values to control diagnostic output.

. shapeChecking: set thisto zero to turn off alot of error checking in the graphics modules

. defaultEncoding: set thisto WinAnsiEncoding or MacRomanEncoding.

. defaultPageSize: set this to one of the values defined in reportlab/lib/pagesizes.py; as delivered
it is set to pagesizes.A4; other values are pagesizes.|etter etc.

. defaultlmageCaching: set to zero to inhibit the creation of .a85 files on your hard-drive. The
default is to create these preprocessed PDF compatible image files for faster loading

. T1SearchPath: thisis apython list of strings representing directories that may be queried for
information on Type 1 fonts

. TTFSearchPath: thisis apython list of strings representing directories that may be queried for
information on TrueType fonts

. CMapSearchPath: thisis a python list of strings representing directories that may be queried for
information on font code maps.

. showBoundary: set to non-zero to get boundary lines drawn.

. ZLIB_WARNINGS: set to non-zero to get warnings if the Python compression extension is not
found.

. pageComression: set to non-zero to try and get compressed PDF.

. allowtableBoundsErrors: set to 0 to force an error on very large Platypus table elements

. emptyTableAction: Controls behaviour for empty tables, can be 'error' (default), ‘indicate’ or
‘ignore.
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1.9 Learning More About Python

If you are atotal beginner to Python, you should check out one or more from the growing number of
resources on Python programming. The following are freely available on the web:

. Python Documentation. A list of documentation on the Python.org web site.
htt p: //ww. pyt hon. or g/ doc/

. Python Tutorial. The official Python Tutoria , originally written by Guido van Rossum
himself. ht t p: / / docs. python. org/tutorial/

. Learning to Program. A tutorial on programming by Alan Gauld. Has a heavy emphasis on

Python, but also uses other languages.
http://ww. freenet pages. co. uk/ hp/ al an. gaul d/

. How to think like a computer scientist (Python version).
http://ww. i biblio.org/obp/thi nkCSpy/

. Instant Python. A 6-page minimal crash course by Magnus Lie Hetland.
http://ww. het | and. or g/ pyt hon/ i nst ant - pyt hon. php

. Dive Into Python. A free Python tutorial for experienced programmers.

http://divei nt opyt hon. or g/

1.10 Goalsfor the 2.x series

The main rational e for 2.0 was an incompatible change at the character level: to properly support Unicode
input. Now that it's out we will maintain compatibility with 2.0. There are no pressing feature wishlists and
new features will be driven, as always, by contributions and the demands of projects.

One area where we do want to make progress from release to release is with documentation and installability.
WEe'll be looking into better support for distutils, setuptools, eggs and so on; and into better examples and
toolsto help people learn what's in the (substantial) code base.

Bigger ideas and more substantial rewrites are deferred to Version 3.0, with no particular target dates.

1.11 What's New in ReportLab 2.4

Many new features have been added and numerous bugs have been fixed, a big thanks goes to the community
for their help in reporting bugs and providing patches. Thanks to everybody who has contributed to the
open-source toolkit in the run-up to the 2.4 release, whether by reporting bugs, sending patches, or
contributing to the reportlab-users mailing list. Thanks especially to the following people: PJACock, Hans
Brand, lan Stevens, Y oann Roman, Hosam Aly Randol ph Bentson, Volker Haas, Simon King, Henning
Vonbargen, Michael Egorov, Mike Folwell and Roberto Alsina. This page documents what has changed
sinceversion 2.3.

Reportlab 2.4 isinstallable with easy_install. Y ou must have installed a compatible C compiler and the
dependencies such as Freetype and PIL.

PDF

. Canvas automatic cropmarks.

. RGB apha colours - colours can how be transparent with an alpha value.

. CMYK overPrint - physical colour mix in the printer - similar to RGB aphabut used in
professional printing.

. Colours module has afade function that returns alist of different shades made up of one base
colour.

. Unicode font file names are now accepted.

. Lots of improvements and verbosity to error messages and the way they are handled. Font size

can now be specified in pixels.
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Platypus

Graphics

Added support for heading styles h4-h6.

Improved support for onDraw and Simplel ndex.

Add support for index tableStyle.

Added an al phabetic grouping indexing class.

Added support for multi-level and alphabetical indexes.

Added support for an unlimited number of TOC levels with default styles.
Index entries can now be clickable.

Chart axes values can be reversible.

Labels on chart axes can now be drawn above or below the axes (hi or low).

A per swatch callout is now allowed in the legend.

A new anchoring mode for string 'numeric' that align numerical strings by their decimal place.
Drawing has aresized method now to change the size dynamically.

Page 10



User Guide Chapter 2 Graphics and Text with pdfgen

Chapter 2 Graphicsand Text with pdf gen

2.1 Basic Concepts

The pdf gen packageisthe lowest level interface for generating PDF documents. A pdf gen programis
essentially a sequence of instructions for "painting" a document onto a sequence of pages. The interface
object which provides the painting operationsisthe pdf gen canvas.

The canvas should be thought of as a sheet of white paper with points on the sheet identified using Cartesian
(X, Y) coordinates which by default havethe ( 0, 0) origin point at the lower left corner of the page.
Furthermore the first coordinate x goesto the right and the second coordinatey goes up, by default.

A simple example program that uses a canvas follows.

fromreportlab. pdf gen i nport canvas
def hello(c):
c.drawstring(100, 100, "Hell o World")
c = canvas. Canvas("hel | 0. pdf ")
hel | o(c)
c. showPage()
c.save()

The above code createsacanvas object which will generate a PDF file named hel | 0. pdf inthe
current working directory. It then callsthe hel | o function passing the canvas asan argument. Finally

theshowPage method saves the current page of the canvas and the save method stores the file and
closes the canvas.

TheshowPage method causesthe canvas to stop drawing on the current page and any further operations
will draw on a subsequent page (if there are any further operations -- if not no new page s created). The
save method must be called after the construction of the document is complete -- it generates the PDF
document, which is the whole purpose of the canvas object.

2.2 More about the Canvas

Before describing the drawing operations, we will digress to cover some of the things which can be doneto
configure a canvas. There are many different settings available. If you are new to Python or can't wait to
produce some output, you can skip ahead, but come back |ater and read this!

First of all, we will look at the constructor arguments for the canvas:

def __init_ (self,filenane,

pagesi ze=(595. 27, 841. 89),

bottomup = 1,

pageConpr essi on=0,

encodi ng=r| _confi g. def aul t Encodi ng,

ver bosi ty=0

encrypt =None) :
Thefi | ename argument controls the name of the final PDF file. Y ou may also passin any open file object
(suchassys. st dout , the python process standard output) and the PDF document will be written to that.
Since PDF is a binary format, you should take care when writing other stuff before or after it; you can't

deliver PDF documentsinline in the middle of an HTML page!

The pagesi ze argument isatuple of two numbersin points (1/72 of an inch). The canvas defaultsto A4
(aninternational standard page size which differs from the American standard page sizeof | ett er), butitis
better to explicitly specify it. Most common page sizes are found in the library module

reportlab. |ib. pagesi zes, soyou can use expressions like

fromreportlab.lib.pagesizes inport letter, A4
nyCanvas = Canvas(' nyfile.pdf', pagesize=letter)
wi dth, height = letter #keep for later
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If you have problems printing your document make sure you are using the right page size (usualy either A4
or| et t er). Some printers do not work well with pages that are too large or too small.

Very often, you will want to calculate things based on the page size. In the example above we extracted the
width and height. Later in the program we may usethewi dt h variableto define aright marginaswi dt h
- i nch rather than using a constant. By using variables the margin will still make sense even if the page
size changes.

Thebot t onmup argument switches coordinate systems. Some graphics systems (like PDF and PostScript)
place (0,0) at the bottom Ieft of the page others (like many graphical user interfaces [GUI's]) place the origen
at thetop left. Thebot t omup argument is deprecated and may be dropped in future

Need to seeif it really works for all tasks, and if not then get rid of it

The pageConpr essi on option determines whether the stream of PDF operations for each page is
compressed. By default page streams are not compressed, because the compression slows the file generation
process. If output size isimportant set pageConpr essi on=1, but remember that, compressed documents
will be smaller, but slower to generate. Note that images are always compressed, and this option will only
save space if you have avery large amount of text and vector graphics on each page.

Theencodi ng argument islargely obsolete in version 2.0 and can probably be omitted by 99% of users.
Its default value is fine unless you very specifically need to use one of the 25 or so characters which are
present in MacRoman and not in Winansi. A useful reference to these is here:
http://www.alanwood.net/demos/charsetdiffs.html. The parameter determines which font encoding is used for
the standard Type 1 fonts; this should correspond to the encoding on your system. Note that thisisthe
encoding used internally by the font; text you pass to the ReportLab toolkit for rendering should always
either be a Python unicode string object or a UTF-8 encoded byte string (see the next chapter)! The font
encoding has two values at present: * W nAnsi Encodi ng' or' MacRomanEncodi ng' . Thevariable

rl _config. def aul t Encodi ng above pointsto the former, which is standard on Windows, Mac OS X
and many Unices (including Linux). If you are Mac user and don't have OS X, you may want to make a
global change: modify the line at the top of reportlab/pdfbase/pdfdoc.py to switch it over. Otherwise, you can
probably just ignore this argument completely and never passit. For all TTF and the commonly-used CID
fonts, the encoding you passin here isignored, since the reportlab library itself knows the right encodingsin
those cases.

Thedemo script r epor t | ab/ denos/ st df ont s. py will print out two test documents showing all code
pointsin all fonts, so you can look up characters. Special characters can be inserted into string commands
with the usual Python escape sequences; for example \101 ="A".

Thever bosi ty argument determines how much log information is printed. By default, it is zero to assist
applications which want to capture PDF from standard output. With avalue of 1, you will get a confirmation
message each time a document is generated. Higher numbers may give more output in future.

Theencrypt argument determinesif and how the document is encrypted. By default, the document is not
encrypted. If encr ypt isastring object, it isused as the user password for the pdf. If encrypt isan
instance of r eport | ab. | i b. pdf encrypt. St andar dEncr ypt i on, thisobject is used to encrypt the
pdf. This allows more finegrained control over the encryption settings. Encryption is covered in more detail
in Chapter 4.

to do - all the info functions and other non-drawing stuff

Cover all constructor arguments, and setAuthor etc.

2.3 Drawing Operations

Supposethehel | o function referenced above isimplemented as follows (we will not explain each of the
operationsin detail yet).

def hello(c):

fromreportlab.lib.units inport inch
nmove the origin up and to the left
.transl ate(inch,inch)
define a large font
.set Font ("Hel vetica", 14)
choose sone col ors

HFO FHOH
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. set StrokeCol or RGB(0. 2,0.5,0.3)
.setFill Col orRG&B(1,0,1)

draw sone |ines

line(0,0,0,1. 7*i nch)

.1ine(0, 0, 1*i nch, 0)

draw a rectangl e

rect (0. 2*i nch, 0. 2*i nch, 1*i nch, 1. 5*i nch, fill=1)
make text go straight up

.rotate(90)

change col or

.setFill Col orR&B(0,0,0.77)

say hello (note after rotate the y coord needs to be negative!)
.drawstring(0.3*inch, -inch, "Hello World")

OCHOHFOHOHFOOHOO

Examining this code notice that there are essentially two types of operations performed using a canvas. The
first type draws something on the page such as atext string or arectangle or aline. The second type changes
the state of the canvas such as changing the current fill or stroke color or changing the current font type and
size.

If we imagine the program as a painter working on the canvas the "draw" operations apply paint to the canvas
using the current set of tools (colors, line styles, fonts, etcetera) and the "state change" operations change one
of the current tools (changing thefill color from whatever it wasto blue, or changing the current font to

Ti mes- Roman in 15 points, for example).

The document generated by the "hello world" program listed above would contain the following graphics.

Figure 2-1: "Hello World" in pdfgen

About the demos in this document

This document contains demonstrations of the code discussed like the one shown in the rectangle above.
These demos are drawn on a "tiny page" embedded within the real pages of the guide. Thetiny pages are 5.5
inches wide and 3 inchestall. The demo displays show the actual output of the demo code. For convenience
the size of the output has been reduced slightly.

2.4 Thetools. the" draw" operations

This section briefly lists the tools available to the program for painting information onto a page using the
canvas interface. These will be discussed in detail in later sections. They are listed here for easy reference
and for summary purposes.
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Line methods

canvas. | i ne(x1, y1, x2,y2)

canvas. lines(linelist)

The line methods draw straight line segments on the canvas.

Shape methods

canvas. grid(xlist, ylist)

canvas. bezier(x1, yl1, x2, y2, x3, y3, x4, y4)
canvas. ar c(x1, y1, x2,y2)

canvas.rect(x, y, width, height, stroke=1, fill=0)

canvas. el l'i pse(x1,yl, x2,y2, stroke=1, fill=0)

canvas. wedge(x1, yl, x2,y2, startAng, extent, stroke=1, fill=0)
canvas.circle(x_cen, y_cen, r, stroke=1, fill=0)
canvas. roundRect (x, y, width, height, radius, stroke=1, fill=0)

The shape methods draw common complex shapes on the canvas.

String drawing methods

canvas. drawstring(x, y, text)
canvas. drawRi ght String(x, y, text)

canvas. drawCentredString(x, y, text)

The draw string methods draw single lines of text on the canvas.

The text object methods

text obj ect = canvas. begi nText(x, y)

canvas. dr awText (t ext obj ect)

Text objects are used to format text in ways that are not supported directly by the canvas interface. A
program creates atext object from the canvas using begi nText and then formatstext by invoking
t ext obj ect methods. Finally thet ext obj ect isdrawn onto the canvas using dr awText .

The path object methods

path = canvas. begi nPat h()
canvas. drawPat h( pat h, stroke=1, fill=0)

canvas. cl i pPat h(path, stroke=1, fill=0)

Path objects are similar to text objects: they provide dedicated control for performing complex graphical

drawing not directly provided by the canvas interface. A program creates a path object using begi nPat h
populates the path with graphics using the methods of the path object and then draws the path on the canvas
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using dr awPat h.

It isalso possible to use a path as a"clipping region” using thecl i pPat h method -- for example acircular
path can be used to clip away the outer parts of arectangular image leaving only a circular part of the image
visible on the page.

I mage methods

Y ou need the Python Imaging Library (PIL) to use images with the ReportL ab package. Examnples of the
techniques below can be found by running the scriptt est _pdf gen_general . py inourtests
subdirectory and looking at page 7 of the output.

There are two similar-sounding ways to draw images. The preferred oneisthedr awm nage method. This
implements a caching system so you can define an image once and draw it many times; it will only be stored
onceinthe PDFfile. dr awl mage also exposes one advanced parameter, a transparency mask, and will
expose more in future. The older technique, dr awl nl i nel nage, stores bitmaps within the page stream
and isthus very inefficient if you use the same image more than once in a document; but can result in PDFs
which render faster if the images are very small and not repeated. We'll discuss the oldest one first:

canvas. drawl nl i nel mage(sel f, imge, X,y, w dth=None, hei ght =None)

Thedr awl nl i nel nage method places an image on the canvas. Thei nage parameter may be either a
PIL Image object or an image filename. Many common file formats are accepted including GIF and JPEG. It
returns the size of the actual image in pixels as a (width, height) tuple.

canvas. drawl mage(sel f, image, X,y, w dth=None, hei ght =None, mask=None)

The arguments and return value work asfor dr awl nl i nel nage. However, we use a caching system; a
given image will only be stored the first time it is used, and just referenced on subsequent use. If you supply
afilename, it assumes that the same filename means the same image. If you supply aPIL image, it testsif the
content has actually changed before re-embedding.

Themask parameter letsyou create transparent images. It takes 6 numbers and defines the range of RGB
values which will be masked out or treated as transparent. For example with [0,2,40,42,136,139], it will mask
out any pixels with a Red value from 0 or 1, Green from 40 or 41 and Blue of 136, 137 or 138 (on a scale of
0-255). It's currently your job to know which color isthe ‘transparent’ or background one.

PDF allows for many image features and we will expose more of the over time, probably with extra keyword
argumentsto dr am mage.

Ending a page

canvas. showPage()

TheshowPage method finishes the current page. All additional drawing will be done on another page.

Warning! All state changes (font changes, color settings, geometry transforms, etcetera) are FORGOTTEN
when you advance to anew page in pdf gen. Any state settings you wish to preserve must be set up again
before the program proceeds with drawing!

2.5 Thetoolbox: the " state change" operations

This section briefly lists the ways to switch the tools used by the program for painting information onto a
page using thecanvas interface. These too will be discussed in detail in later sections.
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Changing Colors

canvas. setFill Col orCMYK(c, m vy, k)
canvas. set Stri keCol orCMYK(c, m vy, k)
canvas. set Fil | Col orRGB(r, g, b)
canvas. set StrokeCol or RGB(r, g, b)
canvas. set Fi | | Col or (acol or)

canvas. set St r okeCol or (acol or)

canvas. setFi | | Gray(gray)

canvas. set St rokeG ay( gray)

PDF supports three different color models: gray level, additive (red/green/blue or RGB), and subtractive with
darkness parameter (cyan/magental/yellow/darkness or CMY K). The ReportLab packages a so provide named
colorssuch as| awngr een. There are two basic color parametersin the graphics state: the Fi | | color for
the interior of graphic figures and the St r oke color for the boundary of graphic figures. The above
methods support setting the fill or stroke color using any of the four color specifications.

Changing Fonts

canvas. set Font (psfontname, size, |eading = None)

Theset Font method changes the current text font to agiven type and size. Thel eadi ng parameter
specifies the distance down to move when advancing from one text line to the next.

Changing Graphical Line Styles

canvas. set Li neW dt h(w dt h)
canvas. set Li neCap( node)
canvas. set Li neJoi n( node)
canvas.setMterLimt(limt)

canvas. set Dash(sel f, array=[], phase=0)

Lines drawn in PDF can be presented in a number of graphical styles. Lines can have different widths, they
can end in differing cap styles, they can meet in different join styles, and they can be continuous or they can
be dotted or dashed. The above methods adjust these various parameters.

Changing Geometry

canvas. set PageSi ze(pair)
canvas.transform(a,b,c,d, e, f):
canvas. transl at e(dx, dy)
canvas. scal e(x, YY)

canvas.rotate(theta)
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canvas. skew( al pha, beta)

All PDF drawings fit into a specified page size. Elements drawn outside of the specified page size are not
visible. Furthermore all drawn elements are passed through an affine transformation which may adjust their
location and/or distort their appearence. The set PageSi ze method adjusts the current page size. The
transformtransl ate,scal e, rot at e, and skew methods add additional transformations to the
current transformation. It isimportant to remember that these transformations are incremental -- a new
transform modifies the current transform (but does not replace it).

State control

canvas. saveSt at e()

canvas.restoreState()

Very often it isimportant to save the current font, graphics transform, line styles and other graphics state in
order to restore them later. ThesaveSt at e method marks the current graphics state for later restoration by
amatchingr est or eSt at e. Note that the save and restore method invokation must match -- arestore call
restores the state to the most recently saved state which hasn't been restored yet. Y ou cannot save the state on
one page and restore it on the next, however -- no state is preserved between pages.

2.6 Other canvas methods.

Not all methods of the canvas object fit into the "tool" or "toolbox" categories. Below are some of the
misfits, included here for completeness.

canvas. set Aut hor ()

canvas. addQutlineEntry(title, key, |evel=0, closed=None)
canvas.setTitle(title)

canvas. set Subj ect (subj)

canvas. pageHasDat a()

canvas. showQut | i ne()

canvas. bookmar kPage( nane)

canvas. bookmar kHor i zont al Absol ut e(nanme, yhori zontal)

canvas. doFor m()

canvas. begi nFor n{ nanme, | owerx=0, |owery=0, upperx=None, uppery=None)
canvas. endFor ()

canvas. | i nkAbsol ute(contents, destinati onnane, Rect=None, addtopage=1, name=None, **kw)

canvas. | i nkRect (contents, destinationnanme, Rect=None, addtopage=1, relative=1, nane=None,

canvas. get PageNunber ()

canvas. addLi teral ()

canvas. get Avai | abl eFont s()

canvas. stringWdth(self, text, fontName, fontSize, encodi ng=None)

canvas. set PageConpr essi on( onof f =1)

canvas. set PageTransi tion(sel f, effectname=None, duration=1,
direction=0, di rension="H ,notion="1")

2.7 Coordinates (default user space)

By default locations on a page are identified by a pair of numbers. For example the pair (4. 5*i nch,
1*i nch) identifiesthe location found on the page by starting at the lower left corner and moving to the
right 4.5 inches and up oneinch.

For example, the following function draws a number of elementson acanvas.

def coords(canvas):
fromreportlab.lib.units inport inch
fromreportlab.lib.colors inport pink, black, red, blue, green
¢ = canvas
. set St r okeCol or ( pi nk)
.grid([inch, 2*inch, 3*inch, 4*inch], [0.5*inch, inch, 1.5*inch, 2*inch, 2.5%inch])
. set St rokeCol or (bl ack)
.set Font (" Ti nes- Roman", 20)
.drawstring(0,0, "(0,0) the Oigin")
.drawstring(2.5%i nch, inch, "(2.5,1) in inches")
.drawstring(4*inch, 2.5%inch, "(4, 2.5)")
.setFill Color(red)

OO0OO0O0000O0
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c.rect (0, 2*inch, 0. 2*i nch, 0. 3*inch, fill=1)

c.setFill Col or(green)

c.circle(4.5%inch, 0.4*inch, 0.2*inch, fill=1)
In the default user space the "origin" (0, 0) point isat the lower left corner. Executing the coor ds
function in the default user space (for the "demo minipage") we obtain the following.

(4, 2.5)

(2.5,1) ininches

(0,0) the Origin

Figure 2-2: The Coordinate System

Moving the origin: thet r ansl at e method

Often it is useful to "move the origin” to anew point off the lower left corner. The

canvas.transl at e(x, y) method movesthe origin for the current page to the point currently identified
by (X, y) -

For example the following tranglate function first moves the origin before drawing the same objects as shown
above.

def transl ate(canvas):
fromreportlab.lib.units inport cm
canvas.translate(2.3*cm 0.3*cn)
coor ds(canvas)

This produces the following.
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(4, 2.5)

(2.5,1) ininches

(0,0) the Origin

Figure 2-3: Moving the origin: thet r ansl at e method

Note: Asillustrated in the example it is perfectly possible to draw objects or parts of objects "off the page”.
In particular acommon confusing bug is atrandation operation that trand ates the entire drawing off the
visible area of the page. If aprogram produces ablank pageit is possible that all the drawn objects are off the

page.

Shrinking and growing: the scale operation

Another important operation is scaling. The scaling operation canvas. scal e( dx, dy) stretchesor
shrinksthex andy dimensionsby thedx, dy factorsrespectively. Oftendx anddy arethe same-- for
exampleto reduce adrawing by half in all dimensionsusedx = dy = 0. 5. However for the purposes of
illustration we show an example wheredx and dy aredifferent.

def scal e(canvas):
canvas. scal (0. 75, 0.5)
coor ds(canvas)

This produces a "short and fat" reduced version of the previously displayed operations.
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4, 2.5)

(2.5,1) ininches

(0,0) the Origin
Figure 2-4: Scaling the coordinate system

T im‘ Note: scaling may also move objects or parts of objects off the page, or may cause objectsto "shrink to
— nothing."

Scaling and tranglation can be combined, but the order of the operations are important.

def scal etransl at e(canvas):
fromreportlab.lib.units inport inch
canvas. set Font (" Couri er - Bol dObl i que", 12)
# save the state
canvas. saveState()
# scale then translate
canvas. scal e(0.3, 0.5)
canvas. transl ate(2. 4*inch, 1.5*inch)
canvas.drawstring(0, 2.7*inch, "Scale then translate")
coor ds(canvas)
# forget the scale and translate..
canvas.restoreState()
# translate then scale
canvas. transl ate(2. 4*inch, 1.5*inch)
canvas. scal (0.3, 0.5)
canvas. drawsString(0, 2.7*inch, "Translate then scale")
coor ds(canvas)

This example function first savesthe current canvas state and then doesascal e followed by a
t ransl at e. Afterward the function restores the state (effectively removing the effects of the scaling and
tranglation) and then does the same operations in a different order. Observe the effect below.
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Translate then scale

(4,25)

Scal e then translate

(4,25 (252) ininches
: 0
(0,0) the Origin
(252) ininches

(0,0) the Origin

Figure 2-5: Scaling and Trandating

T im‘ Note: scaling shrinks or grows everything including line widths so using the canvas.scale method to render a
— microscopic drawing in scaled microscopic units may produce a blob (because all line widths will get
expanded a huge amount). Also rendering an aircraft wing in meters scaled to centimeters may cause the
lines to shrink to the point where they disappear. For engineering or scientific purposes such as these scale
and trandate the units externally before rendering them using the canvas.

Saving and restoringthecanvas state: saveState andrestoreState

Thescal et ransl at e function used an important feature of thecanvas object: the ability to save and
restore the current parameters of the canvas. By enclosing a sequence of operationsin a matching pair of
canvas. saveState() ancanvas.restoreState() operationsall changesof font, color, line
style, scaling, trandation, or other aspects of the canvas graphics state can be restored to the state at the
point of thesaveSt at e() . Remember that the save/restore calls must match: a stray save or restore
operation may cause unexpected and undesirable behavior. Also, remember that no canvas sateis
preserved across page breaks, and the save/restore mechanism does not work across page breaks.

Mirror image

It isinteresting although perhaps not terribly useful to note that scale factors can be negative. For example
the following function

def mrror(canvas):
fromreportlab.lib.units inport inch
canvas. transl ate(5. 5*i nch, 0)
canvas. scal e(-1.0, 1.0)
coor ds(canvas)

creates amirror image of the elements drawn by thecoor d function.
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@S A

2oronini (L,2.5)

Notice that the text strings are painted backwards.

nipinO adt (0,0)

Figure 2-6: Mirror Images

2.8 Colors

There are generally two types of colors used in PDF depending on the media where the PDF will be used.
The most commonly known screen colors model RGB can be used in PDF, however in professional printing
another color model CMYK is mainly used which gives more control over how inks are applied to paper.
More on these color models below.

RGB Colors

The RGB or additive color representation follows the way a computer screen adds different levels of the red,
green, and blue light to make any color in between, where white is formed by turning all three lights on full
(1, 1, 1).

There are three ways to specify RGB colorsin pdf gen: by name (using thecol or module, by
red/green/blue (additive, RGB) value, or by gray level. Thecol or s function below exercises each of the
four methods.

def col or sRGB( canvas)
fromreportlab.lib inport colors
fromreportlab.lib.units inport inch
bl ack = col ors. bl ack
y = x = 0; dy=inch*3/4.0; dx=inch*5.5/5; w=h=dy/2; rdx=(dx-w)/2
rdy=h/5.0; texty=h+2*rdy
canvas. set Font (" Hel vetica", 10)
for [nanedcol or, nane] in (

[col ors. | avender bl ush, "Il avenderbl ush"],

[col ors. | awngreen, "lawngreen"],

[col ors. | enonchiffon, "lenonchiffon"],

[colors.lightblue, "lightblue"],

[colors.lightcoral, "lightcoral"])
canvas. set Fi | | Col or (nanedcol or)
canvas. rect (x+rdx, y+rdy, w, h, fill=1)

canvas. set Fi | | Col or (bl ack)
canvas. drawCentredStri ng(x+dx/ 2, y+texty, nane)
X = X+dx
y =y +dy; x =0
for rgbinJ[(%,0,0), (0,2,0), (0,0,1), (0.5,0.3,0.1), (0.4,0.5,0.3)]:

r,g,b =rgb
canvas. set Fi | | Col or RGB(r, g, b)
canvas. rect (x+rdx, y+rdy, w, h, fill=1)

canvas. set Fi | | Col or ( bl ack)
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canvas. drawCentredStri ng(x+dx/ 2, y+texty, "r% g% b%" % gb)
X = X+dx
y =y +dy; x =0
for gray in (0.0, 0.25, 0.50, 0.75, 1.0):
canvas. set Fi || Gray(gray)
canvas. rect (x+rdx, y+rdy, w, h, fill=1)
canvas. set Fi | | Col or (bl ack)
canvas. drawCentredStri ng(x+dx/ 2, y+texty, "gray: 9%"%gray)

X = x+dx
gray: 0.0 gray: 0.25 gray: 0.5 gray: 0.75 gray: 1.0
rl g0 b0 r0 g1 b0 r0 g0 bl r0.5g0.3b0.1  r0.4 g0.5b0.3
lavenderblush lawngreen lemonchiffon lightblue lightcoral

Figure 2-7: RGB Color Models

RGB Color Transparency

Objects may be painted over other objectsto good effect in pdf gen. Generally There are two modes of
handling objects that overlap in space, the default objects in the top layer will hide any part of other objects
that falls underneath it. If you need transparency you got two choices:

1. If your document isintended to be printed in a professional way and you are working in CMYK color
space then you can use overPrint. In overPrinting the colors physically mix in the printer and thus a new
color is obtained. By default a knockout will be applied and only top object appears. Read the CMY K section
if thisiswhat you intend to use.

2. If your document is intended for screen output and you are using RGB colors then you can set an alpha
value, where aphais the opacity value of the color. The default alphavaueis1 (fully opaque) and you can
use any real number valuein the range O-1.

Alphatransparency (al pha) issimilar to overprint but worksin RGB color space this example below
demonstrates the alpha funtionality. Refer to our website http://www.reportlab.com/snippets/ and look for
snippets of overPrint and a phato see the code that generates the graph below.

def al pha(canvas):
fromreportlab. graphics. shapes inport Rect
fromreportlab.lib.colors inport Color, black, blue, red
red50transparent = Col or( 100, 0, 0, al pha=0.5)
¢ = canvas

.setFill Col or (bl ack)

.setFont (' Hel vetica', 10)

.drawstring(25, 180, 'solid")

.setFill Col or (bl ue)

.rect (25, 25,100, 100, fill=True, stroke=Fal se)

.setFill Col or(red)

.rect (100, 75, 100, 100, fill=True, stroke=Fal se)

.setFill Col or (bl ack)

.drawstring(225, 180, 'transparent')

O0O000000O0
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.setFill Col or (bl ue)

.rect (225, 25, 100, 100, fill=True, stroke=Fal se)
.setFill Col or (red50transparent)

.rect (300, 75, 100, 100, fill=True, stroke=Fal se)

O00O0

solid transparent

Figure 2-8: Alpha example

CMYK Colors

The CMYK  or subtractive method follows the way a printer mixes three pigments (cyan, magenta, and
yellow) to form colors. Because mixing chemicals is more difficult than combining light there is afourth
parameter for darkness. For example achemical combination of the CMY pigments generally never makes a
perfect black -- instead producing a muddy color -- so, to get black printers don not use the CMY  pigments
but use adirect black ink. Because CMYK maps more directly to the way printer hardware worksit may be
the case that colors specified in CMYK  will provide better fidelity and better control when printed.

There istwo ways of representing CMYK Color, each color can be represented by areal value value range
between 0 and 1, or integer value between 0 and 100. Depending on your preference you can either use
CMYKColor (for rea values) or PCMY KColor ( for integer values). 0 means no ink so printing on white
papers gives you white, 1 (or 100 if you use PCMY K Color) is maximum amount of ink. e.g.
CMYKCoalor(0,0,0,1) isbhlack, CMYKColor(0,0,0,0) is nolnk, CMY K Color(0.5,0,0,0) means half amount
cyan color. by cyan/magentalyellow/darkness (subtractive, CMYK), heading3("RGB Colors")

def col or sCMYK(canvas):
fromreportlab.lib.colors inport CMYKCol or, PCMYKCol or
fromreportlab.lib.units inport inch
# creates a black CMYK ; CMyKCol or use real val ues
bl ack = CMyKCol or (0, 0, 0, 1)
# creates a cyan CWMYK ; PCMYKCol or use integer val ues
cyan = PCMYKCol or (100, 0, 0, 0)
y = x = 0; dy=inch*3/4.0; dx=inch*5.5/5; w=h=dy/2; rdx=(dx-w)/2
rdy=h/5.0; texty=h+2*rdy
canvas. set Font (" Hel vetica", 10)
y =y +dy; x =0
for cnyk in[(1,0,0,0), (0,1,0,0), (0,0,1,0), (0,0,0,1), (0,0,0,0)]:
c,myl, k = cnyk
canvas. set Fi | | Col or CMYK(c, m y1, k)
canvas. rect (x+rdx, y+rdy, w, h, fill=1)
canvas. set Fi | | Col or (bl ack)
canvas. drawCentredStri ng(x+dx/ 2, y+texty, "c% nm¥s y¥% k%" %nyk)
X = x+dx
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c1 mO y0 kO cO m1 y0 kO cO m0 y1 kO c0 m0 y0 k1 c0 mO y0 kO

Figure 2-9: CMYK Color Models

2.9 Color Overprinting

When two CMYK colored objects overlap in printing, just likein RGB model, either the two objects shows
up and knockouts the one underneath it, or the colors of the two objects mixed in the overlapped area. Thisis
something controllable and can be set using the property over Pri nt .

Theover Pri nt function draws two rectangles with overlapped corner, the corner colors are mixed. If you
can not see the mixed colors of the two rectangles on the left in the example below, refer to your PDF viewer
setting manual of enabling overPrint, some PDF viewers such asevi nce do not support overPrint, Adobe
Acrobat Reader does support overPrint.

overprint knockout

Figure 2-10: overPrint example
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Other Object Order of Printing Examples

Theword "SPUMONI" is painted in white over the colored rectangles, with the apparent effect of
"removing" the color inside the body of the word.

def spunoni (canvas)
fromreportlab.lib.units inport inch
fromreportlab.lib.colors inport pink, green, brown, white
x = 0; dx = 0.4*inch
for i in range(4):
for color in (pink, green, brown)
canvas. set Fi | | Col or(col or)
canvas. rect (x, 0, dx, 3*i nch, stroke=0, fill=1)
X = x+dx
canvas. set Fi | | Col