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License “...PR0OJ.4 has been placed under an MIT
license. | believe this to be as close as possible to public
domain while satisfying those who say that a copyright
notice Is required in some countries...”

URL http://trac.osgeo.org/proj/
Originally By Frank Warmerdam


http://trac.osgeo.org/proj/

Mercator Projection
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Figure 1: Mercator projection, with shorelines and 30° graticule. Central meridian
90° W (+proj=merc +lon_0=90w).
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* Pretty much solve  What many, many
any map projection products and tools
needs a programmer use behind the
would ever have scenes
e Supported by the  Mature and Reliable

U.S. Department of  Simple API (on

. 5
the Interior Y

main functions!)



Robinson Projection

Figure 16: Robinson projection, with shorelines and 30° graticule. Central Merid-
ian 90° W (+proj=robin +lon_0=90w).

Classifications: Miscellaneous conformal.

Aliases: Orthophanic.

Available forms: Forward and inverse, spherical projection.
Usage and options: +proj=robin



Lambert Conformal Conic Projection
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Figure 37: Lambert Conformal Conic projection, with shorelines and 30° graticule.
Central Meridian 90° W. and standard parallels at 20° N and 60° N (+proj=lcc
+lon_0=90w +lat_1=20n +lat_2=60n).



Stereographic Projection







Eisenlohr Projection

Figure 64: Eisenlohr projection, with shorelines and 30° graticule. Central Merid-
ian 90° W (+proj=eisen +lon 0=90w).

Classifications: Miscellaneous. Conformal.
Available forms: Forward and inverse, spherical projection.
Usage and options: +proj=eisen
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Language Bindings

C, Native Interface « NET, DIY wrappers

Python, Pyrex Generated (examples on google)

* Fortran, pretty complete

wrappers examples
PHP, “Map Server” project online

Java, JH Labs (port) or NI« Others, DIY wrappers
Ruby, Proj4rb

Perl, Geo::Proj4




. Types of “Open Source”
.

pen Source: legal tricks, NDAs, lies, “pay for
o

: orinted on paper, ext.
Iicense, worthless software
y

-commercial-use: free only for non-commercial

/ - . . . .
/ cense fees / royalties required otherwise; not much
/w«// there

*GPl style: Great for applications, kernels, ext. (even in
commercial environments) Useless for libraries in
commercial projects.

oL -GPL / Apache / MIT / BSD style: the sweet spot

\




OpenSSL

* The standard cryptographic tool kit for most of
the software world

* Well respected, mature, used practically
everywhere; finally approved for US govt. use

e Support for hardware based cryptographic
acceleration, although limited implementations
(e.g. VIA padlock)

* The only kind of crypto package you can “trust”



OpenSSL

What does OpenSSL give you?

 Advanced Random Number Facllities

 One Way Hash/Digest (MD5, SHA, ...)

 Two Way Block / Stream Ciphers (AES, DES, BF, ..)
* Public Key Infrastructure (RSA, DSA, ...

* High Level Protocol Suites (TLS, SSL, ...)

* The extra useful openssl command line utility

» Key File (PEM) Import / Export




* 90% of figuring it out Is understanding the
underlying technologies, how they work
together, and what you want to do

* 10% Is understanding the implementation
details

SEARCH INSIDE!™
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OpenSSL
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Language Bindings

C, native Iinterface

Python, PyOpenSSL

Java, JavaSSL

C#, OpenSSL.NET

Some others not mentioned

Others, DIY native wrappers
(many examples on google)

Perl, Crypt::OpenSSL

PHP, Cryptography
Extensions -> OpenSSL

Ruby, RubyPKI

Shell scripts, openssl
command line tool



/ .anguage Methods

...

) // ectures (CORBA, COM,
/ DAP, .NET Remoting, ...)

/ Ine Byte Code (JVM, .NET,
WE LLVM..)

.

IC
/
P s

/ xternal mocesses w/ IPC

e Source Translation

Symbols wrapped by language-native
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Ccalro

* License, LGPL2.1 or MPL1.1
 URL, www.cairographics.org

* Big Sponsors, Intel, RedHat, Mozillla,
Novel, others...


http://www.cairographics.org/

Calro

Vector vs Raster
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Calro

Superior Anti-Aliasing
Excellent Bezier Curves
Path Based

Sources (the paint) can be

solids, patterns, images,
ext.

Full Alpha Blending
Transformation Matrices

Advanced Scaling
Geometry

Save & restore drawing
context stack

Mix cairo vector graphics
with external raster
sources (like Image
Magick)

Output to image formats
(png natively), PDF,
SVG, X11, GDI, Quartz,
raw memory, postscript

Integrated with
FreeType, and Pango
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calro

First the background gradient...

pattern = cairo_pattern_create_linear(0, 0, width, height),
cairo_pattern_add_color_stop_rgba(pattern, 1, .8, .3, .5, 1),
cairo_pattern_add_color_stop_rgba(pattern, 0, .3, .5, .8, 1);

cairo_set_source(cr, pattern);
cairo_rectangle(cr, 0, 0, width, height);
cairo_fill(cr);
cairo_pattern_destroy(pattern);

cr IS the cairo context object
'width & height are the window's size In pixels



Scaled “Scene Missing”
Text...

:
< Calro

calro_save(cr);
cairo_set_source_rgb(cr, 0, 0, 0);
calro_text_extents(cr, "SCENE MISSING", &extents);
scaler = width / extents.width;
text_x = (width / 2) - ((extents.width * scaler) / 2);
text_y = (height / 2) + ((extents.height * scaler) / 2);
if(extents.height * scaler > height)
{
scaler
text_y
text_Xx

height / extents.height;
(height / 2) + ((extents.height * scaler) / 2);
(width / 2) - ((extents.width * scaler) / 2);

cairo_move_to(cr, text_x, text_y);
cairo_scale(cr, scaler, scaler);
cairo_show_text(cr, "SCENE MISSING");
cairo_stroke(cr);
cairo_restore(cr);

\



Dashed lines and labels... .
cairo_set_source_rgb(cr, 1, 1, 1);
dashes[0] = 2; dashes[1l] = 1; C a I r O

cairo_set_dash(cr, dashes, 2, 0);

cairo_move_to(cr, width / 3, 0);
cairo_line_to(cr, width / 3, height);
cairo_move_to(cr, 0, height / 3);
cairo_line_to(cr, width, height / 3);
cairo_stroke(cr);

cairo_set_dash(cr, NULL, 0, 0);

snprintf(string, 25, "width (%d)", width);

cairo_text_extents(cr, string, &extents);

cairo_move_to(cr, (width / 2) - (extents.width / 2),
height / 3 + extents.height);

cairo_show_text(cr, string);

snprintf(string, 25, "height (%d)", height);

calro_text_extents(cr, string, &extents);

cairo_move_to(cr, width / 3 + 2, height * .75);

cairo_show_text(cr, string);

cairo_stroke(cr);



Advanced scaling
geometry greatly
simplifies code.

: haight: (200)

theight (457)
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Calro

Language Bindings

C, Native Interface e D, cairoD

C++, calromm  Others for Haskell,
Common Lisp, Nickle,

Python, PyCairo Objective Caml, Scheme,

NET, Mono.Cairo Squeak, Lua, Vala, and
Ruby, rcairo more:
PHP, cairo-php Toolkit Support
Perl, cairo-perl . GTK+

Java, cairo-java & CairoJava , g1k



SS Platform??
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Z

« URL, ww.zlib.net
* License, BSDish
 Authors, Jean-loup Gallly and Mark Adler



Z

* \Works everywhere

e Patent free

* Very good compression
e Tons of things use It behind the scenes



Z

Language Bindings

C, native
C++, gzstream

Java, java.util.zip &
JZlib (pure Java re-
Implementation)

Perl, Compres::Zlib

NET, ZLIB.NET (pure
NET re-implementation)

Python, included
Delphi, delphi-zlib
Tcl, mkziplib
Pascal, zlib-pascal
PHP, included
Ruby, Included







* URL, curl.haxx.se.libcurl
 License, BSDish
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Free (of course)
thread-safe

IPv6 compatible
Good documentation
TLS/SSL support
ligh Quality

—ast

F1le transfer resume

N

e "2 |

FTP, FTPS, HTTP,
HTTPS, SCP, SFTP,
TFTP, TELNET, DICT,
LDAP, LDAPS

SSL Certificates

HTTP POST/PUT/GET,
cookies

Proxy support

Password auth, NTLM,
Negotiate, Kerberos4



Language Bindings

C (native)
Adag5
Basic
C++
OCaml

D

R

TCL

Python
Ruby
PHP

Pascal

Scheme
Smalltalk
.Net

Java

Lisp

Lua

Visual Basic
Q

SP-Forth
SPL
Gambas

More crazy ones...



Integration with other Libraries & Tools

» Glib

* WxWidgets
* PostgreSQL
e Cocoa
 Way more...



Ive/Dynamic Symbols

/// e Fortran (sometimes),
gcc tricks

o r HP

7 ’ :
"odul e APIs e Pascal (sometimes),
y gcc tricks

", Pinvoke() or -
hat diffterent « TCL, CriTcl
//// cept) COM  Almost everything,
C++, built in SWIG

e ODbJC, builtin * Gobject type system




Graphviz

 URL, www.graphviz.org
* License, CPL 1.0
* Original Author, AT&T Research


http://www.graphviz.org/
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Entity Relation Diagram
drawn by NEATO
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graph G {
e
subgraph clusterA {
a--b;
subgraph clusterC {
C--D;
}

}
subgraph clusterB {

d--f
}
d--D
e -- clusterB
clusterC -- clusterB

}

Graphviz




Graphviz

¥ Kingston ‘ EomeUS27

Graph\(lz Etowah Oostanaula
rendering River River
directly to a v
- . Eome Eome
cairo drawing
context Etowah /Oostanaula
River River
embedded
Inside a Gtk+
GUI Coosa
application... River

\

Mayos Bar



Graphviz

Language Bindings

C: native

C++: mfgraph
C#: QuickGraph
Java: Grappa

Python: pydot, yapgvb,
mfgraph

Ruby: RAA, GraphR

 TCL: tcldot
* Perl: Tons of wrappers
 PHP: in PEAR

Other
« COM: WinGraphviz

* R: R-Grpahviz
* MatLab support



Image Magick

* URL, www.imagemagick.org
* License, “GPL compatible”, commercial use OK

* Yes, that is how it's spelled


http://www.imagemagick.org/

Image Magick

“It can read, convert and write images in a
variety of formats (over 100) including DPX,

EXR, GIF, JPEG, JPEG-2000, PDF, PhotoCD,
PNG, Postscript, SVG, and TIFF. Use
ImageMagick to translate, flip, mirror, rotate,
scale, shear and transform images, adjust image
colors, apply various special effects, or draw text,
lines, polygons, ellipses and Bézier curves.”

- from the website



Image Magick



Image Magick

Good for adding file formats and advanced raster
functions to Cairo

Manipulate image file comments and meta data
Great way to automate / batch process

Allows for decoding and encoding image formats to
and from raw memory buffers. (i.e. take files straight
from libcurl and render them to screen with no disk 10)



Image Magick

Language Bindings

C, native (MagickWand)
C++, Magick++

Java, JMagick

Perl, PerIMagic

NET, MagickNet

Ruby, RMagick

Python, PythonMagick
COM+, ImageMagickObject
Tcl, TcIMagick

Pascal, PascalMagick

PHP, MagickWand for PHP
Ada, G2F

Lisp, L-Magick



_ommercial Use?
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/// 2rm over generalizing any
> //// t you don't want to, or can't,

source code of your project
o ///

rmal” software licensed for money, or
BRI e s that will own th

vritten or clients t _atW| own the
copyrights and retain legal rights to the
work



©

» Gtk 2 GNOME * Highly portable;
multiple interfaces
 Callback based, not | o |
message or  Tight cairo Iintegration

Inheritance based
« Automatic geometry
e Theme-able

* No special macro
language



GTK

Gtk+ with a Cairo Theme Engine...
Application Qutput m

I Dams
I Plants
[ Gages

- States

¥ Zones

Select All In Group
Unselect All In Group

Help

ement

towah River Head

Select All

Unselect All

anton

Alabama
Georgia
Florida
Mississippi
Tennesse

Atlantic Side

Tennessee-Tombighee \Wat
TVA

AR R OR R R R R R R E

llatcona
Cartersville
Kingston

Rome

Coosa River Head
coosawatteeheadl
Ellijay
coosawatteepl
coosawatteehead?2
Talking Rock
Carters
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* Not an “application  RAD tools available
framework”, doesn't (though not
“take over” your app recommended)

* Real back end  Modern and simple
Implementations, not compared to win32,
wrappers MFC, winforms, motif,

AWT, ext..
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@ Why use It?

* |n a web-centric world, the case for a desktop
app iIs hard to make with out being cross-
platform

* There Is almost every widget/control you need
* Once you get the concepts it's one of the easiest
 And of course.... the license



..{..fThird—partyHHinEEGtkfinclu&éféék—i.E —¢ srcsmain.c ASFoobjsmain.obgj
main.c

cl #/nologo #D HAUE_UWINDOWS _H=1 ~DDEBUG ~Zi ~I src ~I ..-/../Third-party-sl
ind32Gtksinclude ~I ..~/ ../Third-party-sHind2Gtksincludersgtk-2.8 ~I ..-../Third-p
e 4 artysWind2Gtk/includescairo A1

| - Service Controller - 1ol x| |
. Controller  Services | Colurnnz  Contral — Properties Help :E'}]{
E Service Mame v Mame Startup Type | State Dezcription — l{i;
| Alerter Dizabled Stopped Motifies zelected users and computers of administrative ale iig
| Application Layer Gater » Startup Tope t anuial Funning Provides support for 3rd party protocol plug-ing for Internet -pa
Application Managemer » Skate M anual Running  Provides software inztallation services such az Azsign, Pul 1:1]3
A5P.MET State Service FID t anuial Stopped  Provides support for out-of-process session states for ASP E:;
Windows Audio Log on as Automatic Running Manages audio devices for ‘Windows-bazed programs. [f H
Background Inteligent Transfer Service Autarnatic Funning Transfers data between clentz and servers in the backogro [y
Computer Browser Automatic Running  Maintainz an updated lizt of computers on the networlk, ane
f | Svmantec Event Manager Autarnatic Funning Ewent propagation and logaging service
Symantec Settings Manager Automatic Running  Sethings storage and management service
Indexing Service M aral Stopped  Indexes contentz and properties of files on local and remol
{ | ClipE ook Dizabled Stopped Enables ClipB ook Yiewer to store information and share it »
: MET Runtirne Optimization Service «2. 050727 =86 M aral Stopped  Microzoft MET Framework MGEM
COM+ System Application b anial Stopped  Manages the configuration and tracking of Component 0Ok
. Cryptographic Services Automatic Running  Provides three management zervices: Catalog Databaze S
DCOM Server Processz Launcher Automatic Running  Provides launch functionality for DCOM zervices.
Syrmantec Anttirue Definition W atcher Automatic Running  Monitors and maintaing wins definitions.
DHCP Client Automatic Running  Manages nebwark, configuration by registering and updatin
Logical Dizk Manager &drministrative Service M aral Stopped Configures hard digk drives and wolumes. The service only
. | Logical Disk Manager Automatic Running Detects and monitarz new hard disk drives and sends disk
DS Client Automatic Running Rezolves and caches Domain Mame Spztem [DNS] name
Errar Reporting Service Automatic Running Alloves errar reparting for services and applictions running || «|

7] | 2




Just for fun...

Since, GTK has a xlib (soon to be xcfb)
back end for X11....

... and cygwin gives us a X11 dev
environment ...
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CFLAGS= -DHAWVE WINDOWS H=1 -DCYGWIN=1

HEALADERS=3rc/servicecontroller.h
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Tokyo ‘

Cabinet 819%

URL, tokyocabinet.sourceforge.net
License, L-GPL

Author, Mikio Hirabayashi
(successor to QDBM)

ick Database Manager

DBM




Tokyo ‘

Cabinet 8192

* Low level data * Byte order independent,
storage facilities portable

e Hash, B+ Tree, fixed e« Utilizes 64bit

length array  In and Out of process

e Optional “In memory models (server process)

only” databases « Server can use mcache

e Journaled file format clients

o Extremely fast  Thread safe



Tokyo ‘

Cabinet 8192
Language Bindings

* C, native » Python, PYTC

« Java: Java API » Others, DIY import

- Perl, Perl API Wrappers

» Ruby, Ruby AP * Some other options with

mcache interface



@ python

Yes, that's right...



@ python

Language Bindings
* C, Native
» Others, DIY import wrappers

Re-Implementations

e Python, PyPy
e .NET, Iron Python
e Java, Jython
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/ //

oable more often than not.

y

o 4 ‘ce Libraries that people use are
//// gain notoriety.

//// eful?

tware components
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