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Chapter 1g2 Main Page
1.1 Liense NotieThis library is free software; you an redistribute it and/or modify it under the terms of theGNU Lesser General Publi Liense as published by the Free Software Foundation; either version2.1 of the Liense, or (at your option) any later version. This library is distributed in the hopethat it will be useful, but WITHOUT ANY WARRANTY; without even the implied warrantyof MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU LesserGeneral Publi Liense for more details. You should have reeived a opy of the GNU LesserGeneral Publi Liense along with this library; if not, write to the Free Software Foundation, In.,59 Temple Plae, Suite 330, Boston, MA 02111-1307 USA ∗Copyright (C) 1998-2004 Ljubomir Milanovi & Horst Wagner.1.2 Introdution1.2.1 What is g2 ?1.2.1.1 Short version (if you are in hurry)� 2D graphis library� Simple to use� Supports several types of output devies (urrently X11, PostSript, devies supported bygd (PNG, JPEG), FIG and MS Windows windows)� Conept allows easy implementation of new devie types� Virtual devies allow to send output simultaneously to several devies� User de�nable oordinate system� Written in ANSI-C� Tested under Digital Unix, AIX, Linux, VMS and Windows NT� Perl support� Python support



2 g2 Main Page� Fortran interfae1.2.1.2 Long versiong2 is a simple to use graphis library for 2D graphial appliations written in Ansi-C. It provides aomprehensive set of funtions for simultaneous generation of graphial output on di�erent typesof devies. Currently, the following devies are supported by g2: X11, PostSript, gd (PNG andJPEG), FIG and MS Windows. One major feature of the g2 library is the onept of virtualdevies. An arbitrary number of physial devies (suh as PostSript or X11) an be grouped toreate a so-alled virtual devie. Commands sent to suh a virtual devie are automatially issuedto all attahed physial devies. This allows for example simultaneous output to a PNG �le anda PostSript �le. A virtual devie in turn an be attahed to another virtual devie, allowing toonstrut trees of devies. Virtual devies an also be useful when using di�erent user-oordinatesystems. E.g. one X11 window showing an overview of a graphial output, and a seond windowshowing a zoom of a more detailed area of the graphi. Drawing in both windows is performed byone single ommand to the virtual devie./-------> PNG: g2_attah(id_PNG,..-----------------------g2_plot---> | Virtual devie: id |--------> X11: g2_attah(id_X11,...-----------------------\-------> PS: g2_attah(id_PS,...If you don't need or like the onept of virtual devies, simply ignore it.1.3 Getting Started1.3.1 Preinstallation tasks:PNG and JPEG supportg2 uses the gd library by Thomas Boutell to generate PNG and JPEG �les. This pakage isfreeware (however, not GPL) and an be downloaded at http://www.boutell.om/gd/. Linuxusers might prefer to install a pre-ompiled gd rpm pakage whih should be available at yourloal RedHat mirror site. NT users should install the gd soure pakage in a subdiretory named"gd" whih should be loated in the same diretory as the g2 subdiretory (but not in the g2diretory itself). Otherwise, �le loations for gd must be modi�ed in the g2 projet workspae.Unix and VMS users will have to build and install gd aording to the instrutions found in thegd distribution.1.3.2 Installation1.3.2.1 Linux1. Either install RPM paket with binaries, or ompile as desribed in the Unix(p. 2) setion1.3.2.2 Unix1. Extrat pakage with gzip -d g2-xxxx.tar.gz | tar xvf -2. Run ./onfigure Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



1.3 Getting Started 33. Optionally run make depend4. Run make5. Run make install, or opy libg2.a/so and g2.h(p. ??), g2_X11.h(p. ??), g2_-PS.h(p. ??), g2_gd.h(p. ??) and g2_FIG.h(p. ??) to the default loations for library andinlude �les6. Optionally d to demo diretory and run make1.3.2.3 Windows NT1. Extrat pakage using either the .tar.gz or the .zip distribution2. MS Visual C++ users an build both library and demos with the supplied projet �le: g2.dsw(to obtain an ion and use menu funtions, you must also build the g2res projet in g2.dsw)3. Users of g or other ommandline based ompilers with make support ontinue as inUnix(p. 2) example4. It is also possible to ompile g2 on winNT/95 using the free ygwin32 library and a X-windows library for Windows. Theoretially it should be possible to support both X-windowsand native NT/95 windows at the same time.1.3.2.4 Perl (old instrutions)1. Change to diretory g2_perl2. Perform following steps� perl Makefile.PL� make� make test� make install3. See the Perl interfae(p. 6) setion for more information1.3.2.5 Python1. Make sure you have Python installed (note: SWIG is not needed)2. Build g2 as desribed above (see Installation(p. 2))3. Change to diretory g2_python4. Type� on Linux:� make to build g2 Python module� make demo to test g2 Python module� make install to install g2 Python module (you must be root)� on Windows (you need Visual Studio when using the standard Python release for Win-dows):� setup.py "ompile options" "link options" installGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



4 g2 Main Page5. If you link your g2 Python module against libg2.so, and you are unwilling or unable to doan install, you need to tell the g2 Python module where to look for it, either with ldonfig,or with the LD_LIBRARY_PATH environment variable6. See the Python interfae(p. 6) setion for more information1.3.2.6 VMS1. Try to extrat either the .tar.gz or the .zip distribution (whatever is easier for you)2. Type mms to ompile library (desrip.mms �le is supplied)3. Run mms in demo diretory to ompile demo appliations1.3.3 A simple exampleThe following example is a minimal appliation. It draws a retangle in a PostSript �le.#inlude <g2.h>#inlude <g2_PS.h>main(){ int id;id = g2_open_PS("ret.ps", g2_A4, g2_PS_land);g2_retangle(id, 20, 20, 150, 150);g2_lose(id);} � Always inlude <g2.h(p. ??)>. Additionally inlude header �les for all types of devies youwant to use.� Open devies using g2_open_XY funtions.The open funtion returns a devie id of type int, whih you need to refer to the devie.� Call g2_lose()(p. 21) to lose devie.� Consider turning o� auto �ush (g2_set_auto_�ush()(p. 21)) for improved performane.You want to draw a PNG �le instead of a PostSript �le ? Replae the PS header �le with#inlude <g2_gd.h>and replae the all to g2_open_PS()(p. 34) withid = g2_open_gd("ret.png", 300, 200, g2_gd_png);You want to draw to a PNG �le and a PostSript �le with one plot ommand ?Here we use the onept of virtual devies. Open a PNG and a PostSript devie, then opena virtual devie and attah both the PNG and PostSript devie to the virtual devie. Plotommands to the virtual devie will be issued to both the PNG and the PostSript devie. Youan attah and detah further devies at any time.Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



1.3 Getting Started 5#inlude <g2.h>#inlude <g2_PS.h>#inlude <g2_gd.h>main(){ int id_PS,id_PNG,id;id_PS = g2_open_PS("ret.ps", g2_A4, g2_PS_land);id_PNG = g2_open_gd("ret.png", 300, 200, g2_gd_png);id = g2_open_vd();g2_attah(id, id_PS);g2_attah(id, id_PNG);g2_retangle(id, 20, 20, 150, 150);g2_irle(id, 50, 60, 100);g2_lose(id);}Note: losing a virtual devie automatially loses all attahed devies.1.3.3.1 More examplesMore examples showing the usage of di�erent user oordinate systems, multiple virtual devies,splines, et. an be found in the distribution (demo diretory).1.3.4 Fortran interfaeThe Fortran interfae for g2 has urrently been tested on Linux and Digital Unix/OSF. Funtionnames for Fortran are the same as in C, however the following di�erenes exist:� All variables, inluding devie IDs, are of type REAL� Void funtions are implemented as subroutines and must be alled with CALL� Constants de�ned by #define in C (e.g. g2_A4(p. 32)) do not work. Get orrespondingvalues from the appropriate header �les.A short Fortran example:program demoreal d,olord=g2_open_PS('demo_f.ps', 4.0, 1.0)all g2_plot(d, 50.0, 50.0)all g2_string(d, 25.0, 75.0, 'TEST ')olor=g2_ink(d, 1.0, 0.0, 0.0)write (6,*) olorall g2_pen(d, olor)all g2_irle(d, 20.0, 20.0, 10.0)all g2_flush(d)all g2_lose(d)stopendGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



6 g2 Main Page1.3.5 Perl interfae (old info)The Perl interfae for g2 has urrently been tested on Linux and Digital Unix/OSF. Funtionnames in Perl are the same as in C, however the devie itself is implemented objet oriented, i.e.the devie argument is omitted in all funtions. Cf. the following simple Perl sript:use G2;$d = newX11 G2::Devie(100,100);$d->irle(10, 10, 20);$d->string(20, 40, "Hello World");print "\nDone.\n[Enter℄\n";get(STDIN);$d->lose()The reator funtions are newX11, newGIF, newPS, et. and aept the same arguments as theopen funtions in the C version. See the Perl doumentation (perldo G2) for more details andthe test.pl sript for a more extensive example.1.3.6 Python interfaeFuntion names in Python are the same as in C, however the devie itself is implemented objetoriented, i.e. the devie argument is omitted in all methods. An objet is instantiated with oneof the g2_open_ funtions. Here is a simple Python sript:import sysfrom g2 import *X11 = g2_open_X11(822, 575)PS = g2_open_PS('foo.ps', g2_A4, g2_PS_land)graph = g2_open_vd()graph.g2_attah(X11)graph.g2_attah(PS)graph.g2_line(30, 30, 90, 90)graph.g2_irle(60, 60, 30)X11.g2_pen(X11.g2_ink(.75, .2, 0))graph.g2_polygon([60, 30, 30, 60, 60, 90, 90, 60℄)graph.g2_set_dash([20, 12℄)sqrts = [100, 100, 225, 150, 400, 200, 625, 250℄graph.g2_poly_line(sqrts)graph.g2_image(640, 252, [[2, 4, 6℄,[3, 6, 9℄,[4, 8, 12℄℄)graph.g2_flush()print 'Done.\n[Enter℄'sys.stdin.read(1)graph.g2_lose()In C, many funtions expet a pointer to a bu�er of double's and an int stating the number ofpoints in this bu�er. In Python, these funtions are passed just a list of floats. You need notspeify the number of points: Python knows the length of the list.Full doumentation, inluding sample ode, is available from the interative Python prompt:$ python>>> import g2>>> help(g2)Here funtions with a Python spei� form (e.g. g2_query_pointer()(p. 19)) are marked assuh. Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



1.4 Contat 71.4 ContatYou an ontat the authors and ontributors by e-mail (/ is � and - is .):� Ljubomir Milanovi: ljubo/users-soureforge-net� Horst Wagner: wagner/users-soureforge-net� Tijs Mihels (spline(p. 14) implementation and Python(p. 6) wrapper): tijs/users-soureforge-netor visit the g2 home page on: http://g2.soureforge.net/
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8 g2 Main Page
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Chapter 2g2 Module Index
2.1 g2 ModulesHere is a list of all modules:g2 User Interfae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37olor manipulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17output ontrol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19devies ontrol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21graphial output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23splines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14virtual devie related funtions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30g2 Physial devies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38FIG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13GD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31PostSript . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32MS Windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35X11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
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Chapter 3g2 Page Index
3.1 g2 Related PagesHere is a list of all related doumentation pages:PS paper sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
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Chapter 4g2 Module Doumentation
4.1 FIGFuntions� G2L int g2_open_FIG (onst har ∗�le_name)4.1.1 Detailed DesriptionFIG devies generate output in the FIG 3.2 format. For more details about FIG format and x�gappliation please visit http://www.xfig.org .Note:FIG is a vetor-oriented (as oposed to pixel-oriented) format. Therefore g2_image(p. 26)funtion and splines are not optimally supported.4.1.2 Funtion Doumentation4.1.2.1 G2L int g2_open_FIG (onst har ∗ �le_name)Create a FIG devie. g2 uses A4 paper size (landsape orientation) as default.Parameters:�le_name �g �le nameReturns:physial devie id



14 g2 Module Doumentation4.2 splinesFuntions� void g2_spline (int dev, int n, double ∗points, int o)� void g2_�lled_spline (int dev, int n, double ∗points, int o)� void g2_b_spline (int dev, int n, double ∗points, int o)� void g2_�lled_b_spline (int dev, int n, double ∗points, int o)� void g2_raspln (int dev, int n, double ∗points, double tn)� void g2_�lled_raspln (int dev, int n, double ∗points, double tn)� void g2_para_3 (int dev, int n, double ∗points)� void g2_�lled_para_3 (int dev, int n, double ∗points)� void g2_para_5 (int dev, int n, double ∗points)� void g2_�lled_para_5 (int dev, int n, double ∗points)4.2.1 Funtion Doumentation4.2.1.1 void g2_b_spline (int dev, int n, double ∗ points, int o)Plot a b-spline urve with o interpolated points per data point. So the larger o, the more �uentthe urve. For most averaging purposes, this is the right spline.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yno number of interpolated points per data point4.2.1.2 void g2_�lled_b_spline (int dev, int n, double ∗ points, int o)Plot a �lled b-spline urve with o interpolated points per data point. So the larger o, the more�uent the urve. For most averaging purposes, this is the right spline.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yno number of interpolated points per data point4.2.1.3 void g2_�lled_para_3 (int dev, int n, double ∗ points)Using Newton's Divided Di�erenes method, plot a �lled pieewise parametri interpolation poly-nomial of degree 3 through the given data points.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, ynGenerated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.2 splines 154.2.1.4 void g2_�lled_para_5 (int dev, int n, double ∗ points)Using Newton's Divided Di�erenes method, plot a �lled pieewise parametri interpolation poly-nomial of degree 5 through the given data points.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yn4.2.1.5 void g2_�lled_raspln (int dev, int n, double ∗ points, double tn)Plot a �lled pieewise ubi polynomial with adjustable roundness through the given data points.Eah Hermite polynomial between two data points is made up of 40 lines. Tension fator tn mustbe between 0.0 (very rounded) and 2.0 (not rounded at all, i.e. essentially a polyline(p. 28)).Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yntn tension fator in the range [0.0, 2.0℄4.2.1.6 void g2_�lled_spline (int dev, int n, double ∗ points, int o)Using Young's method of suessive over-relaxation, plot a �lled spline urve with o interpolatedpoints per data point. So the larger o, the more �uent the urve.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yno number of interpolated points per data point4.2.1.7 void g2_para_3 (int dev, int n, double ∗ points)Using Newton's Divided Di�erenes method, plot a pieewise parametri interpolation polynomialof degree 3 through the given data points.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, ynGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



16 g2 Module Doumentation4.2.1.8 void g2_para_5 (int dev, int n, double ∗ points)Using Newton's Divided Di�erenes method, plot a pieewise parametri interpolation polynomialof degree 5 through the given data points.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yn4.2.1.9 void g2_raspln (int dev, int n, double ∗ points, double tn)Plot a pieewise ubi polynomial with adjustable roundness through the given data points. EahHermite polynomial between two data points is made up of 40 lines. Tension fator tn must bebetween 0.0 (very rounded) and 2.0 (not rounded at all, i.e. essentially a polyline(p. 28)).Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yntn tension fator in the range [0.0, 2.0℄4.2.1.10 void g2_spline (int dev, int n, double ∗ points, int o)Using Young's method of suessive over-relaxation, plot a spline urve with o interpolated pointsper data point. So the larger o, the more �uent the urve.Parameters:dev devie idn number of data points (not the size of bu�er points)points bu�er of n data points x1, y1, ... xn, yno number of interpolated points per data point
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4.3 olor manipulations 174.3 olor manipulationsFuntions� void g2_pen (int dev, int olor)� void g2_set_bakground (int dev, int olor)� int g2_ink (int pd_dev, double red, double green, double blue)� void g2_reset_palette (int dev)� void g2_lear_palette (int dev)� void g2_alloate_basi_olors (int dev)4.3.1 Detailed DesriptionThe olor onept used in the g2 library is inspired by Sir Clive Sinlair solution implemented inthe ZX Spetrum omputer. With the g2_pen()(p. 18) funtion it is possible to hoose a penreated by the g2_ink()(p. 18) funtion. Note that g2_ink funtion is only de�ned for physialdevies. The prede�ned olors (see g2_test demo program) have pens from 0 till 26 (inlusive).Some basi olors are:� 0 white� 1 blak� 3 blue� 7 green� 19 red� 25 yellow4.3.2 Funtion Doumentation4.3.2.1 void g2_alloate_basi_olors (int dev)Alloate basi olorsParameters:dev devie4.3.2.2 void g2_lear_palette (int dev)Remove all inks.Parameters:dev devieGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



18 g2 Module Doumentation4.3.2.3 int g2_ink (int pd_dev, double red, double green, double blue)Create an ink. To put ink into the pen use g2_pen()(p. 18).Parameters:pd_dev physial deviered red omponent (0-1) aording to the RGB olor modelgreen green omponent (0-1) aording to the RGB olor modelblue blue omponent (0-1) aording to the RGB olor modelReturns:new pen, see g2_pen()(p. 18)4.3.2.4 void g2_pen (int dev, int olor)Set pen olor for all following operations, see also g2_ink()(p. 18).Parameters:dev devieolor pen (either one of default pens 0-26, or a pen returned by g2_ink()(p. 18) )4.3.2.5 void g2_reset_palette (int dev)Clear ollor palette (remove all inks) and realloate basi olors.Parameters:dev devie4.3.2.6 void g2_set_bakground (int dev, int olor)Set the bakground olorParameters:dev devieolor pen (either one of default pens 0-26, or a pen returned by g2_ink()(p. 18) )

Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.4 output ontrol 194.4 output ontrolFuntions� void g2_�ush (int dev)� void g2_save (int dev)� void g2_lear (int dev)� void g2_set_font_size (int dev, double size)� void g2_set_line_width (int dev, double w)� void g2_set_dash (int dev, int N, double ∗dashes)� void g2_set_QP (int dev, double d, enum QPshape shape)� void g2_query_pointer (int dev, double ∗x, double ∗y, unsigned int ∗button)� void g2_get_pd_handles (int pd, void ∗handles[G2_PD_HANDLES_SIZE℄)4.4.1 Funtion Doumentation4.4.1.1 void g2_lear (int dev)Clear devieParameters:dev devie number4.4.1.2 void g2_�ush (int dev)Flush output bu�ers.Parameters:dev devie id4.4.1.3 void g2_get_pd_handles (int pd, void ∗ handles[G2_PD_HANDLES_-SIZE℄)Get pointers to physial devie spei� handles. This funtion should be used only if you arefamiliar with the g2 soure ode. For details see physial devie soure ode (e.g. in sr/X11/).Example usage an be found in demo/handles..Parameters:pd physial deviehandles returns pointers to physial devie low level handles4.4.1.4 void g2_query_pointer (int dev, double ∗ x, double ∗ y, unsigned int ∗button)Query pointer (e.g. mouse for X11) position and button state. See the demo program pointer.for an example.Generated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



20 g2 Module DoumentationParameters:dev deviex returns pointer x oordinatey returns pointer y oordinatebutton returns button state4.4.1.5 void g2_save (int dev)Save outputParameters:dev devie id4.4.1.6 void g2_set_dash (int dev, int N, double ∗ dashes)Set line dash. Set N to 0 and dashes to NULL to restore solid line.Parameters:dev devieN number of dash omponents (0 for solid line)dashes vetor of dash lengths (blak, white, blak, ...)4.4.1.7 void g2_set_font_size (int dev, double size)Set font sizeParameters:dev deviesize new font size4.4.1.8 void g2_set_line_width (int dev, double w)Set line width.Parameters:dev deview new line width4.4.1.9 void g2_set_QP (int dev, double d, enum QPshape shape)Set QuasiPixel size and shape.Parameters:dev devied sizeshape shape (retangle or irle, see QPshape )Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.5 devies ontrol 214.5 devies ontrolFuntions� void g2_lose (int dev)� void g2_set_auto_�ush (int dev, int on_o�)� void g2_set_oordinate_system (int dev, double x_origin, double y_origin, doublex_mul, double y_mul)� int g2_ld (void)� void g2_set_ld (int dev)4.5.1 Funtion Doumentation4.5.1.1 void g2_lose (int dev)Close and delete a devie.Parameters:dev devie4.5.1.2 int g2_ld (void)Get the last aessed devie. G2LD maro is de�ned as the g2_ld funtion.g2_open_X11(100, 100);g2_plot(G2LD, 50, 50);4.5.1.3 void g2_set_auto_�ush (int dev, int on_o�)Set auto �ush mode for devie dev . Auto �ush mode means that after eah graphial operationg2 library automatially alls �ush funtion to ensure that output is realy displayed. However,freqent �ushing dereases performane. Alternative is to �ush output when needed by allingg2_�ush funtion.Parameters:dev devieon_o� 1-on 0-o�4.5.1.4 void g2_set_oordinate_system (int dev, double x_origin, doubley_origin, double x_mul, double y_mul)Set the user oordinate system.Parameters:dev deviex_origin x oordinate of the new origin (expressed in the default oordinate system)y_origin x oordinate of the new origin (expressed in the default oordinate system)x_mul x saling fatory_mul y saling fatorGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



22 g2 Module Doumentation4.5.1.5 void g2_set_ld (int dev)Set the last aessed devie. See also g2_ld()(p. 21) funtion.Parameters:dev devie
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4.6 graphial output 234.6 graphial outputModules� splinesFuntions� void g2_move (int dev, double x, double y)� void g2_move_r (int dev, double dx, double dy)� void g2_plot (int dev, double x, double y)� void g2_plot_r (int dev, double rx, double ry)� void g2_line (int dev, double x1, double y1, double x2, double y2)� void g2_line_r (int dev, double dx, double dy)� void g2_line_to (int dev, double x, double y)� void g2_poly_line (int dev, int N_pt, double ∗points)� void g2_triangle (int dev, double x1, double y1, double x2, double y2, double x3, doubley3)� void g2_�lled_triangle (int dev, double x1, double y1, double x2, double y2, double x3,double y3)� void g2_retangle (int dev, double x1, double y1, double x2, double y2)� void g2_�lled_retangle (int dev, double x1, double y1, double x2, double y2)� void g2_polygon (int dev, int N_pt, double ∗points)� void g2_�lled_polygon (int dev, int N_pt, double ∗points)� void g2_ellipse (int dev, double x, double y, double r1, double r2)� void g2_�lled_ellipse (int dev, double x, double y, double r1, double r2)� void g2_irle (int dev, double x, double y, double r)� void g2_�lled_irle (int dev, double x, double y, double r)� void g2_ar (int dev, double x, double y, double r1, double r2, double a1, double a2)� void g2_�lled_ar (int dev, double x, double y, double r1, double r2, double a1, doublea2)� void g2_string (int dev, double x, double y, onst har ∗text)� void g2_image (int dev, double x, double y, int x_size, int y_size, int ∗pens)� void g2_plot_QP (int dev, double x, double y)4.6.1 Funtion Doumentation4.6.1.1 void g2_ar (int dev, double x, double y, double r1, double r2, double a1,double a2)Draw an ar.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr1 x radiusr2 y radiusa1 starting angle (in deg. 0-360)a2 ending angle (in deg. 0-360)Generated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



24 g2 Module Doumentation4.6.1.2 void g2_irle (int dev, double x, double y, double r)Draw a irle.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr radius4.6.1.3 void g2_ellipse (int dev, double x, double y, double r1, double r2)Draw an ellipse.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr1 x radiusr2 y radius4.6.1.4 void g2_�lled_ar (int dev, double x, double y, double r1, double r2,double a1, double a2)Draw a �lled ar.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr1 x radiusr2 y radiusa1 starting angle (in deg. 0-360)a2 ending angle (in deg. 0-360)4.6.1.5 void g2_�lled_irle (int dev, double x, double y, double r)Draw a �lled irle.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr radius Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.6 graphial output 254.6.1.6 void g2_�lled_ellipse (int dev, double x, double y, double r1, double r2)Draw a �lled ellipse.Parameters:dev deviex x oordinate of the entery y oordinate of the enterr1 x radiusr2 y radius4.6.1.7 void g2_�lled_polygon (int dev, int N_pt, double ∗ points)Draw a �lled polygon.Parameters:dev devieN_pt number of points (Note: It is not size of points vetor!)points vetor of oordinates: x1, y1, x2, y2, ...4.6.1.8 void g2_�lled_retangle (int dev, double x1, double y1, double x2, doubley2)Draw a �lled retangle spei�ed by the two opposite orner points.Parameters:dev deviex1 x oordinate of the 1st ornery1 y oordinate of the 1st ornerx2 x oordinate of the 3rd ornery2 y oordinate of the 3rd orner4.6.1.9 void g2_�lled_triangle (int dev, double x1, double y1, double x2, doubley2, double x3, double y3)Draw a �lled triangle spei�ed by the 3 orner points.Parameters:dev deviex1 x oordinate of the 1st ornery1 y oordinate of the 1st ornerx2 x oordinate of the 2nd ornery2 y oordinate of the 2nd ornerx3 x oordinate of the 3rd ornery3 y oordinate of the 3rd ornerGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



26 g2 Module Doumentation4.6.1.10 void g2_image (int dev, double x, double y, int x_size, int y_size, int ∗pens)Draw a pen imageParameters:dev deviex x oordinatey y oordinatex_size x sizey_size y sizepens vetor of x_size∗y_size pens: p11, p21, ... pxy, ...4.6.1.11 void g2_line (int dev, double x1, double y1, double x2, double y2)Draw a line from x1, y1 to x2, y2.Parameters:dev deviex1 see abovey1 see abovex2 see abovey2 see above4.6.1.12 void g2_line_r (int dev, double dx, double dy)Draw line relative to the graphi ursor.Parameters:dev deviedx relative x oordinatedy relative y oordinate4.6.1.13 void g2_line_to (int dev, double x, double y)Draw line from graphi ursor to the point x , yParameters:dev deviex x oordinatey y oordinate Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.6 graphial output 274.6.1.14 void g2_move (int dev, double x, double y)Move graphi ursor.Parameters:dev deviex x oordinatey y oordinate4.6.1.15 void g2_move_r (int dev, double dx, double dy)Move graphi ursor relative to the urrner graphial ursor position.Parameters:dev deviedx x oordinate inrementdy y oordinate inrement4.6.1.16 void g2_plot (int dev, double x, double y)Plot a pointParameters:dev deviex x oordinatey y oordinate4.6.1.17 void g2_plot_QP (int dev, double x, double y)Quasi Pixel fake. Quasi pixel is introdued to make easier plotting of ellular automata and relatedpitures. QP is simple a big pixel as spei�ed by g2_set_QP()(p. 20). Coordinates are skaledaordingly, so no realulation is needed on lient side.Parameters:dev deviex x oordinatey y oordinate4.6.1.18 void g2_plot_r (int dev, double rx, double ry)Plot a point relative to graphial ursor.Parameters:dev devierx relative x oordinatery relative y oordinateGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



28 g2 Module Doumentation4.6.1.19 void g2_poly_line (int dev, int N_pt, double ∗ points)Draw a poly line.Parameters:dev devieN_pt number of points (Note: It is not size of points vetor!)points vetor of oordinates: x1, y1, x2, y2, ...4.6.1.20 void g2_polygon (int dev, int N_pt, double ∗ points)Draw a polygon.Parameters:dev devieN_pt number of points (Note: It is not size of points vetor!)points vetor of oordinates: x1, y1, x2, y2, ...4.6.1.21 void g2_retangle (int dev, double x1, double y1, double x2, double y2)Draw a retangle spei�ed by the two opposite orner points.Parameters:dev deviex1 x oordinate of the 1st ornery1 y oordinate of the 1st ornerx2 x oordinate of the 3rd ornery2 y oordinate of the 3rd orner4.6.1.22 void g2_string (int dev, double x, double y, onst har ∗ text)Draw string, see also g2_set_font_size()(p. 20).Parameters:dev deviex x oordinatey y oordinatetext null terminated string Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.6 graphial output 294.6.1.23 void g2_triangle (int dev, double x1, double y1, double x2, double y2,double x3, double y3)Draw a triangle desribed by 3 orner points.Parameters:dev deviex1 x oordinate of the 1st ornery1 y oordinate of the 1st ornerx2 x oordinate of the 2nd ornery2 y oordinate of the 2nd ornerx3 x oordinate of the 3rd ornery3 y oordinate of the 3rd orner
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30 g2 Module Doumentation4.7 virtual devie related funtionsFuntions� int g2_open_vd (void)� void g2_attah (int vd_dev, int dev)� void g2_detah (int vd_dev, int dev)4.7.1 Detailed DesriptionVirtual devie is a method to rediret g2 output to multiple devies. Here is an example:int d1 = g2_open_X11(100, 100); reate first X11 windowint d2 = g2_open_X11(100, 100); reate 2nd X11 windowint vd = g2_open_vd(); open a new virtual devieg2_attah(vd, d1); attah d1 (1st window) to virtual devieg2_attah(vd, d2); attah d2 (2nd window) to virtual devieg2_plot(d1, 11, 11); output to the 1st X11 windowg2_plot(d2, 12, 12); output to the 2nd X11 windowg2_plot(vd, 13, 13); output to both X11 windows4.7.2 Funtion Doumentation4.7.2.1 void g2_attah (int vd_dev, int dev)Attah a devie to virtual devie vd_dev .Parameters:vd_dev virtual devie (reate virtual devie by alling g2_open_vd()(p. 30) )  dev devie4.7.2.2 void g2_detah (int vd_dev, int dev)Dettah a devie from the virtual devie vd_dev .Parameters:vd_dev virtual devie  dev devie4.7.2.3 int g2_open_vd (void)Create a new virtual devie.Returns:virtual devie ID Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.8 GD 314.8 GDEnumerations� enum g2_gd_type { g2_gd_jpeg = 0, g2_gd_png = 1, g2_gd_gif = 2 }Funtions� int g2_open_gd (onst har ∗�lename, int width, int height, enum g2_gd_type gd_-type)4.8.1 Enumeration Type Doumentation4.8.1.1 enum g2_gd_typeg2 gd bitmap typesEnumerator:g2_gd_jpeg jpegg2_gd_png pngg2_gd_gif gif4.8.2 Funtion Doumentation4.8.2.1 int g2_open_gd (onst har ∗ �lename, int width, int height, enumg2_gd_type gd_type)Create a GD (bitmap image) devie.Parameters:�lename output �le namewidth widthheight heightgd_type �le type, see g2_gd_type(p. 31)Returns:physial devie id
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32 g2 Module Doumentation4.9 PostSriptEnumerations� enum g2_PS_paper {g2_A0, g2_A1, g2_A2, g2_A3,g2_A4, g2_A5, g2_A6, g2_A7,g2_A8, g2_A9, g2_B0, g2_B1,g2_B2, g2_B3, g2_B4, g2_B5,g2_B6, g2_B7, g2_B8, g2_B9,g2_B10, g2_Comm_10_Envelope, g2_C5_Envelope, g2_DL_Envelope,g2_Folio, g2_Exeutive, g2_Letter, g2_Legal,g2_Ledger, g2_Tabloid }� enum g2_PS_orientation { g2_PS_land, g2_PS_port }Funtions� G2L int g2_open_PS (onst har ∗�le_name, enum g2_PS_paper paper, enum g2_-PS_orientation orientation)� G2L int g2_open_EPSF (onst har ∗�le_name)� G2L int g2_open_EPSF_CLIP (onst har ∗�le_name, long width, long height)4.9.1 Enumeration Type Doumentation4.9.1.1 enum g2_PS_orientationg2 paper orientation.Enumerator:g2_PS_land landsapeg2_PS_port portrait4.9.1.2 enum g2_PS_paperg2 paper type.Enumerator:g2_A0 A0 2384 x 3370g2_A1 A1 1684 x 2384g2_A2 A2 1191 x 1684g2_A3 A3 842 x 1191g2_A4 A4 595 x 842g2_A5 A5 420 x 595g2_A6 A6 297 x 420g2_A7 A7 210 x 297 Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.9 PostSript 33g2_A8 A8 148 x 210g2_A9 A9 105 x 148g2_B0 B0 2920 x 4127g2_B1 B1 2064 x 2920g2_B2 B2 1460 x 2064g2_B3 B3 1032 x 1460g2_B4 B4 729 x 1032g2_B5 B5 516 x 729g2_B6 B6 363 x 516g2_B7 B7 258 x 363g2_B8 B8 181 x 258g2_B9 B9 127 x 181g2_B10 B10 91 x 127g2_Comm_10_Envelope Comm #10 Envelope 297 x 684g2_C5_Envelope C5 Envelope 461 x 648g2_DL_Envelope DL Envelope 312 x 624g2_Folio Folio 595 x 935g2_Exeutive Exeutive 522 x 756g2_Letter Letter 612 x 792g2_Legal Legal 612 x 1008g2_Ledger Ledger 1224 x 792g2_Tabloid Tabloid 792 x 12244.9.2 Funtion Doumentation4.9.2.1 G2L int g2_open_EPSF (onst har ∗ �le_name)Create an enapsulated PS devie.Parameters:�le_name postsript �le nameReturns:physial devie id4.9.2.2 G2L int g2_open_EPSF_CLIP (onst har ∗ �le_name, long width, longheight)Create an enapsulated PS devie with lipping.Parameters:�le_name postsript �le namewidth lipping region widthheight lipping region heightReturns:physial devie idGenerated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



34 g2 Module Doumentation4.9.2.3 G2L int g2_open_PS (onst har ∗ �le_name, enum g2_PS_paper paper,enum g2_PS_orientation orientation)Create a PS devie.Parameters:�le_name postsript �le namepaper paper type, see g2_PS_paper(p. 32) and appendix Appendixorientation paper orientation, see g2_PS_orientation(p. 32)Returns:physial devie id
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4.10 MS Windows 354.10 MS WindowsEnumerations� enum g2_win32_type { g2_win32, g2_wmf32 }Funtions� int g2_open_win32 (int width, int height, onst har ∗title, int type)4.10.1 Enumeration Type Doumentation4.10.1.1 enum g2_win32_typeWindow typeEnumerator:g2_win32 regular windowg2_wmf32 windows meta �le4.10.2 Funtion Doumentation4.10.2.1 int g2_open_win32 (int width, int height, onst har ∗ title, int type)Create a Windows devie.Parameters:width window widthheight window heighttitle window titletype window type, see g2_win32_type(p. 35)Returns:physial devie id
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36 g2 Module Doumentation4.11 X11Funtions� int g2_open_X11 (int width, int height)� int g2_open_X11X (int width, int height, int x, int y, har ∗window_name, har ∗ion_-name, har ∗ion_data, int ion_width, int ion_height)4.11.1 Funtion Doumentation4.11.1.1 int g2_open_X11 (int width, int height)Open a simple X11 window (physial devie devie).Parameters:width window widthheight window heightReturns:physial devie id4.11.1.2 int g2_open_X11X (int width, int height, int x, int y, har ∗window_name, har ∗ ion_name, har ∗ ion_data, int ion_width, intion_height)Open a X11 window (physial devie devie). If ion_width or ion_height is smaller than 0, theion_data is interpreted as a �le name.Parameters:width window widthheight window heightx x position on sreeny y position on sreenwindow_name hint for window managerion_name hint for window managerion_data ion bitmap (ion_width ∗ ion_height bits) or �le name ontaining bitmap (ifion_width <= 0 or ion_height <= 0)ion_width ion widthion_height ion heightReturns:physial devie id
Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen



4.12 g2 User Interfae 374.12 g2 User InterfaeModules� olor manipulations� output ontrol� devies ontrol� graphial output� virtual devie related funtions� g2 Physial devies
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38 g2 Module Doumentation4.13 g2 Physial deviesModules� FIG� GD� PostSript� MS Windows� X114.13.1 Detailed Desriptiong2 physial devies are drivers for di�erent output formats.
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Chapter 5g2 Page Doumentation
5.1 PS paper sizes5.1.1 PS paper sizesg2 Name Name Size(Pt)--------------------------------------------------------g2_A0 A0 2384 x 3370g2_A1 A1 1684 x 2384g2_A2 A2 1191 x 1684g2_A3 A3 842 x 1191g2_A4 A4 595 x 842g2_A5 A5 420 x 595g2_A6 A6 297 x 420g2_A7 A7 210 x 297g2_A8 A8 148 x 210g2_A9 A9 105 x 148g2_B0 B0 2920 x 4127g2_B1 B1 2064 x 2920g2_B2 B2 1460 x 2064g2_B3 B3 1032 x 1460g2_B4 B4 729 x 1032g2_B5 B5 516 x 729g2_B6 B6 363 x 516g2_B7 B7 258 x 363g2_B8 B8 181 x 258g2_B9 B9 127 x 181g2_B10 B10 91 x 127g2_Comm_10_Envelope Comm #10 Envelope 297 x 684g2_C5_Envelope C5 Envelope 461 x 648g2_DL_Envelope DL Envelope 312 x 624g2_Folio Folio 595 x 935g2_Exeutive Exeutive 522 x 756g2_Letter Letter 612 x 792g2_Legal Legal 612 x 1008g2_Ledger Ledger 1224 x 792g2_Tabloid Tabloid 792 x 1224
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INDEX 41g2_losedevie, 21g2_Comm_10_EnvelopePS, 33g2_detahvd, 30g2_DL_EnvelopePS, 33g2_ellipsegraphi, 24g2_ExeutivePS, 33g2_�lled_argraphi, 24g2_�lled_b_splinesplines, 14g2_�lled_irlegraphi, 24g2_�lled_ellipsegraphi, 24g2_�lled_para_3splines, 14g2_�lled_para_5splines, 14g2_�lled_polygongraphi, 25g2_�lled_rasplnsplines, 15g2_�lled_retanglegraphi, 25g2_�lled_splinesplines, 15g2_�lled_trianglegraphi, 25g2_�ushontrol, 19g2_FolioPS, 33g2_gd_gifGD, 31g2_gd_jpegGD, 31g2_gd_pngGD, 31g2_gd_typeGD, 31g2_get_pd_handlesontrol, 19g2_imagegraphi, 25g2_inkolor, 17g2_lddevie, 21

g2_LedgerPS, 33g2_LegalPS, 33g2_LetterPS, 33g2_linegraphi, 26g2_line_rgraphi, 26g2_line_tographi, 26g2_movegraphi, 26g2_move_rgraphi, 27g2_open_EPSFPS, 33g2_open_EPSF_CLIPPS, 33g2_open_FIGFIG, 13g2_open_gdGD, 31g2_open_PSPS, 33g2_open_vdvd, 30g2_open_win32win32, 35g2_open_X11X11, 36g2_open_X11XX11, 36g2_para_3splines, 15g2_para_5splines, 15g2_penolor, 18g2_plotgraphi, 27g2_plot_QPgraphi, 27g2_plot_rgraphi, 27g2_poly_linegraphi, 27g2_polygongraphi, 28g2_PS_landPS, 32g2_PS_orientationPS, 32Generated on Tue Ot 17 21:27:48 2006 for g2 by Doxygen



42 INDEXg2_PS_paperPS, 32g2_PS_portPS, 32g2_query_pointerontrol, 19g2_rasplnsplines, 16g2_retanglegraphi, 28g2_reset_paletteolor, 18g2_saveontrol, 20g2_set_auto_�ushdevie, 21g2_set_bakgroundolor, 18g2_set_oordinate_systemdevie, 21g2_set_dashontrol, 20g2_set_font_sizeontrol, 20g2_set_lddevie, 21g2_set_line_widthontrol, 20g2_set_QPontrol, 20g2_splinesplines, 16g2_stringgraphi, 28g2_TabloidPS, 33g2_trianglegraphi, 28g2_win32win32, 35g2_win32_typewin32, 35g2_wmf32win32, 35GD, 31g2_gd_gif, 31g2_gd_jpeg, 31g2_gd_png, 31g2_gd_type, 31g2_open_gd, 31graphig2_ar, 23g2_irle, 23g2_ellipse, 24

g2_�lled_ar, 24g2_�lled_irle, 24g2_�lled_ellipse, 24g2_�lled_polygon, 25g2_�lled_retangle, 25g2_�lled_triangle, 25g2_image, 25g2_line, 26g2_line_r, 26g2_line_to, 26g2_move, 26g2_move_r, 27g2_plot, 27g2_plot_QP, 27g2_plot_r, 27g2_poly_line, 27g2_polygon, 28g2_retangle, 28g2_string, 28g2_triangle, 28graphial output, 23MS Windows, 35output ontrol, 19PostSript, 32PS g2_A0, 32g2_A1, 32g2_A2, 32g2_A3, 32g2_A4, 32g2_A5, 32g2_A6, 32g2_A7, 32g2_A8, 32g2_A9, 33g2_B0, 33g2_B1, 33g2_B10, 33g2_B2, 33g2_B3, 33g2_B4, 33g2_B5, 33g2_B6, 33g2_B7, 33g2_B8, 33g2_B9, 33g2_C5_Envelope, 33g2_Comm_10_Envelope, 33g2_DL_Envelope, 33g2_Exeutive, 33g2_Folio, 33Generated on Tue Ot 17 21:27:47 2006 for g2 by Doxygen
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