
General Device Interface (GDI)

Version 1.3.3

Author: Josef Hübl

Created: 20.06.2005

Changed: 01.06.2006

by: Josef Hübl (Triple-S GmbH)





Introduction Page 4

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

Content
Page

1 INTRODUCTION ............................................................................10

2 THE DRIVER ..................................................................................12
2.1 GENERAL CONCEPTS .................................................................................................12

2.2 DATA TYPES ..............................................................................................................14

2.2.1 Data Records...............................................................................................23

2.3 CONFIGURATION FILE .................................................................................................24

2.3.1 Device Characteristics................................................................................26

2.3.1.1 Device Internal Name.............................................................................................. 26

2.3.1.2 Workstation Classification ....................................................................................... 27

2.3.1.3 Device Coordinate Unit ........................................................................................... 28

2.3.1.4 Device Resolutions ................................................................................................. 29

2.3.1.5 DC Maximum Values .............................................................................................. 30

2.3.1.6 Device Colour.......................................................................................................... 31

2.3.1.7 Background Drawing Capabilty............................................................................... 32

2.3.1.8 Maximum Number of Colours ................................................................................. 33

2.3.1.9 Dynamic Modification of Colour Representation..................................................... 34

2.3.1.10 Maximal Colour Intensity Value .......................................................................... 35

2.3.1.11 Number of Predefined Colour Tables ................................................................. 36

2.3.1.12 Default Colour Tables ......................................................................................... 37

2.3.2 Device Output Characteristics ...................................................................38

2.3.2.1 The Device is Able to Handle Polyline .................................................................... 39

2.3.2.2 The Device is able to handle Multiline .................................................................... 40

2.3.2.3 The Device is Able to Handle Polymarker .............................................................. 41

2.3.2.4 The Device is Able to Handle Fill Area Set ............................................................. 42

2.3.2.5 The Device is Able to Handle Direct Pixel Output .................................................. 43

2.3.2.6 The Device is Able to Handle Drawing Modes ....................................................... 44

2.3.2.7 The Device is Able to Handle Bitmaps.................................................................... 45

2.3.2.8 Number of Available Line Types ............................................................................. 46

2.3.2.9 List of Available Line Types .................................................................................... 47

2.3.2.10 Number of Available Line Widths ....................................................................... 48

2.3.2.11 Nominal Line Width............................................................................................. 49



Introduction Page 5

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.3.2.12 Minimal and Maximal Line Widths ...................................................................... 50

2.3.2.13 Length of Dash ................................................................................................... 51

2.3.2.14 Number of Available Marker Types .................................................................... 52

2.3.2.15 List of Available Marker Types............................................................................ 53

2.3.2.16 Number of Available Marker Sizes ..................................................................... 54

2.3.2.17 Nominal Marker Size .......................................................................................... 55

2.3.2.18 Number of Available Character Sets .................................................................. 56

2.3.2.19 List of Available Character Sets ......................................................................... 57

2.3.2.20 Number of Available Character Fonts ................................................................ 58

2.3.2.21 List of Available Character Fonts........................................................................ 59

2.3.2.22 Number of Available Character Orientations ...................................................... 60

2.3.2.23 Capacity of Mirrored Character Drawing ............................................................ 61

2.3.2.24 Number of Available Character Heights ............................................................. 62

2.3.2.25 Minimal and Maximal Character Heights............................................................ 63

2.3.2.26 Number of Available Character Expansion Factors ........................................... 64

2.3.2.27 Minimal and Maximal Expansion Factors ........................................................... 65

2.3.2.28 List of Available Character Tops, Caps, Bottoms, Widths.................................. 66

2.3.2.29 Inquiry Text Size Capability ................................................................................ 67

2.3.2.30 Number of Available Fill Interior Styles............................................................... 68

2.3.2.31 List of Available Fill Interior Styles ...................................................................... 69

2.3.2.32 Number of Available Fill Hatch Styles ................................................................ 70

2.3.2.33 List of Available Fill Hatch Style Indices ............................................................. 71

2.3.2.34 Define Distances For Fill Simulation................................................................... 72

2.3.2.35 Number of Available Generalized Drawing Primitives ........................................ 73

2.3.2.36 List of Available Generalized Drawing Primitives Codes.................................... 74

2.3.2.37 List of Attributes Used for Generalized Drawing Primitives................................ 75

2.3.2.38 Number of Available Escapes............................................................................. 76

2.3.2.39 List of Available Escapes.................................................................................... 77

2.3.2.40 Number of Available HLHSR Modes .................................................................. 78

2.3.2.41 List of Available HLHSR Modes ......................................................................... 79

2.3.2.42 Number of Available HLHSR Indices.................................................................. 80

2.3.2.43 List of Available HLHSR Indices......................................................................... 81

2.3.2.44 Z-Buffer Depth .................................................................................................... 82

2.3.2.45 Pixel Memory Readback Capacity...................................................................... 83

2.3.2.46 Maximum Number of Displayable Bitmap .......................................................... 84

2.3.2.47 Maximum Number of Creatable Bitmap ............................................................. 85



Introduction Page 6

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.3.3 Input Capabilities ........................................................................................86

2.3.3.1 Number of Available Input Devices......................................................................... 87

2.3.3.2 Choice Description Data ......................................................................................... 88

2.3.3.3 Available Choice Modes.......................................................................................... 89

2.3.3.4 Choice Maximum Values ........................................................................................ 90

2.3.3.5 Locator Description Data......................................................................................... 91

2.3.3.6 Available Locator Modes......................................................................................... 92

2.3.3.7 Pick Description Data.............................................................................................. 93

2.3.3.8 Available Pick Modes .............................................................................................. 94

2.3.3.9 String Description Data ........................................................................................... 95

2.3.3.10 Available String Modes ....................................................................................... 96

2.3.3.11 Stroke Description Data...................................................................................... 97

2.3.3.12 Available Stroke Modes ...................................................................................... 98

2.3.3.13 Valuator Description Data................................................................................... 99

2.3.3.14 Available Valuator Modes ................................................................................. 100

2.3.4 Segmentation Capabilities........................................................................101

2.3.4.1 Segmentation Capability ....................................................................................... 102

2.3.4.2 Segment Visibility.................................................................................................. 103

2.3.4.3 Segment Highlighting ............................................................................................ 104

2.3.4.4 Segment Priority.................................................................................................... 105

2.4 DRIVER FUNCTIONS ..................................................................................................106

2.4.1 Control Functions .....................................................................................109

2.4.1.1 Init Driver ............................................................................................................... 109

2.4.1.2 Terminate Driver ................................................................................................... 111

2.4.1.3 Clear Device.......................................................................................................... 112

2.4.1.4 Update Device....................................................................................................... 113

2.4.1.5 End Page .............................................................................................................. 114

2.4.1.6 Reset Device......................................................................................................... 115

2.4.1.7 Set Deferral State.................................................................................................. 116

2.4.1.8 Message................................................................................................................ 117

2.4.1.9 Escape .................................................................................................................. 118

2.4.1.10 Set Delete Mode ............................................................................................... 119

2.4.1.11 Set Drawing Mode ............................................................................................ 120

2.4.1.12 Set Auxilliary Colour ......................................................................................... 121

2.4.1.13 Set Transparency ............................................................................................. 122

2.4.1.14 Set Highlighting On........................................................................................... 123



Introduction Page 7

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.4.1.15 Set Highlighting Off........................................................................................... 124

2.4.2 Output Functions ......................................................................................125

2.4.2.1 Move...................................................................................................................... 126

2.4.2.2 Line........................................................................................................................ 127

2.4.2.3 Polyline.................................................................................................................. 128

2.4.2.4 Multiline ................................................................................................................. 129

2.4.2.5 Marker ................................................................................................................... 130

2.4.2.6 Polymarker ............................................................................................................ 131

2.4.2.7 Text ....................................................................................................................... 132

2.4.2.8 Fill Area ................................................................................................................. 133

2.4.2.9 Generalize Drawing Primitive................................................................................ 134

2.4.3 Output Attributes.......................................................................................135

2.4.3.1 Set Line Type ........................................................................................................ 136

2.4.3.2 Set Line Width Scale Factor ................................................................................. 137

2.4.3.3 Set Line Colour ..................................................................................................... 138

2.4.3.4 Set Marker Type.................................................................................................... 139

2.4.3.5 Set Marker Size Scale Factor ............................................................................... 140

2.4.3.6 Set Marker Colour ................................................................................................. 141

2.4.3.7 Set Character Set and Font .................................................................................. 142

2.4.3.8 Set Character Height............................................................................................. 143

2.4.3.9 Set Character Expansion Factor........................................................................... 144

2.4.3.10 Set Character Vectors ...................................................................................... 145

2.4.3.11 Set Text Colour ................................................................................................. 146

2.4.3.12 Set Fill Area Interior Style ................................................................................. 147

2.4.3.13 Set Fill Area Style Index ................................................................................... 148

2.4.3.14 Set Fill Colour ................................................................................................... 149

2.4.3.15 Set Colour Representation ............................................................................... 150

2.4.3.16 Set HLHSR Mode ............................................................................................. 151

2.4.3.17 Set HLHSR Index ............................................................................................. 152

2.4.4 Input Functions .........................................................................................153

2.4.4.1 Inititialize Logical Input Device.............................................................................. 154

2.4.4.2 Release Logical Input Device ............................................................................... 155

2.4.4.3 Check Echo Data for Logical Input Device ........................................................... 156

2.4.4.4 Check Device Data for Logical Input Device......................................................... 157

2.4.4.5 Set Choice Echo State .......................................................................................... 158

2.4.4.6 Request Choice..................................................................................................... 159



Introduction Page 8

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.4.4.7 Sample Choice...................................................................................................... 160

2.4.4.8 Set Locator Echo State ......................................................................................... 161

2.4.4.9 Request Locator.................................................................................................... 162

2.4.4.10 Sample Locator................................................................................................. 163

2.4.4.11 Set Pick Echo State .......................................................................................... 164

2.4.4.12 Request Pick..................................................................................................... 165

2.4.4.13 Sample Pick ...................................................................................................... 166

2.4.4.14 Set String Echo State ....................................................................................... 167

2.4.4.15 Request String .................................................................................................. 168

2.4.4.16 Sample String ................................................................................................... 169

2.4.4.17 Set Stroke Echo State ...................................................................................... 170

2.4.4.18 Request Stroke ................................................................................................. 171

2.4.4.19 Sample Stroke .................................................................................................. 172

2.4.4.20 Set Valuator Echo State ................................................................................... 173

2.4.4.21 Request Valuator .............................................................................................. 174

2.4.4.22 Sample Valuator ............................................................................................... 175

2.4.5 Segmentation Functions...........................................................................176

2.4.5.1 Open Segment ...................................................................................................... 176

2.4.5.2 Close Segment...................................................................................................... 177

2.4.5.3 Reopen Segment .................................................................................................. 178

2.4.5.4 Rename Segment ................................................................................................. 179

2.4.5.5 Delete Segment .................................................................................................... 180

2.4.5.6 Delete All Segments.............................................................................................. 181

2.4.5.7 Set Segment Visibility ........................................................................................... 182

2.4.5.8 Set Segment Highlighting...................................................................................... 183

2.4.5.9 Set Segment Priority ............................................................................................. 184

2.4.5.10 Set Segment Detectability ................................................................................ 185

2.4.5.11 Set Segment Pick Priority ................................................................................. 186

2.4.5.12 Set Pick Identifier .............................................................................................. 187

2.4.6 Bitmap Functions......................................................................................188

2.4.6.1 Create Bitmap ....................................................................................................... 189

2.4.6.2 Delete Bitmap........................................................................................................ 190

2.4.6.3 Select Bitmap ........................................................................................................ 191

2.4.6.4 Display Bitmap ...................................................................................................... 192

2.4.6.5 Mapped Bitmap Foreground Colour...................................................................... 193

2.4.6.6 Fill Bitmap ............................................................................................................. 194



Introduction Page 9

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.4.6.7 Source Destination Bitblock Transfer.................................................................... 195

2.4.6.8 Tile Three-Operand Bitblock Transfer................................................................... 196

2.4.6.9 Pattern Source Bitblock Transfer .......................................................................... 197

2.4.6.10 Pixel Array......................................................................................................... 198

2.4.7 Inquiry Functions ......................................................................................199

2.4.7.1 Inquire Text Extent ................................................................................................ 199

2.4.7.2 Inquire Pixel .......................................................................................................... 200

2.4.7.3 Inquire Pixel Array................................................................................................. 201

2.4.8 Internal Update Facility.............................................................................202

2.4.8.1 Internal Update Setting ......................................................................................... 203

3 UPDATING THE GKS/CGI SYSTEM............................................205
3.1 BASIC UPDATE.........................................................................................................206

3.1.1 The "avws.h" File ......................................................................................206

3.1.2 The Makefiles.............................................................................................208

3.2 UPDATE IN UNIX ENVIRONMENTS..............................................................................209



Introduction Page 10

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

1 Introduction
This document contains the description how a new graphic device should be added
to the available devices of CGI. The method is fairly general so that a new driver
could be added to the CGI environment for usual graphic devices without too much
difficulties. The generated drivers may be used from CGI-2D, CGI-3D and of course,
from GKS.

The general outlines of what has to be done is as follows:

The CGI libraries contain object modules, which are to be linked to the application
program. All these modules are compiled out of C programs, which form the
different part of CGI.

In a UNIX or MS-DOS environment, the C modules are organised in the following
directory structure (as an example, we present a configuration which contains an
XWindow (X11) and an Kyocera driver):

Directories and their contents:

diinc: include files, valid for all C programs.
diinc3: include files, valid for three-dimensional modules only.
ditoo: common tools in use by several other main modules.
digra3: GKS-3D workstation-independent part modules.
dibas3: CGI-3D modules
dibas3/markers: generation files for CGI markers
dibas3/markers/gener: generating files for markers
dibas3/fonts: generation files forCG1 stroke sets
dibas3/fonts/gener: fonts, generating files for fonts
didev: generation files for CGl devices
didev/x11: XWindows version 11 driver
didev/kyoc: Kyocera driver
dibinf: C modules for FORTRAN 77 interface of GKS
digra2: GKS-2D workstation-independent part modules
dibas2: CGI-2D modules (integer CGI)

Clearly, the modules in directory digra3 are of interest in case of a full GKS-3D
only. In case of a pure CGI-3D process, these modules may be disregarded in the
future.

The directories diinc and diinc3 contain, among others, type definition files for
GKS/CGI specific structure and enumeration types, We will define all types which are
of interest for drivers in the present document as we11 (see 2.2). However a simple
inclusion of these include files is enough for the effective driver codes (see 2.4).

In reality, not all of the above 1isted modules are of interest as far as new drivers
are concerned. In fact, the following steps are to be done:

1. The basic driver modules and configuration files have to be written in a well
defined way (to be explained in details later, see 2.3 and 2.4) for the given new
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device. These files should be in a newly created sub-directory “newdriver” of
didev.

2. A include file called avws.h in diinc3 or dibas2 should be changed following
certain rules. In case of a UNIX environment, another file, called wslist in device
should be changed instead. (See 3) Additional help is available via a Bourne shell
script.

3. For CGI-3D, the following modules are to be re-compiled and updated in the
library (if the driver is newly to be installed):

dibinf/util.c (in case of a full GKS generation FORTRAN),

digra3/g3main.c (in case of a full GKS-3D generation)

dibas3/b3devif.c,

didev/newdevice/newdevice.c

4. For CGI-2D, the following modules are to be re-compiled and updated in the
library (if the driver is newly to be installed):

digra2/g2main.c (in case of a full GKS-2D generation)

dibas2/b2devif.c

didev/newdevice/newdevice.c

In the present document, the steps 1. and 2. are described. The details of step 3.
and 4. depend on the underlying operating system.

A general remark:

The concepts being used for the purpose of driver implementation rely of course
heavily on CGI concepts. In case of simple graphic devices (e.g., a standard plotter),
familiarity with these notions is not necessary to write an acceptable driver. In case
of more complex environments however (e.g., XWindows) a fairly good overview of
CGI may be necessary to understand the underlying requirements.
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2 The Driver
2.1 General Concepts
A brief overview of the structure of CGI architecture is necessary to make driver-
creation process understandable. The main problem to be clarified is how a given
device is accessed from within the general part, taking into account the fact that
more than one devices, eventually of the same type, may be opened independently
from within a GKS/CGI application program.

Each device type configured in the system is assigned a huge table (called device
table) in the form of a C structure. This table contains entries for the device
description list, the device state list and additionally an array consisting of function
pointers. These latter pointers address effective driver routines to send appropriate
commands to the graphic device at hand. However, such a table is used only as a
template. When a new device, of the specified type is enabled by the CGI user (a
workstation is opened by a GKS user), a new instance of this table is created (with
memory allocation) by an appropriate module in dibas3, called b3devif.c (or in
dibas2, called b2devif.c). All data concerning the given device are stored and/or
changed run-time exclusively within this newly allocated table. The driver functions
are accessed via indirect calls (through a table of function pointers) by passing
appropriate parameters. The driver functions themselves have to be written in a way
that no global variables should be used. If they need some "global-like" variables for
a proper work, these data should be stored within the same instance of the driver
table (in a way to be specified in details later. see 2.4).

With this mechanism at hand, it is possible to use physically the same functions for
(logically) different devices of the same type. Also, the use of allocated memory area
for the tables assures that the local data belonging to one device will not be
bothered by the data of another one.

The differences among device capabi1ities should also be taken into account. Some
devices are capable or handling different line types while others not; some are ab1e
to perform polygon filling and others not etc. In case the device cannot perform a
specific task, the general part of the CGI modules should perform some simulations.
However, these simulations shou1d be done only if they are strictly necessary.

To fulfil this requirement, the general modules make use of the device table which
also contains some data about the device capabilities. Based on these data the
general module makes run- time its own judgement to see whether a simulation is
necessary or not. As a result of this judgement, it calls (or does not call) a given
driver function (or functions), This also means that some driver functions should
effectively be present only if some device capability conditions are fulfilled. It is
useless to have, for example, a po1ygon-fiIling entry among the driver functions, if
the device is unable to perform this task.

Clearly, the table belonging to a given device type is rather comp1ex and plays a
major role. Such a table should be created for each new device. However due to its
complexity, it wou1d be a great burden on the implementor of a new device driver
to create this tab1e on its own. To faci1itate this task, only a so-cal1ed device
configuration file is to be created, a file consisting mainly of data describing the
device capabilities. Based on these data, the appropriate device table is created
compile-time making use of the C pre-processor. The details of this compile-time
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process is without interest for the implementor of the new driver. The exact content
and possible values of this configuration file is described in section 2.3.

The set of driver functions is exactly specified in section 2.4. Each function has a
specific name, specified input and eventually output parameters. Furthermore, some
of the functions are also assigned (in the description) a logical expression of data
appearing In the configuration file. This expression means that the given function
should be present in the file if and only If the expression is true. Otherwise its
presence is useless.

How to make the driver with its function useable for GKS/CGI system is described in
3.1.
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2.2 Data Types

The constant definitions for data types are as follows:

#define G_TRUE 1
#define G_FALSE 0

Acknowledgement Status:

typedef enum {
C_AC_ON = 0, /* acknowledgement on */
C_ACK_OFF = 1 /* acknowledgement off */

} Cackst;

Data Record Array:

typedef union
long llll;
float ffff; /* data record */

} Galign;

# define BIG( n ) ((n-1)/sizeof( Galign ) +1)

GDP Attributes:

typedef struct {
short numatr; /* number of attributes used */
Gattrs arr[5]; /* list of attributes */

} Gattr;

Attributes Used for GDPs:

typedef enum {
GPOLYLINE = 0, /* polyline attributs */
GPOLYMARKER = 1, /* polymarker attributs */
GTEXT = 2, /* text attributs */
GFILLAREA = 3, /* fill area attributs */
GEDGE = 4 /* edge attributs */

} Gattrs;

Bitmap Type:

typedef enum {
CMAPPED = 0, /* mapped bitmap */
CFULL_DEPTH =1 /* full-depth bitmap */

} Cbmtype;
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Choice Tab.le:

typedef struct {
Cackst chack; /* acknowledgement state */
short chact; /* acknowledgement type */
Cprmst chprs; /* prompt state */
short chprt; /* prompt type */
Gesw checs; /* echo state */
short chect; /* echo type */
Gpoint checa[2] /* echo area */
Gvolint chech; /* echo area in raster */
short chednmc; /* echo data length */
Galign chedatc[BIG(.MXN_IN_EDATA )]; /* echo data record */
short chddnmc; /* device data length */
Galign chddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst chvst; /* validity status */
short chchn; /* choice number */

} Gchtab,

Choice Status:

typedef enum {
GC_OK = 0, /* choice is ready */
GC_NOCHOICE = 1, /* no valid choice */
GC_NONE /* none is chosen */

} Gcstat;

Deferral Modes:

typedef enum {
GASAP = 0, /* as soon as possible */
GBNIG = 1, /* before next interaction globally*/
GBNIL = 2, /* before next interaction locally*/
GASTI = 3 /* at some time */

} Gdefmode;

Edge Attributes:

typedef struct {
Gedflag edg_flag; /* edge flag */
int edg_type; /* edge type */
float edg_width; /* edge width factor */
long edg_colour; /* egde colour index */

} Gedbundl;
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Edge Flag:

typedef enum {
GOFF = 0, /* edge off */
GON = 1 /* edge on */

} Gedflag;

Echo Switch:

typedef enum {
GECHO = 0; /* echo on */
GNONECHO = 1 /* echo off */

} Gesw;

Fill Individual Attributes:

typedef struct {
Gflinter cfa_inter; /* interior style */
int cfa_hindex; /* hatch index */
short cfa_pindex; /* pattern index */
long cfa_colour; /* fill area colour */

} Cfabundl;

Fill Interior Styles:

typedef enum {
GHOLLOW = 0, /* hollow interior style */
GSOLID = 1, /* solid interior style */
GPATTERN = 2, /* pattern interior style */
GHATCH = 3, /* hatch interior style */
GEMPTY = 4, /* empty interior style (no fill) */
GBITMAP = 5 /* bitmap interior style */

} Gflinter;

Input Device Type:

typedef enum {
C_LOCATOR = 0, /* locator device */
C_STROKE = 1, /* stroke device */
C_VALUATOR = 2, /* valuator device */
C_CHOICE = 3, /* choice device */
C_PICK = 4, /* pick device */
C_STRING = 5 /* string device */

} Cincl;
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L.ocatorTable:

typedef struct {
Cackst lcack; /* acknowledgement state */
short lcact; /* acknowledgement type */
Cprmst lcprs; /* prompt state */
short lcprt; /* prompt type */
Gesw lcecs; /* echo state */
short lcect; /* echo type */
Gpoint lceca[2]; /* echo area */
Gvolint lcech; /* echo area in raster */
short lcednmc; /* echo data length */
Galign lcedatG[BIG( MXN_IN_EDATA )]; /* echo data record */
short lcddnmc; /* device data length */
Galign lcddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst lcvst; /* validity status */
Gpoint lcpos; /* position in VDC */
Gpointi lcrpos; /* position in raster coordinates */
Gpoint lcwind[2]; /* echo window */
Gpoint lcview[2]; /* echo viewport */
Gpoint lcext[2]; /* echo extent */

} Glctab;

Polyline Attributes:

typedef struct {
int pol_type; /* line type */
float pol_wigth; /* line width factor */
long pol_colour; /* line colour index */

} Glnbundl;

Patymarker Attributes:

typedef struct {
int pom_type; /* marker type */
float pom_size; /* marker size scale factor */
long pom_colour, /* marker colour index */

} Gmkbundl;

Pattern Table:

typedef struct {
short dx,dy; /* pattern array dimensions */
long array[MXNPAC]; /* colour index array */

} Gpabundl;
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Pick Status:

typedef struct {
short cpk_sgm; /* pick segment */
short cpk_pid; /* pick identifier */

} Cpick;

Prompt Status:

typedef enum {
C_PROMPT_ON = 0, /* prompt on */
C_PROMPT_OFF = 1 /* prompt off */

} Cprmst;

Pick Table:

typedef struct {
Cackst pkack; /* acknowledgement state */
short pkact; /* acknowledgement type */
Cprmst pkprs; /* prompt state */
short pkprt; /* prompt type */
Gesw pkecs; /* echo state */
short pkect; /* echo type */
Gpoint pkeca[2]; /* echo area */
Gvolint pkech; /* echo area in raster */
short pkednmc; /* echo data length */
Galign pkedatG[BIG( MXN_IN_EDATA )]; /* echo data record */
short pkddnmc; /* device data length */
Galign pkddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst pkvst; /* validity status */
short pksgnm; /* number of the segment structures */
Cpick pkpick[MXN_IN_PICK]; /* list of the segment */

/* structures */
Gpoint pkape[2]; /* pick aperture */
Gpointi pkrape[2]; /* pick aperture in raster */
short pkmax; /* maximal number of picked segments */

} Gpktab;

Point in Three Dimensions:

typedef struct {
float x; /* x coordinate */
float y; /* y coordinate */
float z; /* z coordinate */

} Gpoint;
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Point in Integer:

typedef struct {
long xi; /* x coordinate */
long yi; /* y coordinate */
long zi; /* z coordinate */

} Gpointi;

Request Status:

typedef enm {
C_TRIGGER_FIRED = 0, /* trigger fired */
C_BREAK = 1, /* break action occurred */

..C_TIMEOUT = 2, /* timeout occurred */
C_ERROR = 3 /* error in input */

} Creqst;

Stroke Table:

typedef struct {
Cackst skack; /* acknowledgement state */
short skact; /* acknowledgement type */
Cprmst skprs; /* prompt state */
short skprt; /* prompt type */
Gesw skecs; /* echo state */
short skect; /* echo type */
Gpoint skeca[2]; /* echo area */
Gvolint skech; /* echo area in raster */
short skednmc; /* echo data length */
Galign skedatG[BIG( MXN_IN_EDATA )]; /* echo data record */
short skddnmc; /* device data length */
Galign skddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst skvst; /* validity status */
short sknmpos; /* number of positions */
Gpoint skpos[MXN_IN_STROKE]; /* position in VDC */
Gpointi skrpos[MXN_IN_STROKE]; /* position in raster */

/* coordinates */
Gpoint skint; /* x, y, z intervals */
short sktime; /*. time interval */
Gpoint skwind[2]; /* echo window */
Gpoint skview[2]; /* echo viewport */
Gpoint skext[2]; /* echo extent */

} Gsktab;
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String Table:

typedef struct {
Cackst stack; /* acknowledgement state */
short stact; /* acknowledgement type */
Cprmst stprs; /* prompt state */
short stprt; /* prompt type */
Gesw stecs; /* echo state */
short stect; /* echo type */
Gpoint steca[2]; /* echo area */
Gvolint stech; /* echo area in raster */
short stednmc; /* echo data length */
Galign stedatG[BIG( MXN_IN_EDATA )]; /* echo data record */
short stddnmc; /* device data length */
Galign stddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst stvst; /* validity status */
short ststnm; /* length of the string */
char ststr[MXN_IN_STRING]; /* the string */
short stsmax; /* maximal lengt~!of string */
short stcpos; /* cursor position in string */

} Gsttab;

Transparency Flag:

typedef enum {
C_OPAQUE = 0, /* opaque */
C_TRANSPARENT = 1 /* transparent */

} Ctransp;

Text Attributes:

typedef struct{
short tx_font; /* text font */
Gtxprec tx_prec; /* text precision */
float tx_exp; /* character expansion factor */
float tx_sp; /* character spacing */
long tx_colour; /* text colour */

} Gtxbundl;

Text Precision

typedef enum {
GSTRING = 0, /* string precision */
GCHAR = 1, /* char precision */
GSTROKE = 2 /* stroke precision */

} Gtxprec;
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Validity Status:

typedef enum {
C_INVALID = 0, /* input invalid */
C_VALID = 1, /* input valid */

} Cvalst;

Valuator Table:

typedef struct {
Cackst vlack; /* acknowledgement state */
short vlact; /* acknowledgement type */
Cprmst vlprs; /* prompt state */
short vlprt; /* prompt type */
Gesw vlecs; /* echo state */
short vlect; /* echo type */
Gpoint vleca[2]; /* echo area */
Gvolint vlech; /* echo area in raster */
short vlednmc; /* echo data length */
Galign vledatG[BIG( MXN_IN_EDATA )]; /* echo data record */
short vlddnmc; /* device data length */
Galign vlddatc[BIG( MXN_IN_DDATA )]; /* device data record */
Cvalst vlvst; /* validity status */
float vlval; /* value */
float vlmin,vlmax; /* maximal and mininmal value */

} Gvltab;

Vo1ume in integer:

typedef struct {
int ximin,ximax; /* x dimensions */
int yimin,yimax; /* y dimensions */
int zimin,zimax; /* z dimensions */

} Gvolint;

Device Category:

typedef enum {
GOUTPUT = 0, /* output device */
GINPUT = 1, /* input device */
GOUTIN = 2, /* input/output device */
GWISS = 3, /* workstation-independent segment storage */
GMO = 4, /* metafile output */
GMI = 5 /* metafile input */

} Gwscat
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Device Link Status:

typedef enum.{
LOCAL = 0, /* CGI linked to application */
PROC = 1, /* CGI in own process */
CGI3 = 2 /* CGI in terminal */

} Wprtype;

Device Type:

typedef struct {
char wname[ MAXNAME ]; /* device name */
int numb; /* device identification number */
Gwscat cat; /* device category */
Wprtype cont; /* device link status */
int can_segm; /* local segment storage */
char *prname; /* process name */

} Wstype;

Segment Visibility:

typedef enum {
GVISIBLE = 0, /* segment is visible */
GINVISIBLE = 1 /* segment is invisible */

} Gsegvis;

Segment Highlighting:

typedef enum {
GNORMAL = 0, /* segment is normal */
GHIGHLIGHTED = 1 /* segment is highlighted */

} Gseghi;

Segment Detectability:

typedef enum {
GUNDETECTABLE = O, /* segment is undetectable */
GDETECTABLE = 1 /* segment is detectable */

} Gsegdt;
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2.2.1 Data Records

In the function and table definitions, data record are defined as an array of char’s;
however this array has an internal structure which may not be precisely defined in C
terms. A (syntactically incorrect) definition may be as follows.

Data Record internal structure:

typedef struct {
short snum; /* number of short type datas */
short fnum; /* number of float type datas */
short cnum; /* number of char type datas */
short sindex; /* index to first short type data record */

/* element, starting from the beginning of */
/* data record, counting displacement in */
/* bytes */

short findex; /* index to first float type data record */
/* element, starting from the beginning of */
/* data record, counting displacement in */
/* bytes */

short cindex; /* index to first char type data record */
/* element, starting from the beginning of */
/* data record, counting displacement in */
/* bytes */

short idata[]; /* array of short type datas
float fdata[]; /* array of float type datas
char cdata[]; /* array of char type datas
}

All data records (e.g., in input tables) are supposed to have this internal structure. A
data record is considered to be empty either by having a data record length zero or
by having zero values for snum, fnum and cnum, respectively.
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2.3 Configuration File
The configuration file is a list of C pre-processor define statements. These
statements may have specified values describing the device capabilities. In case of a
new device a configuration file has to be created. This file is then to be included in
the file containing the effective functions. The data of this file will be used by the C
pre-processor to create the appropriate device table.

All lines of the file are of the following form:

#define symbol value /* comment */

following the C pre-processor syntax. In what follows, all symbols will be listed with
the possible values and a short explanation. To make things more understandable,
an example will usually be present. These examples are the entries of the
configuration file belonging to a XWindows driver. (In fact, some of the entries are
not effectively following the real driver, but they stand here to give a better
explanation. If an example is missing, this means that the given symbol has no real
meaning in the XWindows environment, and may be therefore omitted).

When defining line types, escapes etc., some internal limits are to be respected.
These limits are usually as follows (the exact values may be found in the file
genconst of diinc):

Maximum number of device-dependent line types: 10

Maximum number of device-dependent marker types: 10

Maximum number of device-dependent hatch styles: 35

Maximum number of device-dependent fonts: 40

Maximum number of device-dependent character heights: 10

Maximum number of device-dependent escapes: 5

Maximum number of device-dependent GDPs: 5

Maximum number of choice devices: 6

Maximum number of locator devices: 2

Maximum number of pick devices: 1

Maximum number of string devices: 1

Maximum number of stroke devices: 1

Maximum number of valuator devices: 3

Maximum number of echo types for each logical input device: 9

Maximum number of prompt types for each logical input device: 5

Maximum number of acknowledgement types for each logical input device 5

Maximum number of characters in data record for input initialisation
(all characters summed up, including the trailing \0’s, in case of string): 600

Maximum number of points in stroke input: 64

Maximum number of characters in a string input: 80
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Maximum number of segment structures in a pick input report: 20

In most of the cases, the values appearing in the file describe constant values which
characterise the device. There are, however, cases (typically in case of window
oriented environments, like XWindows or Microsoft Windows) when some of these
values may not be decided in advance. A good example for this situation is the
maximal size of the viewing surface. In these cases, the appropriate values should
be definitely set when initialising the device (see 2.4.1.1). The values appearing in
the configuration file refer to for example, the possible maximal values.

In some cases, the possible values are described as names. These are, in reality,
possible values of enumeration constants, which are also automatically included at
due time.

The configuration file itself should appear in the corresponding driver directory, that
is in didev/newdriver (where newdriver stands for any name the implementor
may choose). The name of the configuration file is also fixed (to facilitate automatic
compilation processes under for example, UNIX), namely, it should be newdriver.d.
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2.3.1 Device Characteristics

2.3.1.1 Device Internal Name

Symbol:

desc_struct

Possible Values:

not specified

Effect:

The possible value of this symbol is any valid string. This symbol will serve as an
internal identifier for the given device, and will be used in a later time (see 2.4.8).

Example:

#define desc_struct wst_X11



The Driver Page 27

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.3.1.2 Workstation Classification

Symbol:

classi

Possible Values:

GVECTOR, GRASTER, GOTHER

Effect:

This value has only an informative meaning for subsequent inquiry functions.

Example:

#define classi GRASTER
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2.3.1.3 Device Coordinate Unit

Symbol:

dev_unit

Possible Values:

GDC_METRES, GDC_OTHER

Effect:

This value gives the unit to measure device co ordinates by default. Its also used in
subsequent inquiry functions.

Example:

#define dev_unit GDC_OTHER
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2.3.1.4 Device Resolutions

Symbols:

DC_X_I
DC_Y_I
DC_Z_I

Possible Values:

Non-negative (long) integers

Effect:

These values give the maximum resolution values in rasters for the x, y and z sizes,
respectively. CGI being a three-dimensional package, the z direction should also be
given, although this value will usually be zero. The coordinate system determined by
these values will be used by all coder functions; in other words functions like
line(), move() etc. will receive coordinate data in positive values within these
ranges (see 2.4.2, 2.4.2.1, 2.4.2.2).

Example:

#define DC_X_I 1279L
#define DC_Y_I 1024L
#define DC_Z_I 0L
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2.3.1.5 DC Maximum Values

Symbols:

DC_X_F
DC_Y_F
DC_Z_F

Possible Values:

non-negative (long) integers

Effect:

These values give the maximum DC values in x, y and z directions respectively. CGI
being a three-dimensional package, the z direction should also be given, although
this value will be usually zero. The measure should be given in the units specified as
device coordinate units. The user will use these values for example, in CGI calls like
the Set Device Viewport function. If the physical distance between two adjacent
pixels in x direction is not the same as in y direction (this is the case for a number
of raster devices), these values should give the exact display sizes (for example, in
meters) to make a vertical correction automatically. In other words, if the aspect
ratios of the display resolution values and the DC maximal values respectively are
not equal, the system will make a correction to draw into the DC system in a infrom
manner.

Usage Notes:

These constants are re-used by internal C pre-processor statements in CGI. For this
reason it is required, that a new line character should follow the appropriate number
right after the last valid numeric character; no space of comment should be present
in the very same line.

Example:

#define DC_X_F 1279
#define DC_Y_F 1024
#define DC_Z_F 0
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2.3.1.6 Device Colour

Symbol:

colour_ws

Possible Values:

G_FALSE, G_TRUE

Effect:

This value states whether the device has colour capabilities or not.

Example:

#define colour_ws G_TRUE
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2.3.1.7 Background Drawing Capabilty

Symbol;

dr_back_col

Possible Values:

G_FALSE, G_TRUE

Effect:

This states whether the device is able to draw in background colour or not. If yes,
this capability of the device may be used to delete graphic primitives from the
screen (for example, at segment deletion).

Example

#define dr_back_col G_TRUE
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2.3.1.8 Maximum Number of Colours

Symbol:

num_tb_co

Possible Values:

positive (long) integer

Effect:

The maximal number of colours is given. This number includes the background
colour as well, that is in case of a monochrome device, the value should be 2.
Available colour indices will be therefore 0 – num_tb_co-1.

Example:

#define num_tb_co 256
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2.3.1.9 Dynamic Modification of Colour Representation

Symbo1:

col_dyn

Possible Values:

G_TRUE, G_FALSE

Effect:

The presence of really dynamic colour tables in the CGI sense is questioned (in
practice, this means the availability of a look-up table on the hardware). If this
symbol is set to G_FALSE, the co1our representation will not be allowed for the CGI
application. However, if the device is monochrome but it may be turned in inverse-
mode "run-time", this value should also be G_TRUE, and the inverse on/off should
be realised by the Set Colour Representation function of the driver (see 2.4.3.15).

Example:

#define col_dyn G_TRUE
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2.3.1.10 Maximal Colour Intensity Value

SymboJ:

max_col_int

Possib1e Values:

positive (short) integer

Effect:

This value has an importance if and only if the symbol colour_ws is set to G_TRUE
(that is the device Is not monochrome, see 2.3.1.6). It gives the maximal value of
colour intensity which may be used. The appropriate Co1our Representation
function will always get an intensity value lying in this range (see 2.4.3.15).

If colour_ws is set G_FALSE, this symbol may be omitted from the configuration file.

Example:

#define max_col_int 32767
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2.3.1.11 Number of Predefined Colour Tables

Symbol:

num_co_pr_bnd

Possible Values:

positive (long) integer

Effect:

This value gives the number of colour tables which are represented by default (i.e.,
defau1t hardware look-up table content, If it exists). It has an importance if and
only if the symbol.

colour_ws is set to G_TRUE (that is the device is not monochrome, see 2.3.1.6).

Example:

#define num_co_pr_bnd 2
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2.3.1.12 Default Colour Tables

Symbol :

co_pr_bnd

Possible Values:

Array of structures, containing three positiv integers each (in
C initial value syntax).

Effect:

This value gives the co1our tables, which are represented by default (i.e., default
hardware look-up table content, if it exists). It has an importance if and only if the
symbol colour_ws is set to G_TRUE (that is the device is not monochrome,see
2.3.1.6). The values within the array should be in the range defined by max_col_int
(see 2.3.1.10).

Example:

#define co_pr_bnd {{0,0,0}, {32767, 32767}}



The Driver Page 38

General Device Interface (GDI)
© Triple-S GmbH, www.sss.e Author: Josef Hübl

2.3.2 Device Output Characteristics

The following constants describe the output characteristics of the device. We have to
stress the fact that these are the characteristics offered by the driver routines and
not necessarily directly by the device. In other words, the device may not be able to
perform some tasks properly, but it maybe very easy to upgrade the device by a
(small) piece of software. In this case, this software unit should belong to the driver
module, and a corresponding value in the configuration file should reflect the
possibilities offered by this software module. For examp1e: for a given device there
may be only two line types defined by default, but it may also be relatively easy to
create additional ones with drawing patterns. By choosing the appropriate patterns
all line types as required by the CGI document (and even more) may be realised.
Consequently, in the configuration file the number of available line types may be
significantly higher than 2.

If the device (and/or the driver software) is able to implement for example, different
line types, hatch stiles, etc., care should be taken with the numbering of these
features. In fact, the general CGI module works in the following way. It has a list of
attributes, which may be simulated for all kinds of environments. These attributes
are described, for example, in the CGI Program Interface document or the GKS
Program Interface document. For the sake of simp1icity, let's call this list the
general list. On the other hand the device has its own private list, that is the list of
those attributes which may be performed on the device driver level. If a given
attribute (for example, line type) may be performed by the device, (in other word it
appears in the corresponding private list), the device driver function wi11 be
activated. If not, the required attribute will be searched in the general list. 1f it
appears there, simulation will be done, if not, an error message will be issued. In
other words, the private list has a higher priority over the general one. This also
means that if an attribute number appears in the private list, which is also present in
the general one, this later will be suppressed. Consequently, it is a good practice to
choose such common numbers if and only if the attribute may be done on the
device level following the specification of the general list. If this is not possible, a
number outside the general range should be chosen.
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2.3.2.1 The Device is Able to Handle Polyline

Symbol:

can_pl

Possible Values:

G_TRUE. G_FALSE

Effect:

The value G_TRUE means that the device is capable of drawing polyline in the
GKS/CGI sense. If this is so, a GKS/CGI polyline will result in a device-polyline,
otherwise a polyline is broken into a set of moves and lines (which is usually a bit
slower).

Example :

#define can_pl G_TRUE
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2.3.2.2 The Device is able to handle Multiline

Symbol:

can_mu

Possible Values:

G_TRUE, G_FALSE

Effect:

The value G_TRUE means that the device is capable of drawing a multiline (or
disjoint polyline in the CGI terminology). This means that a buffer of points may be
given in a way that a line is drawn from the first point to the second, then from the
third to the fourth, etc. This possibility may also be used by the rest of CGI in case
of simulated area-filling to make this latter eventually faster. It also means that if
the value is G_TRUE, a CGI disjoint polyline will result in a device multiline, otherwise
it is broken into a set of moves and lines (which is usually a bit slower).

Example:

#define can_mu G_TRUE


