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INTRODUCTION

The Programmer’s Reference contains descriptions of Zinc Interface Library classes, the
calling conventions used to invoke the class member functions, short code samples using
the class member functions, and information about other related classes or example
programs. The Programmer’s Reference contains the following sections:

Class object information—This section (Introduction) contains documentation format
for a sample class member function, the class hierarchy, and include file (.hpp)
information associated with class objects and structures available within Zinc
Interface Library.

Class object references—This section (Chapters 1 through 66) contains short
descriptions about the class objects (or structures), the available member variables and
functions, and the calling conventions used with the class object. All public and
protected members have been documented. Private members are not documented and
are subject to change.

Miscellaneous information—This section (Appendices A through F) contains support

definitions, system event definitions, logical event definitions, class identifications,
storage information, and raw DOS scan code information.
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UI_SAMPLE_CLASS::SampleFunction

Syntax

returnType returnValue = SampleFunction(typel parameterl, type2 *parameter2);

Portability

This function is available on the following environments:
B DOS [IMS Windows

NOTE: A blackened box indicates a supported environment.

Remarks

A brief description of what SampleFunction( ) does.

e returnValue,, gives a complete description of the return value. The subscript “out”
indicates that the variable (the return value in this case) does not require an initial
value and that it receives a value from the function.

e parameterl,, gives a complete description of function parameter 1. The subscript
“in” indicates that the variable requires an initial value and that it is not changed by
the function.

*  parameter2,,,, gives a complete description of function parameter 2. The subscript
“in/out” indicates that the variable requires an initial value, but that it may also
receive a different value from the function.

Example

This section provides a coding example of how SampleFunction( ) was used in the
development of other library routines or development utilities. The function itself often
appears in bold type within the example code.
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CLASSES AND STRUCTURES

General purpose

attrib

FlagSet
FlagsSet

Max

Min

NULL

TRUE and FALSE
UCHAR

ULONG

USHORT

class UI_ELEMENT

class UI_BIGNUM

class UI_DATE

class UI_LIST

class UI_LIST_BLOCK
class UI_PATH

class UI_STORAGE

class UI_STORAGE_OBJECT
class UI_TIME

Screen display

struct UI_PALETTE
struct UI_PALETTE_MAP

class UI_DISPLAY

class UI_BGI_DISPLAY

class UI_FG_DISPLAY

class UI_MSC_DISPLAY

class UI_TEXT_DISPLAY
class UI_MSWINDOWS_DISPLAY
class UI_REGION_ELEMENT
class UI_REGION_LIST

Event management

struct UI_EVENT

struct UI_EVENT_MAP

struct UI_KEY

struct UI_POSITION

struct UI_REGION

struct UI_SCROLL_INFORMATION

class UI_DEVICE

class UI_EVENT_MANAGER
class UI_QUEUE_BLOCK
class UI_QUEUE_ELEMENT
class UID_KEYBOARD
class UID_CURSOR

class UID_MOUSE
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Window management
struct UI_ITEM

class UI_WINDOW_MANAGER
class UI_WINDOW_OBJECT
class UIW_BIGNUM

class UIW_BORDER

class UIW_BUTTON

class UIW_COMBO_BOX

class UIW_DATE

class UIW_FORMATTED_STRING
class UIW_GROUP

class UIW_HZ_LIST

class UIW_ICON

class UIW_MAXIMIZE_BUTTON
class UIW_MINIMIZE_BUTTON
class UIW_POP_UP_ITEM
class UIW_POP_UP_MENU
class UIW_PROMPT

class UIW_PULL_DOWN_ITEM
class UIW_PULL_DOWN_MENU
class UIW_SCROLL_BAR
class UIW_STRING

class UIW_SYSTEM_BUTTON
class UIW_TEXT

class UIW_TIME

class UIW_TITLE

class UIW_TOOL_BAR

class UIW_VT_LIST

class UIW_WINDOW

Error system

class UI_ERROR_SYSTEM

Help system

class UI_HELP_SYSTEM
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INCLUDE FILE HIERARCHY

Ul_GEN.HPP

#ifndef UI_GEN_HPP
#define UI_GEN_HPP

// EXPORT

// UCHAR, USHORT, ULONG
// NULL

// TRUE, FALSE

// UIF_FLAGS

// UIS_STATUS

// class UI_ELEMENT

// class UI_LIST

// class UI_LIST_BLOCK

// class UI_INTERNATIONAL
// class UI_DATE

// class UI_BIGNUM

// class UI_TIME

// class UI_PATH_ELEMENT
// class UI_PATH

// class UI_STORAGE_OBJECT
// class UI_STORAGE

// ---- Other miscellaneous definitions ----

// FlagSet

// FlagsSet

// Max

// Min

// Abs
#endif

Ul_DSP.HPP

#ifndef UI_DSP_HPP
#define UI_DSP_HPP
#ifndef UI_GEN_HPP
#include <ui_gen.hpp>
#tendif

// SCREENID
// ID_DIRECT
// ID_SCREEN

// struct UI_POSITION

// struct UI_REGION

// class UI_REGION_ELEMENT
// class UI_REGION_LIST

// attrib
// struct UI_PALETTE
// color constants

// class UI_DISPLAY

// class UI_TEXT_DISPLAY
// class UI_BGI_DISPLAY
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// class UI_FG_DISPLAY
// class UI_MSC_DISPLAY
// class UI_MSWINDOWS_DISPLAY

#endif

UI_EVT.HPP

#ifndef UI_EVT_HPP
#define UI_EVT_HPP
#ifndef UI_DSP_HPP
#include <ui_dsp.hpp>
#endif

// EVENT_TYPE
// MSG
// RAW_CODE

// Keyboard RAW_CODE constants
// struct UI_KEY

// Mouse RAW_CODE constants
// struct UI_SCROLL_INFORMATION

// RAW_EVENT
// Raw DEVICE events (i.e. E_*)

// SYSTEM_EVENT
// System events (i.e. S_¥*)

// LOGICAL_EVENT
// Logical events (i.e. L_%*)

// USER_EVENT
// struct UI_EVENT

// enum ALT_STATE

// class UI_DEVICE

// class UID_CURSOR
// class UID_KEYBOARD
// class UID_MOUSE

// Q_FLAGS

// class UI_QUEUE_ELEMENT
// class UI_QUEUE_BLOCK
// class UI_EVENT_MANAGER

#endif

UI_WIN.HPP

#ifndef UI_WIN_HPP
#define UI_WIN_HPP
#ifndef UI_EVT_HPP
#include <ui_evt.hpp>
#endif

// OBJECTID

// OBJECTID values (i.e. ID_*)
// numberID values (i.e. NUMID_*)

6 Zinc Interface Library—Programmer’s Reference



// UI_HELP_CONTEXT
// NO_HELP_CONTEXT

// LOGICAL_PALETTE

// LOGICAL_PALETTE values (i.e. PM_*)
// struct UI_PALETTE_MAP

// struct UI_EVENT_MAP

// WOF_FLAGS values (i.e. WOF_*)
// WOAF_FLAGS values (i.e. WOAF_*)
// WOS_STATUS values (i.e. WOS_*)
// INFO_REQUEST values

// class UI_WINDOW_OBJECT
// struct UI_ITEM

// WNP_FLAGS values (i.e. WNF_*)
// class UIW_WINDOW
// class UI_WINDOW_MANAGER

// BDF_FLAGS values (i.e. BDF_*%*)
// class UIW_BORDER
// class UIW_PROMPT

// BTF_FLAGS values (i.e. BTF_*)
// BTS_STATUS values (i.e. BTS_*)
// class UIW_BUTTON

// class UIW_TITLE

// class UIW_MAXIMIZE_BUTTON

// class UIW_MINIMIZE_BUTTON

// class UIW_ICON

// MNF_FLAGS values (i.e. MNF_¥*)
// class UIW_POP_UP_MENU

// MNIF_FLAGS values (i.e. MNIF_*)
// class UIW_POP_UP_ITEM

// PDS_STATUS values (i.e. PDS_*)
// class UIW_PULL_DOWN_MENU
// class UIW_PULL_DOWN_ITEM

// SYS_STATUS values (i.e. SYS_*)
// class UIW_SYSTEM_BUTTON

// STF_FLAGS values (i.e. STF_*)
// class UIW_STRING

// class UIW_DATE

// class UIW_FORMATTED_STRING

// class UIW_BIGNUM

// class UIW_TIME

// TXF_FLAGS values (i.e. TXF_%*)
// class UIW_TEXT

// class UIW_GROUP

// class UIW_COMBO_BOX

// class UIW_HZ_LIST

// class UIW_VT_LIST

// class UIW_SCROLL_BAR

// class UIW_TOOL_BAR

// class UI_ERROR_SYSTEM

// class UI_HELP_SYSTEM
#endif
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CLASS HIERARCHY

class UI_DISPLAY

tclass UI_BGI_DISPLAY
—— tclass UI_FG_DISPLAY
tclass UI_TEXT_DISPLAY
—— tclass UI_MSC_DISPLAY
—— class UI_MSWINDOWS_DISPLAY
class UI_ELEMENT

class UI_DEVICE

class UID_CURSOR

class UID_KEYBOARD

class UID_MOUSE
class UI_PATH_ELEMENT
class UI_QUEUE_ELEMENT

—— class UI_REGION_ELEMENT

class UI_WINDOW_OBJECT

class UIW_BORDER
—— class UIW_BUTTON
——— class UIW_MAXIMIZE_BUTTON
——— class UIW_MINIMIZE_ BUTTON

—— class UIW_POP_UP_ITEM

class UIW_PULL_DOWN_ITEM

class UIW_SYSTEM BUTTON

class UIW_TITLE

——— class UIW_ICON

—— class UIW_PROMPT

—— class UIW_STRING

——— class UIW_BIGNUM

—— class UIW_DATE

——— class UIW_FORMATTED_STRING
—— class UIW_INTEGER

——— class UIW_REAL

——— class UIW_TIME
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L—— tclass UIW_WINDOW

—— class UI_WINDOW_MANAGER
——— class UIW_COMBO_BOX
—— class UIW_GROUP

—— class UIW_HZ_LIST

——— class UIW_POP_UP_MENU
——— class UIW_PULL_DOWN_MENU
——— class UIW_SCROLL_BAR
—— class UIW_TEXT

——— class UIW_TOOL_BAR

“—— class UIW_VT LIST
class UI_ERROR_SYSTEM
class UI_HELP_SYSTEM

class UI_INTERNATIONAL

class UI_BIGNUM

class UI_DATE
——— class UI_TIME
class UI_LIST
class UI_EVENT_MANAGER
class UI_LIST_BLOCK
class UI_QUEUE_BLOCK
- class UI_PATH
class UI_REGION_LIST
tclass UI_BGI_DISPLAY
tclass UI_FG_DISPLAY

tfclass UI_TEXT_DISPLAY

tclass UI_MSC_DISPLAY

tclass UIW_WINDOW
class UI_STORAGE

class UI_STORAGE_OBJECT
struct UI_EVENT

struct UI_EVENT_MAP

struct UI_ITEM

struct UI_KEY

Introduction




struct

struct

struct

struct

struct

UI_PALETTE
UI_PALETTE_MAP
UI_POSITION
UI_REGION

UI_SCROLL_INFORMATION

T - indicates multiple inheritance

10
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CHAPTER 1 - UI_BGI_DISPLAY

The UI_BGI_DISPLAY class implements a graphics display that uses the Borland BGI
graphics library package to display information to the screen.

The UI_BGI_DISPLAY class is declared in UI_DSP.HPP. Its public and protected
members are:

class EXPORT UI_BGI_DISPLAY : public UI_DISPLAY, public UI_REGION_LIST
{
public:
// Static members described in UI_BGI_DISPLAY reference chapter.
struct BGIFONT
{
int font;
int charSize;
int multX, divX;
int multy, divy;
int maxHeight, maxWidth;
}i
typedef char BGIPATTERN[8];

static UI_PATH *searchPath;
static BGIFONT fontTable[MAX_LOGICAL_FONTS] ;
static BGIPATTERN patternTable [MAX_LOGICAL_PATTERNS] ;

// Members described in UI_BGI_DISPLAY reference chapter.
UI_BGI_DISPLAY (int driver = 0, int mode = 0);
virtual ~UI_BGI_DISPLAY (void) ;
virtual void Bitmap (SCREENID screenID, int column, int line,
int bitmapWidth, int bitmapHeight, const UCHAR *bitmapArray,
const UI_PALETTE *palette = NULL,
const UI_REGION *clipRegion = NULL) ;
virtual void Ellipse (SCREENID screenID, int column, int line,
int startAngle, int endAngle, int xRadius, int yRadius,
const UI_PALETTE *palette, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;
virtual void Line(SCREENID screenID, int columnl, int linel,
int column2, int line2, const UI_PALETTE *palette, int width = 1,
int xor = FALSE, const UI_REGION *clipRegion = NULL);
virtual COLOR MapColor (const UI_PALETTE *palette, int isForeground);
virtual void Polygon (SCREENID screenID, int numPoints,
const int *polygonPoints, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;
virtual void Rectangle (SCREENID screenID, int left, int top, int right,
int bottom, const UI_PALETTE *palette, int width = 1,
int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;
virtual void RectangleXORDiff (const UI_REGION &oldRegion,
const UI_REGION &newRegion) ;
virtual void RegionDefine (SCREENID screenID, int left, int top,
int right, int bottom) ;
virtual void RegionMove (const UI_REGION &oldRegion, int newColumn,
int newLine, SCREENID oldScreenID = ID_SCREEN,
SCREENID newScreenID = ID_SCREEN) ;
virtual void Text (SCREENID screenID, int left, int top,
const char *text, const UI_PALETTE *palette, int length = -1,
int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT) ;
virtual int TextHeight (const char *string,
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SCREENID screenID = ID_SCREEN, LOGICAL_FONT font = FNT_DIALOG_FONT) ;

virtual int TextWidth (const char *string, SCREENID screenlID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) ;

virtual int VirtualGet (SCREENID screenID, int left, int top, int right,
int bottom) ;

virtual int VirtualPut (SCREENID screenlD) ;

protected:
// Members described in UI_BGI_DISPLAY reference chapter.
int maxColors;

void SetFont (LOGICAL_FONT logicalFont) ;
void SetPattern(const UI_PALETTE *palette, int xor);

e BGIFONT is a structure that contains the following font information:
font contains the value of the font. FNT_SMALL_FONT (font is 0), FNT_-
DIALOG_FONT (font is 1), and FNT_SYSTEM_FONT (font is 2) are pre-
defined by Zinc.

charSize can be used to magnify the size of a character. For more information
see settextstyle( ) in the Borland C++ Library Reference.

multX, divX, multY, and divY provide additional ways to scale the font. For more
information see setusercharsize( ) in the Borland C++ Library Reference.

maxHeight is the height of the tallest character.
maxWidth is the width of the widest character.

e BGIPATTERN is an array of 8 bytes that make up the 8x8 bitmap pattern. Each byte
(8 bits) corresponds to 8 pixels in the pattern. The patterns defined by Zinc are:
PTN_SOLID_FILL, PTN_INTERLEAVE_FILL, and PTN_BACKGROUND_FILL.
For more information see setfillpattern( ) in the Borland C++ Library Reference.

»  searchPath contains the path to be searched for the .BGI drivers or .CHR files.

e fontTable is an array of BGIFONT. The default array contains space for eight
BGIFONT entries. The following entries are pre-defined by Zinc:

FNT _SMALL_FONT—a font used to display an icon’s text string.

FNT_DIALOG_FONT—a font used when text is displayed on window objects
(e.g., UIW_BUTTON, UIW_STRING, UIW_TEXT, etc.)

FNT_SYSTEM_FONT—a sans-serif style font used to display a window’s title.
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NOTE: When these three fonts are used, no .CHR files are needed since they are
linked into Zinc Interface Library. However, if other “stroked” fonts are added to
this table, the proper .CHR files must either be in the current path or be linked into
the application.

* patternable is an array of BGIPATTERN. The default array contains space for 8
BGIPATTERN entries. The following entries are pre-defined by Zinc:

PTN_SOLID_FILL—Solid fill.
PTN_INTERLEAVE_FILL—Interleaving line fill.
PTN_BACKGROUND_FILL—Background fill style.

* maxColors tells the maximum number of colors supported by the display. For

example, an EGA display supports sixteen colors, whereas a VGA display may
support 256 colors.

UI_BGI_DISPLAY::Ul_BGI_DISPLAY

Syntax
#include <ui_dsp.hpp>

UI_BGI_DISPLAY (int driver = 0, int mode = 0);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This constructor returns a pointer to a new UI_BGI_DISPLAY object. When a new
UI_BGI_DISPLAY class is constructed, the system finds the associated BGI device driver
and sets the screen display to the background color and pattern specified by the inherited
variable backgroundPalette.
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driver,, and mode,, are arguments passed to the Borland initgraph( ) function. The
argument driver specifies the graphics driver to be used. (The value 0 indicates an
auto-detection.) The argument mode specifies the initial graphics mode (used only
if driver is not auto-detect). For more information on these arguments see
detectgraph( ) in the Borland C++ Library Reference manual.

Example

#include <ui_win.hpp>

main ()

{

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_BGI_DISPLAY;

UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager =
new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);

Ul_BGI_DISPLAY::"Ul_BGI_DISPLAY

Syntax

#include <ui_dsp.hpp>

virtual “"UI_BGI_DISPLAY (void);

Portability

This function is available on the following environments:

14

B DOS [ MS Windows
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Remarks

This virtual destructor destroys the class information

BGI_DISPLAY object and clears the screen display.

Example

#include <ui_win.hpp>

main ()

{

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_BGI_DISPLAY;

UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager =
new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);

Ul_BGI_DISPLAY::Bitmap

Syntax

#include <ui_dsp.hpp>

virtual void Bitmap(SCREENID screenlD, int column, int line, int bitmapWidth,

int bitmapHeight, const UCHAR *bitmapArray,

associated with the

UL-

const UI_PALETTE *palette = NULL, const UL_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Chapter 1 — Ul_BGI_DISPLAY
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Remarks

16

These virtual functions draw a bitmap image to the screen. The bitmap is defined by an
array of UCHAR (unsigned char) values where each array element represents a bitmap

pixel color.

e screenID;, is a screen object identification used to determine the parts of the bitmap
that can be updated to the screen. Only those screen locations that match screenlD

are updated.

e column,, and line,, are the starting position of the bitmap (in pixel coordinates).

e bitmapWidth,, and bitmapHeight,, are the bitmap’s pixel width and height.

e bitmapArray,, is the bitmap pattern to be displayed. The bitmap pattern is mapped
into an internal palette map (shown below). This ensures that the bitmap will be
represented in graphics color modes as well as in various gray scale modes.

e palette, is a pointer to a set of palette entries that overrides the default palette map.
The default palette map is shown below:

static UI_PALETTE _colorMapl[l6] =
{

{

'

‘, attrib(BLACK, BLACK), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, BLACK, BLACK, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK 1},

', attrib(BLUE, BLUE), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, BLUE, BLUE, BW_BLACK, BW_BLACK, GS_BLACK,

GS_BLACK 1},

', attrib(GREEN, GREEN), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, GREEN, GREEN, BW_BLACK, BW_BLACK, GS_BLACK,

GS_BLACK 1},

', attrib(CYAN, CYAN), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, CYAN, CYAN, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK 1},

', attrib(RED, RED), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, RED, RED, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK 1},

', attrib(MAGENTA, MAGENTA), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, MAGENTA, MAGENTA, BW_BLACK, BW_BLACK, GS_BLACK,

GS_BLACK 1},

', attrib(BROWN, BROWN), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, BROWN, BROWN, BW_BLACK, BW_BLACK, GS_BLACK,

GS_BLACK 1},

', attrib(LIGHTGRAY, LIGHTGRAY), attrib(MONO_BLACK, MONO_BLACK),
PTN_SOLID_FILL, LIGHTGRAY, LIGHTGRAY, BW_BLACK, BW_BLACK,

GS_BLACK, GS_BLACK 1},

', attrib(DARKGRAY, DARKGRAY), attrib(MONO_DIM, MONO_DIM),
PTN_SOLID_FILL, DARKGRAY, DARKGRAY, BW_BLACK, BW_BLACK,

GS_BLACK, GS_BLACK 1},

', attrib(LIGHTBLUE, LIGHTBLUE), attrib(MONO_NORMAL,

MONO_BLACK) , PTN_SOLID_FILL, LIGHTBLUE, LIGHTBLUE, BW_BLACK,
BW_BLACK, GS_BLACK, GS_BLACK },

", attrib(LIGHTGREEN, LIGHTGREEN), attrib(MONO_NORMAL,

MONO_BLACK) , PTN_SOLID_FILL, LIGHTGREEN, LIGHTGREEN,
BW_BLACK, BW_BLACK, GS_BLACK, GS_BLACK },
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{ * ', attrib(LIGHTCYAN, LIGHTCYAN), attrib(MONO_NORMAL,

MONO_BLACK) , PTN_SOLID_FILL, LIGHTCYAN, LIGHTCYAN, BW_BLACK,
BW_BLACK, GS_BLACK, GS_BLACK 1},
{ * ', attrib(LIGHTRED, LIGHTRED), attrib(MONO_NORMAL, MONO_BLACK),

PTN_SOLID_FILL, LIGHTRED, LIGHTRED, BW_BLACK, BW_BLACK,
GS_BLACK, GS_BLACK 1},

{ ' ', attrib(LIGHTMAGENTA, LIGHTMAGENTA), attrib(MONO_NORMAL,
MONO_BLACK) , PTN_SOLID_FILL, LIGHTMAGENTA, LIGHTMAGENTA,
BW_BLACK, BW_BLACK, GS_BLACK, GS_BLACK },

{ ' ', attrib(YELLOW, YELLOW), attrib(MONO_NORMAL, MONO_BLACK),
PTN_SOLID_FILL, YELLOW, YELLOW, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK },

{ * 7, attrib(WHITE, WHITE), attrib(MONO_NORMAL, MONO_BLACK),
PTN_SOLID_FILL, WHITE, WHITE, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK }

NOTE: If a palette map is provided it must contain entries for all possible bitmap
colors.

 clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Bitmap( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Bitmaps do not have text screen equivalents. Thus, this routine should be used
with caution.

An example of the Bitmap( ) member function is given in UI_DISPLAY::Bitmap( ).

Ul_BGI_DISPLAY::Ellipse

Syntax
#include <ui_dsp.hpp>
virtual void Ellipse(SCREENID screenID, int column, int line, int startAngle,

int endAngle, int xRadius, int yRadius, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE, const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

W DOS [MS Windows
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Remarks

18

This virtual function draws and/or fills an arc, circle or ellipse on the screen. This
function uses the Borland fillellipse( ), sector( ), or ellipse( ) functions (depending on the
fill and xor values) with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) is shut off while
the specified ellipse is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The ellipse color is specified by the palette argument.

screenID;, is a screen object identification used to determine the parts of the ellipse
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

column;, and line;, are the starting position of the ellipse on the screen (in pixel co-
ordinates).

startAngle;, and endAngle, are starting and ending angles of the ellipse. If a
complete ellipse is desired, startAngle should be 0 and endAngle should be 360.

XRadius;, and yRadius;, are the horizontal and vertical pixel radii of the ellipse.

palette;, is a pointer to the palette argument used when drawing the graphics line.
The palette’s foreground color is used to draw the border of the ellipse. The palette’s
background color is used to fill the ellipse (if fill is TRUE).

fill, is a value that tells whether to fill the ellipse. If this value is TRUE, the ellipse
is filled according to the specified palette’s fill-pattern and background color.

xor;, is a flag that tells whether the ellipse should be displayed according to an XOR
attribute. If this value is TRUE, the ellipse is drawn using an XOR attribute.

clipRegion; is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Ellipse( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Ellipses do not have text screen equivalents. Thus, this routine should be used
with caution.
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An example of the Ellipse( ) member function is given in UL_DISPLAY::Ellipse( ).

Ul_BGI_DISPLAY::Line

Syntax

#include <ui_dsp.hpp>

virtual void Line(SCREENID screenlID, int columnl, int linel, int column2, int line2,

const UI_PALETTE *palette, int width = 1, int xor = FALSE,
const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [MS Windows

Remarks

This function draws a graphics line between two points on the screen. This function uses
the Borland line( ) function with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off while
the specified line is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The line color is specified by the foreground portion of the palette argument.
screenlD,, is a screen object identification used to determine the parts of the line that
can be updated to the screen. Only those screen locations that match screenlD are

updated.

columnl,, and linel, are the starting position of the line on the screen (in pixel
coordinates).
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e column2,, and line2,, are the ending position of the line on the screen (in pixel
coordinates).

 palette,, is a pointer to the palette argument used when drawing the graphics line.
The palette’s foreground color is used to draw the line.

*  width,, is the width of the line (in pixels).

*  xor, is a flag that tells whether the line should be displayed according to an XOR
attribute. If this value is true, the line is shown using an XOR attribute.

o clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Line( )
function. If clipRegion is NULL, no additional clipping is performed.

An example of the Line( ) member function is given in UI_DISPLAY::Line( ).

Ul_BGI_DISPLAY::MapColor

Syntax
#include <ui_dsp.hpp>

virtual COLOR MapColor(const UI_PALETTE *palette, int isForeground);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This advanced function gives the actual color according to the type of display and access.
For example, if the application is running in full color mode and the foreground is
requested, this function returns the palette’s foreground color attribute. If, however, the
application is running in a gray-scale mode, the same call returns the gray scale
foreground color.
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e returnValue,, is the actual color to be set. This value is normally used in
conjunction with the Borland setcolor( ) and setfillstyle( ) functions.

e palette,, is the palette whose colors are to be determined.

e isForeground, is a flag that tells whether a foreground or background color is
desired. If this value is TRUE, the foreground color will be returned.

UI_BGI_DISPLAY::Polygon

Syntax
#include <ui_dsp.hpp>

virtual void Polygon(SCREENID screenID, int numPoints,
const int *polygonPoints, const UL_PALETTE *palette, int fill = FALSE,
int xor = FALSE, const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function draws a polygon to the screen. This function uses the Borland
fillpoly( ) and drawpoly( ) functions (depending on the fill and xor values) with the
following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off while
the specified polygon is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The polygon color is specified by the palette argument.
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UI_BGI_DISPLAY::Rectangle

e screenID,, is a screen object identification used to determine the parts of the polygon
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

e numPoints,, is the number of points in the polygon.

e polygonPoints,, is a pointer to a sequence of (numPoints x 2) integers. Each integer
pair gives a column and line point on the polygon.

e palette,, is a pointer to the palette argument used when drawing the polygon. The
palette’s foreground color is used to draw the border of the polygon. The palette’s
background color is used to fill the polygon (if fill is TRUE).

e fill, is a value that tells whether to fill the polygon. If this value is TRUE, the
polygon is filled according to the specified palette’s fill pattern and background color.

e xor, is a flag that tells whether the polygon should be displayed according to an
XOR attribute. If this value is TRUE, the polygon is shown using an XOR attribute.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Polygon( )

function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Polygons do not have text screen equivalents. Thus, this routine should be used
with caution.

An example of the Polygon( ) member function is given in UI_DISPLAY::Polygon( ).

Syntax

22

#include <ui_dsp.hpp>
virtual void Rectangle(SCREENID screenlD, int left, int top, int right, int bottom,

const UI_PALETTE *palette, int width = 1, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL);
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Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function draws and/or fills a bar or rectangle on the screen. This function
uses the Borland rectangle( ) and bar( ) functions (depending on the fill and xor values)
with the following additions:

1—The screen display for all devices (e.g., the mouse and cursor) is shut off while
the specified rectangle is drawn. This prevents devices from overwriting the screen

display.

2—The rectangle is clipped according to the screen identification. This prevents
writing to overlapping window regions.

3—The rectangle color is specified by the palette argument.

* screenlD;, is a screen object identification used to determine the parts of the rectangle
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

e left,, and top,, is the starting position of the rectangle.

e right, and bottom,, is the ending position of the rectangle.

* palette,, is a pointer to the palette argument used when drawing the rectangle. The
palette’s foreground color is used to draw the border of the rectangle. The palette’s
background color is used to fill the rectangle (if fill is TRUE).

*  width,, specifies the pixel width of the rectangle’s border.

e fill,, is a value that tells whether to fill the rectangle. If this value is TRUE, the
rectangle is filled according to the specified palette’s fill pattern and background

color.

e xor, is a flag that tells whether the rectangle should be displayed according to an
XOR attribute. If this value is TRUE, the rectangle is shown using an XOR attribute.
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e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Rectangle( )
function. If clipRegion is NULL, no additional clipping is performed.

An example of the Rectangle() member function is given in UI_DISPLAY::-
Rectangle( ).

Ul_BGI_DISPLAY::RectangleXORDiff

Syntax
#include <ui_dsp.hpp>

virtual void RectangleXORDiff(const UI_REGION &oldRegion,
const UI_REGION &newRegion);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks
This advanced virtual function draws the difference of two XOR rectangles to the screen.
The two parameters allow the programmer to specify an old XOR rectangle that has been
set previously by Rectangle( ) where its xor flag was set to TRUE.
e oldRegion,, is the old XOR region.

*  newRegion,, is the new XOR region.

An example of the RectangleXORDIff( ) member function is given in UI_DISPLAY::-
Rectangle XORDIff( ).
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Ul_BGI_DISPLAY::RegionDefine

Syntax
#include <ui_dsp.hpp>

virtual void RegionDefine(SCREENID screenlD, int left, int top, int right, int bottom);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This advanced function is used to reserve a specified region of the screen with a particular
identification value.

This virtual function defines the region according to two points (left-top, right-bottom)
that form the rectangular region.

e screenlD,, is the identification to use to define the region. Once a region has been
defined, only those objects with the same screen identification will be allowed to

write information to the screen region bound by the region points.

e left,, top,, right,, and bottom,, are values that define the region to be reserved. The

n?

coordinates 0, 0, OxFFFF, and OxFFFF reserve the whole screen.

Ul_BGI_DISPLAY::RegionMove

Syntax
#include <ui_dsp.hpp>

virtual void RegionMove(const UI_REGION &oldRegion, int newColumn, int newLine,
SCREENID oldScreenlD =1D_SCREEN, SCREENID newScreenID = ID_SCREEN);
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Portability

This function is available on the following environments:

Bl DOS [ MS Windows

Remarks

This virtual function moves the screen contents of a particular region to a new area on the
screen.

* oldRegion;, is a reference pointer to the region whose screen contents are to be
moved.

*  newColumn,, and newLine, is the new starting position to which the old region
information is to be moved.

e oldScreenlID,, and newScreenlD,, are screen identifications used to determine screen
regions.

An example of the RegionMove( ) member function is given in UI_DISPLAY::Region-
Move( ).

UI_BGI_DISPLAY::Text

Syntax
#include <ui_dsp.hpp>

virtual void Text(SCREENID screenlD, int left, int top, const char *text,
const UI_PALETTE *palette, int length = -1, int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT);

Portability

This function is available on the following environments:

B DOS [ MS Windows
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Remarks

This virtual function draws a text string to the screen. This function uses the Borland
outtextxy( ) function with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off while
the specified string is drawn. This prevents devices from overwriting the screen
display.

2—The string is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The string color is specified by the foreground portion of the palette argument.

e screenID, is a screen object identification used to determine the parts of the text
string that can be updated to the screen. Only those screen locations that match
screenlD are updated.

e column,, and line, is the starting position of the text on the screen (in pixel
coordinates).

e text, is a pointer to the text to be displayed to the screen.

e palette,, is a pointer to the palette argument used when drawing the text. The palette
foreground color is used to draw the characters of the text. The palette background
color is used to fill the region behind the text (if fill is TRUE).

e length,, is the number of characters to display on the screen. If this argument value
is -1, the string is displayed until the “\O’ character is found.

e fill, is a value that tells whether to fill the rectangular space occupied by fext. If this
value is TRUE, the region is filled according to the specified palette’s background
color.

e xor, is a flag that tells whether the rectangular space occupied by fext should be
displayed according to an XOR attribute. If this value is TRUE, text is displayed
according to the XOR attribute. In addition, if xor is TRUE, no text argument is
needed, as long as length is greater than zero.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in

addition to the boundary automatically determined by screenID) for the Text( )
function. If clipRegion is NULL, no additional clipping is performed.
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e font, is the font used to draw the text to the screen.

An example of the Text( ) member function is given in UI_DISPLAY:: Text( ).

Ul_BGI_DISPLAY::TextHeight
Syntax
#include <ui_dsp.hpp>
virtual int TextHeight(const char *string, SCREENID screenID = ID_SCREEN,

LOGICAL_FONT font = FNT_DIALOG_FONT);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function returns the height of a specified string in screen pixels. This
function uses the Borland textheight( ) function.

e returnValue,, is the height of the string in screen pixels.

e string,, is a pointer to the string whose height is to be determined.

e screenID,, is a screen identification used to determine screen regions.
e font, is the font used to measure the text string.

An example of the TextHeight( ) member function is given in UI_DISPLAY::Text-
Height( ).
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Ul_BGI_DISPLAY::TextWidth
Syntax
#include <ui_dsp.hpp>
virtual int TextWidth(const char *string, SCREENID screenID = ID_SCREEN,

LOGICAL_FONT font = FNT_DIALOG_FONT);

Portability

This function is available on the following environments:

MW DOS [ MS Windows

Remarks

This virtual function returns the width of a specified string in screen pixels. This function
uses the Borland textwidth( ) function.

e returnValue,, is the width of the string in screen pixels.

e string, is a pointer to the string whose width is to be determined.

e screenlD,, is a screen identification used to determine screen regions.

e font, is the font used to measure the text string.

An example of the TextWidth( ) member function is given in UI_DISPLAY::Text-

Width( ).

Ul_BGI_DISPLAY::VirtualGet

Syntax
#include <ui_dsp.hpp>

virtual int VirtualGet(SCREENID screenlD, int left, int top, int right, int bottom);
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Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This function copies the section of the display, specified by left, top, right, and bottom,
to a video buffer (defined by the library) in memory. When a certain area of the screen
is going to be drawn or re-drawn many times, it may be advantageous to copy that portion
of the screen into memory, do all of the drawing, and then copy the modified ‘virtual
screen’ back onto the actual screen.

e screenlD,, is a screen identification used to determine screen regions.

e left, specifies the left boundary of the screen region to be copied into the virtual
screen buffer.

* top,, specifies the top boundary of the screen region to be copied into the virtual
screen buffer.

e right,, specifies the right boundary of the screen region to be copied into the virtual
screen buffer.

e bottom,, specifies the bottom boundary of the screen region to be copied into the
virtual screen buffer.

Example

WO_GRAPH: :DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (screenID, 0, 0, 100, 100);

display->1line(0, 0, 100, 100);
display->line(0, 100, 100, 0);

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenlID) ;
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UI_BGI_DISPLAY::Virtrli.liaIPutji

Syntax
#include <ui_dsp.hpp>

virtual int VirtualPut(SCREENID screenID);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This function copies the virtual screen buffer back on to the screen location from where
it was copied by the call to VirtualGet( ).

e screenlD, is a screen identification used to determine screen regions.

Example

WO_GRAPH: :DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (screenID, 0, 0, 100, 100);

display->line(0, 0, 100, 100);
display->1line(0, 100, 100, 0);

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenlID);
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CHAPTER 2 - UI_BIGNUM

The UI_BIGNUM class is a lower-level class used to store and manipulate numerical
values. It is not a window object. (See ““Chapter 40—UIW_BIGNUM™ of this manual
for information about the bignum window object.) The values handled by Ul_BIGNUM
include both integer and real bignums with a default maximum of 30 digits to the left and
8 digits to the right of the decimal point.

The UI_BIGNUM class is declared in UI_GEN.HPP. Its public members are:

#define NUMBER_WHOLE 30
#define NUMBER_DECIMAL 8
#define DIGITS 4

typedef long ibignum;
typedef double rbignum;
typedef unsigned int nm_number;

class EXPORT UI_BIGNUM : public UI_INTERNATIONAL
{
// Standard math function.
friend UI_BIGNUM &abs (const UI_BIGNUM &number) ;
friend UI_BIGNUM &ceil (const UI_BIGNUM &number) ;
friend UI_BIGNUM &floor (const UI_BIGNUM &number) ;
friend UI_BIGNUM &round(const UI_BIGNUM &number, int places = 0);
friend UI_BIGNUM &truncate(const UI_BIGNUM &number, int places = 0);

public:

// Constructor/Destructor.

UI_BIGNUM (void) ;

UI_BIGNUM (ibignum value) ;

UI_BIGNUM (rbignum value) ;

UI_BIGNUM (const chat *string);

UI_BIGNUM (const UI_BIGNUM &number) ;

virtual ~UI_BIGNUM (void) ;

void Export (ibignum *value) ;

void Export (rbignum *value);

void Export (char *string, NMF_FLAGS nmFlags) ;

NMI_RESULT Import (ibignum value) ;

NMI_RESULT Import (rbignum value) ;

NMI_RESULT Import (const UI_BIGNUM &number) ;

NMI_RESULT Import (const char *string, const char *decimalString = NULL,
const char *signString = NULL);

UI_BIGNUM &operator=(const UI_BIGNUM &number) ;
UI_BIGNUM &operator+ (const UI_BIGNUM &number) ;
UI_BIGNUM &operator-(const UI_BIGNUM &number) ;
UI_BIGNUM &operator++(void) ;

UI_BIGNUM &operator--(void) ;

UI_BIGNUM &operator+=(const UI_BIGNUM &number) ;
UI_BIGNUM &operator-=(const UI_BIGNUM &number) ;

int operator==(const UI_BIGNUM &number) ;
int operator!=(const UI_BIGNUM &number) ;
int operator>(const UI_BIGNUM &number) ;
int operator>=(const UI_BIGNUM &number) ;
int operator<(const UI_BIGNUM &number) ;
int operator<=(const UI_BIGNUM &number) ;
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e NUMBER_WHOLE is the number of digits allowed to the left of the decimal place.
The default value is 30. For numbers with greater than 30 digits to the left of the
decimal place, simply change the default #define value to the desired amount and
recompile the bignum module. No other changes are necessary.

e NUMBER_DECIMAL is the number of digits allowed to the right of the decimal
place. The default value is 8. For numbers with greater precision than 8 decimal
places, simply change the default #define value to the desired amount and recompile
the bignum module. No other changes are necessary.

o DIGITS is used for number conversion and manipulation. The default value is 4,
which allows the UL BIGNUM class to work with integer values. If this value is
changed to 8, the UI_BIGNUM class will work with long values.

NOTE: The UI_BIGNUM class uses special number types to do numerical operations.
With the UI_BIGNUM class, use the following number types:

e ibignum is an integer data type associated with U_BIGNUM. This type will be
used when integer operations are done.

o rbignum is the real number data type associated with UI_BIGNUM. Using this
type will require that the floating point library be used. Unless an individual
application requires that floating point numbers be used, it is recommended that
the string equivalent of a decimal number be used instead of the floating point
numbers (i.e., "1.1" vs. 1.1).

UI_BIGNUM::UI_BIGNUM

Syntax

#include <ui_gen.hpp>

UIL_BIGNUM(void);
or
UI_BIGNUM(ibignum value);
or
UI_BIGNUM(rbignum value);
or
UIL_BIGNUM(const char *string);
or
UI_BIGNUM(const UI_BIGNUM &number);
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Portability

These functions are available on the following environments:

B DOS M MS Windows

Remarks

These overloaded constructors return a pointer to a new UI_BIGNUM class object.

The first constructor overload creates a UI_BIGNUM object and initializes its value to
zero.

The second constructor overload creates a UIl_BIGNUM object and initializes its value
with value.

*  value,, is an ibignum value to which the UI_BIGNUM object will be initialized.

The third constructor overload creates a UI_BIGNUM object and initializes its value with
value.

*  value,, is an rbignum value to which the UI_BIGNUM object will be initialized.

The fourth constructor overload creates a UI_BIGNUM object and initializes its value
with string.

*  string,, is a character string that contains the value to which the UI_BIGNUM object
will be initialized.

The fifth constructor overload creates a UI_BIGNUM object and initializes its value with
number.

* number,, is another UI_BIGNUM object whose value will be copied into the
UI_BIGNUM object being constructed.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()
{
ibignum

4;
rbignum T

1;

UI_BIGNUM *numberl = new UI_BIGNUM();
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UI_BIGNUM *number2
UI_BIGNUM *number3
UI_BIGNUM *number4
UI_BIGNUM *number5

new UI_BIGNUM(numberl);
new UI_BIGNUM(ibignum) ;
new UI_BIGNUM(rbignum) ;
new UI_BIGNUM("100");

nmouwonon

delete number5;
delete numberd;
delete number3;
delete number2;
delete numberl;

UI_BIGNUM::"UI_BIGNUM

Syntax
#include <ui_gen.hpp>

virtual "UIl_BIGNUM(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the Ul_BIGNUM
object. Care should be taken to only destroy a UI_BIGNUM class that is not attached to
another associated object.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()
{
UI_BIGNUM *number = new UI_BIGNUM ( L o

éelete number;
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UI_BIGNUM::abs

Syntax
friend UI_BIGNUM &abs(const UI_BIGNUM &number);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This function returns a pointer to the UI_BIGNUM object containing the absolute value
of the UI_BIGNUM value.

* returnValue is a UI_BIGNUM object containing the absolute value of number.

e number is a UI_BIGNUM object of which the absolute value is taken.

Example
#include <ui_gen.hpp>

ExampleFunction( )

{
UI_BIGNUM *firstValue;
UI_BIGNUM secondValue("-100");
UI_BIGNUM thirdvalue("-100");

ﬁrstValue = abs(secondValue + thirdvalue);
}

UI_BIGNUM;:ceiI

Syntax
friend UI_BIGNUM &ceil(const UI_BIGNUM &number);
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Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This function returns a pointer to the UL_BIGNUM object containing the ceiling value of
the UL_BIGNUM value. The ceiling of a bignum is considered to be the smallest integer
that is greater than or equal to number.

e returnValue is a UI_BIGNUM object containing the ceiling value of number.

o number is a UI_BIGNUM object of which the ceiling value is taken.

Example

#include <ui_gen.hpp>
ExampleFunction( )
{

UI_BIGNUM *firstValue;
UI_BIGNUM secondvValue("100.6");

firstValue = ceil(secondvValue);

UI_BIGNUM::Export

Syntax

#include <ui_gen.hpp>

void Export(ibignum *value);
or
void Export(rbignum *value);
or
void Export(char *string, NMF_FLAGS nmFlags),
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

These overloaded functions return the numerical information through a function-specific
numeric value.

The first two overloaded functions copy the bignum information into the value argument.
*  value,,,, is a numeric value. The following values are supported:

ibignum—A number whose value is between -2,147,483,648 and 2,147,483,647
(32 bits, signed).

rbignum—A double precision floating point number.
The last overloaded function copies number information into the string argument. When
this function is used, it is very important that space for string be previously allocated by
the programmer.
*  string;,, 1s a pointer to a string that represents a bignum in ASCII form.
* nmFlags;, gives formatting information about the return ASCII bignum. The
following flags (declared in UI_GEN.HPP) are used to format the ASCII bignum
string:

NMF_COMMAS—Formats the bignum with commas.

NMF_CREDIT—Formats the bignum with the ‘(" and )’ credit symbols whenever
the bignum is negative.

NMF_CURRENCY—Formats the bignum string with the country-specific currency
symbol.

NMF_DECIMAL_FLAGS—May be used to clear the decimal flags (e.g., nmFlags

&= ~NMF_DECIMAL_FLAGS). This flag may also be used to isolate the number
of decimal places in a bignum.
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ExampleFunction( )
{
int digits = ((nmFlags & NMF_DECIMAL_FLAGS) >> 12) - 1;

}

NOTE: NMF_DECIMAL_FLAGS is an advanced flag and should not be used
in conjunction with any other NMF_DECIMAL(decimal) flags.

NMF_DECIMAL(decimal)—Formats the bignum string with decimal number of
decimal places. Decimal places from O to 8 are supported.

NMF_DIGITS(digits)—Formats the bignum string with digits number of digits.
Digits from O to 8 are supported.

NMF_NO_FLAGS—Does not associate any special flags with the Ul_BIGNUM
class object. This is the default argument if no other argument is provided. This flag
should not be used in conjunction with any other NMF flag.

NMF_PERCENT—Formats the bignum with the percent symbol.

Example

#include <ui_gen.hpp>

ExampleFunction ()
{

char string2[40];
number.Export (string2, NMF_NO_FLAGS) ;

UI_BIGNUM::floor

Syntax
friend UI_BIGNUM &floor(const UI_BIGNUM &number);
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns a pointer to the UL_BIGNUM object containing the floor value of
the UI_BIGNUM value. The floor of a bignum is considered to be the largest integer

value that is not greater than number.

o returnValue is a UI_BIGNUM object containing the floor value of number.

e number is a UI_BIGNUM object of which the floor value is taken.

Example

#include <ui_gen.hpp>

ExampleFunction( )
{
UI_BIGNUM *firstValue;
UI_BIGNUM secondvValue("100.6");

ﬁrstValue = floor (secondValue) ;

UI_BIGNUM::Import

Syntax

#include <ui_gen.hpp>

NMI_RESULT Import(ibignum value);
or

NMI_RESULT Import(rbignum value);
or

NMI_RESULT Import(const UI_BIGNUM &number),
or

NMI_RESULT Import(const char *string, const char *decimalString = NULL,

const char *signString = NULL);
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Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

42

These overloaded functions set the numerical information with a function-specific numeric
value.

The first three overloaded functions copy the bignum information from the value
argument.

e returnValue,, is 0 (NMI_OK) if the conversion was successful. Otherwise, return-
Value is NMI_OUT_OF_RANGE, and the bignum object will not be modified.

e value,,,, is a numeric value. The following values are supported:

ibignum—A bignum whose value is between -2,147,483,648 and 2,147,483,647
(32 bits, signed).

rbignum—A double precision floating point bignum.

UI_BIGNUM—The value of another UI_BIGNUM object may be copied into
the UI_BIGNUM object.

The last overloaded function sets the UI_BIGNUM information according to the string
argument.

e returnValue,, is 0 (NMI_OK) if the conversion was successful. Otherwise, return-
Value is NMI_OUT_OF_RANGE, and the number object will not be modified.

e string,, is a pointer to a string that represents a bignum in ASCII form.

e decimalString,, is a pointer to the decimal character to be used in formatting the
decimal number.

e signString,, is a pointer to the sign character to be used in formatting the bignum.
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Example

#include <ui_gen.hpp>

ExampleFunction ()

{

char *string = "100";
UI_BIGNUM number;
number . Import (string);

UI_BIGNUM::roqu

Syntax
friend UI_BIGNUM &round(const UI_BIGNUM &number, int places = 0);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns a pointer to a UI_BIGNUM object containing the rounded value of
number.

e returnValue is a UI_BIGNUM object containing the value of number rounded to the
places decimal place.

e number is the UI_BIGNUM value to be rounded.
* places determines how many decimal places to round number. For example, if places
were 1, the value 100.163 would be rounded to 100.2. If places were -1, the value

123.789 would be rounded to 120. The default value, 0, causes number to be
rounded to the decimal point.
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Example

#include <ui_gen.hpp>
ExampleFunction (

UI_BIGNUM *firstValue;
UI_BIGNUM secondValue("100.6");

firstvalue = round(secondvalue, -1);

VUI_BIGNUM::truncate

Syntax
friend UI_BIGNUM &truncate(const UI_BIGNUM &number, int places = 0);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns a pointer to the UI_BIGNUM object containing the truncated value
of the UL_BIGNUM value.

e returnValue is a Ul_BIGNUM object containing the value of number after being
truncated to places decimal places.

o number is the Ul_BIGNUM value to be truncated.
e places determines to which digit to truncate number. For example, if places were 1,
the value 100.163 would be truncated to 100.1. If places were -1, the value 123.789

would be truncated to 120. The default value, 0, causes number to be truncated to
the decimal point.
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Example

#include <ui_gen.hpp>

ExampleFunction( )
{
UI_BIGNUM *firstValue;
UI_BIGNUM secondValue("100.6");

firstvalue = truncate(secondvValue);

Ul_BIGNUM::operator =

Syntax

#include <ui_gen.hpp>

UI_BIGNUM &operator = (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload assigns the value of another Ul_BIGNUM object specified by
number to the UI_BIGNUM object.

e returnValue,, is the resulting number object used to transfer the value of the bignum
to another UI_BIGNUM object.

* number,, is another UI_BIGNUM object containing the value to be assigned to the
UI_BIGNUM object.

Example

#include <ui_gen.hpp>

ExampleFunction( )
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UI_BIGNUM firstValue;
UI_BIGNUM secondValue;

firstvalue.Import ("100") ;
secondValue = firstValue;

UI_BIGNUﬁM:ﬁ:qperatiqr +

Syntax
#include <ui_gen.hpp>

UI_BIGNUM &operator + (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload adds the value of another UI_BIGNUM object specified by number
to the UI_BIGNUM object.

e returnValue,, is the resulting bignum object used to transfer the value of the bignum
to another UI_BIGNUM object.

e number,, is another UI_BIGNUM object containing the value to be added to the
UI_BIGNUM object.

Example

#include <ui_gen.hpp>

ExampleFunction( )

{
UI_BIGNUM firstvalue;
UI_BIGNUM secondValue("200");
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firstvalue.Import ("100") ;
secondValue = secondValue + firstValue;

UI_BIGNUM::operator -

Syntax

#include <ui_gen.hpp>

UI_BIGNUM &operator - (const U_BIGNUM &number),

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload subtracts the value of another UI_BIGNUM object specified by
number from the UI_BIGNUM object.

*  returnValue,, is the resulting bignum object used to transfer the value of the bignum
to another UI_BIGNUM object.

*  number,, is another UI_BIGNUM object containing the value to be subtracted from
the UI_BIGNUM object.

Example

#include <ui_gen.hpp>
ExampleFunction( )

UI_BIGNUM firstValue;
UI_BIGNUM secondValue("200");

firstValue.Import ("100");
secondValue = secondValue - firstValue;
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Ul_BIGNUM::operator ++
Syntax
#include <ui_gen.hpp>

UI_BIGNUM &operator ++ (void);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks
This operator overload increments the Ul_BIGNUM object’s value by one.
e returnValue,, is the incremented UI_BIGNUM object used to update the current

UI_BIGNUM object.

Example
#include <ui_gen.hpp>

ExampleFunction (UI_BIGNUM &number)
{

number++;

Ul_BIGNUM::operator --

Syntax

#include <ui_gen.hpp>

UI_BIGNUM &operator -- (void);

48 Zinc Interface Library — Programmer’s Reference



Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload decrements the UI_BIGNUM object’s value by one.

e returnValue,, is the decremented Ul_BIGNUM object used to update the current
UI_BIGNUM object.

Example
#include <ui_gen.hpp>

ExampleFunction (UI_BIGNUM &number)
{

number--;

UI_BIGNUM::operator +=

Syntax

#include <ui_gen.hpp>

UI_BIGNUM &operator += (const UL_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload adds the value of another UI_BIGNUM object specified by number
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to the UI_BIGNUM object and copies the result back into the UI_BIGNUM object.

e returnValue,, is the resulting bignum object used to transfer the value of the bignum
to another UI_BIGNUM object.

e number, is another UI_BIGNUM object containing the value to be added to the
UI_BIGNUM object.

Example

#include <ui_gen.hpp>

ExampleFunction( )

{
UI_BIGNUM firstValue;
UI_BIGNUM secondValue;

firstvValue.Import ("100") ;

secondValue. Import ("200") ;
secondvalue += firstValue;

UI_BIGNUM::operator -=

Syntax
#include <ui_gen.hpp>

UI_BIGNUM &operator -= (const UL_BIGNUM &number);

Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

The operator overload subtracts the value of another Ul_BIGNUM object specified by
number from the UI_BIGNUM object and copies the result back into the Ul_BIGNUM
object.

50 Zinc Interface Library — Programmer’s Reference



* returnValue,, is the resulting bignum object used to transfer the value of the bignum
to another UI_BIGNUM object.

*  number;, is another Ul_BIGNUM object containing the value to be subtracted from
the UI_BIGNUM object.

Example
#include <ui_gen.hpp>

ExampleFunction( )

{
UI_BIGNUM firstValue;
UI_BIGNUM secondValue;

firstvalue. Import ("100") ;
secondValue. Import ("200") ;
secondValue -= firstValue;

Ul_BIGNUM::operator ==
Syntax
#include <ui_gen.hpp>

int operator == (const UL_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload determines if the UL_BIGNUM object is equal to the UI_BIGNUM
object specified by number.

e returnValue,, is TRUE if the UI_BIGNUM object is equal to number. Otherwise,
returnValue is FALSE.

*  number,, is the other UI_BIGNUM object to be compared.
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Example
#include <ui_gen.hpp>

ExampleFunction ()

{
UI_BIGNUM governmentRevenue ("10389230299.49");
UI_BIGNUM governmentSpending ("378321783443199.81");

if (governmentRevenue == governmentSpending)
printf ("Budget is balanced?\n");

else if (governmentRevenue < governmentSpending)
printf ("Big deal, this is normal.\n");

else
printf ("Must be a computer error!\n");

Ul_BIGNUM::operator !=

Syntax

#include <ui_gen.hpp>

int operator != (const Ul_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload determines if the UI_BIGNUM object is not equal to the
UI_BIGNUM object specified by number.

e returnValue,, is TRUE if the U_BIGNUM object is not equal to number. Other-
wise, returnValue is FALSE.

e number,, is the other UI_BIGNUM object to be compared.
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Example

#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_BIGNUM totalDays("400");
UI_BIGNUM daysPerYear ("365");

if (totalDays != daysPerYear)
{
if (totalDays < daysPerYear)

printf ("Less than one year has passed.\n");
else

printf ("More than one year has passed.\n");

UI_BIGNUM::operator >

Syntax

#include <ui_gen.hpp>

int operator > (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

The operator overload determines whether the UI_BIGNUM object is greater than the
UI_BIGNUM object specified by number.

o returnValue,, is TRUE if the UI_BIGNUM object is greater than number. Other-
wise, returnValue is FALSE.

e number,, is the other Ul_BIGNUM object to be compared.
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Example
#include <ui_gen.hpp>
ExampleFunctionl ()
{
UI_BIGNUM governmentRevenue ("10389230299.49");
UI_BIGNUM governmentSpending ("378321783443199.81");
if (governmentRevenue == governmentSpending)
printf ("Budget is balanced?\n");
else if (governmentRevenue > governmentSpending)
// A good optimizing compiler would eliminate this option
// as it would never occur.
printf ("Must be a computer error!\n");
else
printf ("Big deal, this is normal.\n");

UI_BIGNUM::operator >=

Syntax
#include <ui_gen.hpp>

int operator >= (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The first operator overload determines whether the Ul_BIGNUM object is greater than
or equal to the UI_BIGNUM object specified by number.

e returnValue,, is TRUE if the UI_BIGNUM object is greater than or equal to number.
Otherwise, returnValue is FALSE.

*  number,, is the other UI_BIGNUM object to be compared.
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Example
#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_BIGNUM totalDays("400");
UI_BIGNUM daysPerYear ("365");

if (totalDays >= daysPerYear)
printf ("One year has passed.\n");
else
printf ("Less than one year has passed.\n");

Ul_BIGNUM::operator <

Syntax

#include <ui_gen.hpp>

int operator < (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The operator overload determines whether the UI_BIGNUM object is less than the
UI_BIGNUM object specified by number.

*  returnValue,, is TRUE if the UI_BIGNUM object is lesser than number. Otherwise,
returnValue is FALSE.

*  number,, is the other UI_BIGNUM object to be compared.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()
{
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UI_BIGNUM governmentRevenue("10389230299.49");
UI_BIGNUM governmentSpending ("378321783443199.81");

if (governmentRevenue == governmentSpending)
printf ("Budget is balanced?\n");

else if (governmentRevenue < governmentSpending)
printf("Big deal, this is normal.\n");

else
printf ("Must be a computer error!\n");

lﬁ_BIGNUM::operator <=

Syntax

#include <ui_gen.hpp>

int operator <= (const UI_BIGNUM &number);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

The operator overload determines whether the UI_BIGNUM object is lesser than or equal
to the UI_BIGNUM object specified by number.

o returnValue,, is TRUE if the UI_BIGNUM object is lesser than or equal to number.
Otherwise, returnValue is FALSE.

e number,, is the other UI_BIGNUM object to be compared.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_BIGNUM totalDays("400");
UI_BIGNUM daysPerYear ("365");

if (totalDays <= daysPerYear)
printf ("Less than one year has passed.\n");
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printf ("One year has passed.\n");
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CHAPTER 3 — UI_DATE

The UI_DATE class is a lower-level class used to store year, month, day, and day-of-
week date information. It is not a window object. (See ‘““‘Chapter 44—UIW_DATE” of
this manual for information about the date window object.)

NOTE: The DayOfWeek, DaysInMonth, and DaysInYear functions may return ques-
tionable values for dates before 1753 due to the switch from the Julian calendar to the
Gregorian calendar.

The UI_DATE class is declared in UI_GEN.HPP. Its public and protected members are:

class EXPORT UI_DATE : public UI_INTERNATIONAL

{

public:
// Members described in UI_DATE reference chapter.
static char **monthTable;
static char **dayTable;

UI_DATE (void) ;
UI_DATE (const UI_DATE &date);
UI_DATE (int year, int month, int day);
UI_DATE (const char *string, DTF_FLAGS dtFlags = DTF_NO_FLAGS) ;
virtual “UI_DATE (void) ;
int DayOfWeek (void) ;
int DaysInMonth (void) ;
int DaysInYear (void) ;
void Export (int *year, int *month, int *day, int *dayOfWeek = NULL);
void Export (char *string, DTF_FLAGS dtFlags);
DTI_RESULT Import (void) ;
DTI_RESULT Import (const UI_DATE &date);
DTI_RESULT Import (int year, int month, int day);
DTI_RESULT Import (const char *string, DTF_FLAGS dtFlags);
long operator=(long days) ;
long operator=(const UI_DATE &date);
long operator+(long days) ;
long operator+(const UI_DATE &date);
long operator-(long days) ;
long operator- (const UI_DATE &date);
int operator>(const UI_DATE &date);
int operator>=(const UI_DATE &date);
int operator<(const UI_DATE &date);
int operator<=(const UI_DATE &date);
long operator++ (void) ;
long operator--(void) ;
void operator+=(long days);
void operator-=(long days);
int operator==(const UI_DATE& date);
int operator!=(const UI_DATE& date);
}:

* monthTable is a pointer to the current month table used to give the ASCII
representation of a date.

* dayTable is a pointer to the current day table used to give the ASCII representation
of a date.
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UI_DATE::UI_DATE

Syntax

#include <ui_gen.hpp>

UI_DATE(void);
or
UI_DATE(const UI_DATE &date);
or
UI_DATE(int year, int month, int day);
or
UIL_DATE(const char *string, DTF_FLAGS dtFlags = DTF_NO_FLAGS);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

60

These overloaded constructors return a pointer to a new UI_DATE object.

The first overloaded constructor takes no arguments. It sets the date information
according to the system’s date.

The second overloaded constructor is a copy constructor that takes a previously
constructed UL_DATE object to specify the default date.

 date, is a reference pointer to a previously constructed UI_DATE object.
The third overloaded constructor uses integer arguments to specify the default date.

e year, is the year. This argument must be either 0, if no year value is to be used with
the date, or a value in a range from 100 to 32,767.

+  month,, is the month. This argument must be either 0, if no month value is to be
used with the date, or a value in a range from 1 (January) to 12 (December).
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* day, is the day. This argument must be either 0, if no day value is to be used with
the date, or a value in a range from 1 to 31 that should be valid for the specified
month and year.

The fourth overloaded constructor uses an ASCII string argument to specify the default
date. The following algorithm is used to determine the proper order and meaning of date
values:

1—Any number greater than 31 is assumed to be the year.

2—If the number is less than 100, 1900 is added to the value. Year values below
100 are not allowed in the Ul_DATE class.

3—Any number between 13 and 31 is assumed to be the day. In ambiguous
situations where both the day and month values are less than 13, the country code
date format (e.g., DTF_US_FORMAT, DTF_JAPANESE_FORMAT) is used to
decide the order of date values.

e string;, is an ASCII string that contains the date information.

*  diFlags,, gives information on how to interpret the date string. The following flags
(declared in UI_GEN.HPP) override the country dependent information (supplied by
the operating system):

DTF_EUROPEAN_FORMAT—Forces the date to be interpreted in the Europ-
ean format (i.e., day/month/year), regardless of the default country information.

DTF_JAPANESE_FORMAT—Forces the date to be interpreted in the Japanese
format (i.e., year/month/day), regardless of the default country information.

DTF_MILITARY_FORMAT—Forces the date to be interpreted in the U.S.
Military format (i.e., day/month/year where month is a 3 letter abbreviated word),
regardless of the default country information.

DTF_NO_FLAGS—Does not associate any special flags with the UI_DATE
object. In this case, the ASCII date will be interpreted using the default country
information. This is the default argument if no other argument is provided. This
flag should not be used in conjunction with any other DTF flag.

DTF_SYSTEM—Sets the date value according to the system date if the string

is blank or NULL. For example, if the DTF_SYSTEM flag were set and a
NULL string value was specified, the date would be set to the system date.
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DTF_US_FORMAT—Forces the date to be interpreted in the U.S. format (i.e.,
month/day/year), regardless of the default country information.

Example

#include <ui_gen.hpp>
ExampleFunctionl ()
{

UI_DATE datel;

UI_DATE date2(1990, 1, 1);

UI_DATE *date3 = new UI_DATE("Jan. 1, 1990");
UI_DATE *dated4 = new UI_DATE (datel);

delete dated;

delete date3;

// The destructors for datel and date2 are automatically called
// when the scope of this function ends.

UI_DATE::"UI_DATE

Syntax
#include <ui_gen.hpp>

virtual “"UI_DATE(void);

Portability

This function is available on the following environments:

Hl DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the UL_DATE object.

Care should be taken to only destroy a UI_DATE class that is not attached to another
object.
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Example

#include <ui_gen.hpp>

ExampleFunctionl ()
{
UI_DATE datel;
UI_DATE *date4 = new UI_DATE (datel);
UI_DATE date2(1990, 1, 1);
UI_DATE *date3 = new UI_DATE("Jan. 1, 1990");

delete date3;

delete dated;

// The destructors for datel and date2 are automatically called
// when the scope of this function ends.

Ul_DATE::DayOfWeek

Syntax
#include <ui_gen.hpp>

int DayOfWeek(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns the day of week (Sunday = 1, Monday = 2, . . . Saturday = 7)
according to the specified UI_DATE object.

NOTE: DayOfWeek( ) may return questionable values for dates before 1753 due to the

switch from the Julian calendar to the Gregorian calendar.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()
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UI_DATE date;

date.dayTable =

{
"Sunday", "Monday", "Tuesday", "Wednesday", "Thursday",
"Friday", "Saturday"

}i

// Print the current day of week.
printf ("Today is %s.\n", date.dayTable[date.DayOfWeek() - 1]);

Syntax

#include <ui_gen.hpp>

int DaysInMonth(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns the number of days in the month according to the specified UI_-

DATE object. For example, if the date were December 15, 1993, DaysInMonth would
return 31.

NOTE: DaysInMonth( ) may return questionable values for dates before 1753 due to
the switch from the Julian calendar to the Gregorian calendar.
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Example

#include <ui_gen.hpp>

ExampleFunctionl ()

{
// Print the number of days in the current month.
UI_DATE date;
printf ("This month has %d days.\n", date.DaysInMonth());

Ul_DATE::DaysiInYear

Syntax

#include <ui_gen.hpp>

int DaysInYear(void);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This function returns the number of days in the year according to the specified UI_DATE
object. For example, if the date were January 15, 1992, DaysInYear( ) would return 366
(i.e., 1 extra day for leap year).

NOTE: DaysInYear( ) may return questionable values for dates before 1753 due to the
switch from the Julian calendar to the Gregorian calendar.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()
{
// Print the number of days in the year.
UI_DATE date;
printf ("This year has %d days.\n", date.DaysInYear());
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UI_DATE::Export

Syntax

#inc

lude <ui_gen.hpp>

void Export(int *year, int *month, int *day, int *dayOfWeek = NULL);

or

void Export(char *string, DTF_FLAGS dtFlags);

Portability

This

function is available on the following environments:

B DOS M MS Windows

Remarks

The

The

66

first overloaded function returns date information through four integer arguments.

year,,,,. 18 a pointer to the year. If this argument is NULL, no year information is
returned. If there is no year associated with the date, this argument will be 0.
Otherwise, this argument will be a value within the range 100 to 32,767.

month,,, is a pointer to the month. If this argument is NULL, no month information
is returned. If there is no month associated with the date, this argument will be 0.
Otherwise, this argument will be a value within the range 1 (January) to 12
(December).

day,, .. 1S a pointer to the day. If this argument is NULL, no day information is
returned. If there is no day associated with the date, this argument will be 0.
Otherwise, this argument will be a value within the range 1 to 31.

dayOfWeek,,,, is a pointer to the day-of-week. If this argument is NULL, no day-of-
week information is returned. If the year, month, and day values are all present, this
argument will be a value within the range 1 (Sunday) to 7 (Saturday). Otherwise,
this argument will be 0.

second overloaded function returns the date information through the string argument.
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*  String,,.. 1 @ pointer to a string that gets the ASCII formatted date. This string must
be long enough to contain the date. (A value of 64 is recommended.)

e dtFlags,, gives formatting information about the return ASCII date. The following
flags (declared in UI_GEN.HPP) override the country dependent information
(supplied by the operating system):

DTF_ALPHA_MONTH—Formats the month as March 28, 1990

¢ December 4, 1980
an ASCII string value. January 3, 2003
DTF_DASH—Separates each date variable with i 52 ?)1_1 1 ? g g .
a dash, regardless of the default country date 125 5003

separator.

DTF_DAY_OF_WEEK—Adds an ASCII string DF’Ioncdiay béay 4{3 1?2 go
day-of-week value to the date. Sirlldg Jircl: 4. 2003
DTF_EUROPEAN_FORMAT—Forces the iB r/) 3/1 920 o8n
date to be formatted in the European format (i.e., 3 Jiﬁem %53
day/month/year), regardless of the default country

information.

DTF_JAPANESE_FORMAT—Forces the date =~ 1990/3/28

to be formatted in the Japanese format (i.e.,
year/month/day), regardless of the default country
information.

DTF_MILITARY_FORMAT—Forces the date
to be formatted in the U.S. Military format (i.e.,
day/month/year where month is a 3 letter abbrev-
iated word), regardless of the default country
information.

DTF_NO_FLAGS—Does not associate any
special flags with the format function. In this
case, the ASCII date will be formatted using the
default country information. This is the default
argument if no other argument is provided. This
flag should not be used in conjunction with any
other DTF flag.
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1980 December 4
2003 Jan. 3

(army style-normal)
28 Mar 1900
03 Jan 2003

(navy style-upper case)

28 DEC 1900
03 JAN 2003

(European format)
4 December 1989
23 June 2000

(Japanese format)
1989 December 4
2000 June 23
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Example
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DTF_SHORT_DAY—Adds an abbreviated day- ~ Wed. March 28, 1990
Thurs. Dec. 4, 1980
of-week to the date. Sat. January 3, 2003
DTF_SHORT_MONTH—Adds an abbreviated — Mar. 28, 1990
. Dec. 4, 1980

alphanumeric month to the date. Jan. 3, 2003
DTF_SHORT_YEAR—Forces the year to be 3/28/90 ,

- December 4, 80
formatted as a two-digit value. Jan. 3, 89
DTF_SLASH—Separates each date value with a i é 522 38900
slash, regardless of the default country date 1/3/2003
separator.
DTF_UPPER_CASE—Converts the alpha- §§§CH42819§;290
numeric date to upper-case. SATURDAY JAN 3, 2003
DTF_US_FORMAT—Forces the date to be Pf;f Zhlggé 1990
formatted in the U.S. format (i.e., Jah § 2003
month/day/year), regardless of the default country
information.
DTF_ZERO_FILL—Forces the year, month, Pf;igzl/ggéolwo
and day values to be zero filled when their values 01/03/2003

are less than 10.

#include <ui_gen.hpp>

ExampleFunctionl ()

{

UI_DATE date; // Initialize a system date.

// Print out the date in various forms.

int year, month, day;

date.Export (&year, &month, &day):;

printf ("Integer date value: year-%d, month-%d, day-%d\n",
year, month, day);

char asciiDate[128];
date.Export (asciiDate, DTF_NO_FLAGS);
printf ("ASCII date value: %s", asciiDate);

// The destructor for date is automatically called when the
// scope of this function ends.
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Ul_DATE::Import

Syntax

#include <ui_gen.hpp>

DTI_RESULT Import(void);
or
DTI_RESULT Import(const UI_DATE &date);
or
DTI_RESULT Import(int year, int month, int day);
or
DTI_RESULT Import(const char *string, DTF_FLAGS dtFlags);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The first overloaded function sets the date information according to the system date.

e returnValue,, returns one of the DTI_RESULT values listed below:
DTI_OK—The date value was successfully imported.
DTI_INVALID—An invalid date format was encountered (e.g., 28 Jan, 1992).
DTI_AMBIGUOUS—The month name was ambiguous (e.g., "01-JU-92").

DTI_INVALID_NAME—Either the month name or the day-of-week name was
invalid (e.g., "Tuesday Jaan 28, 1992" or "Tyesday Jan 28, 1992").

DTI_VALUE_MISSING—The required date value was missing (e.g., "5,

1991").
DTI_OUT_OF_RANGE—The date value was out of range (e.g., "Jan 33,
1992").
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The second overloaded function copies the date information from the date reference
argument.

*  returnValue,, returns one of the DTI_RESULT values listed with the first overloaded
function.

e date, is a reference pointer to a previously constructed date.

The third overloaded function sets the date information according to specified integer
arguments.

e returnValue,, returns one of the DTI_RESULT values listed with the first overloaded
function.

*  year is the year. This argument must be 0 if no year value is to be used with the
date, or a value in a range from 100 to 32,767.

*  month, is the month. This argument must be 0 if no month value is to be used with
the date, or a value in a range from 1 (January) to 12 (December).

* day,, is the day. This argument must be 0 if no day value is to be used with the date,
or a value in a range from 1 to 31 that should be valid for the specified month and
year.

The fourth overloaded function sets the date information according to an ASCII string.
The following algorithm is used to determine the proper order and meaning of date
values:

I—Any number greater than 31 is assumed to be the year.

2—If the number is less than 100, 1900 is added to the value. Year values below
100 are not allowed in the UI_DATE class.

3—Any number between 13 and 31 is assumed to be the day. In ambiguous
situations where both the day and month values are less than 13, the country code
date format (e.g., DTF_US_FORMAT, DTF_JAPANESE_FORMAT) is used to

determine the order of date values.

e returnValue,, returns one of the DTI_RESULT values listed with the first overloaded
function.

e string,, is a pointer to the ASCII date.
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e dtFlags,, gives information on how to interpret the date string. The following flags
(declared in UI_GEN.HPP) override the country dependent information (supplied by
the operating system):

Example

DTF_EUROPEAN_FORMAT—Forces the date to be interpreted in the
European format (i.e., day/month/year), regardless of the default country
information.

DTF_JAPANESE_FORMAT—Forces the date to be interpreted in the Japanese
format (i.e., year/month/day), regardless of the default country information.

DTF_MILITARY_FORMAT—Forces the date to be interpreted in the U.S.
Military format (i.e., day/month/year where month is a 3 letter abbreviated word),
regardless of the default country information.

DTF_NO_FLAGS—Does not associate any special flags with the UI_DATE
object. In this case, the ASCII date will be interpreted using the default country
information. This is the default argument if no other argument is provided. This
flag should not be used in conjunction with any other DTF flag.

DTF_SYSTEM—Fills a blank date with the system date. For example, if a
blank date were specified by the programmer and the DTF_SYSTEM flag were
set, the date would be set to the system date.

DTF_US_FORMAT—Forces the ASCII date to be interpreted in the U.S.
format (i.e., month/day/year), regardless of the default country information.

#include <ui_gen.hpp>

ExampleFunctionl ()

{

UI_DATE date; // Initialize a system date.

// Import the date in various forms and print out the results.
char asciiDate[128];

date.Import (1990, 1, 1);

date.Export (asciiDate, DTF_NO_FLAGS) ;

printf ("ASCII date value: %s\n", asciiDate);

date.Import("1-1-1990", DTF_NO_FLAGS);
date.Export (asciiDate, DTF_MILITARY_FORMAT) ;
printf ("ASCITI date value: %$s\n", asciiDate);

// The destructor for date is automatically called when the
// scope of this function ends.
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UVI_DATE::roperatorr =

Syntax

#include <ui_gen.hpp>

long operator = (long days);
or
long operator = (const UI_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The first operator overload assigns the value specified by days to the UI_DATE object.

*  returnValue,, is the number of days in the resulting date. This raw value is only
used to transfer the current date to another UL_DATE object.

* days;, is the date, given in the number of days, to be assigned to the UI_DATE
object. This value does not necessarily correspond to any calendar year, but could
be used to denote a period of time such as 1000 days.

The second operator overload assigns the value specified by date to the UI_DATE object.

* returnValue,, is the number of days in the resulting date. This raw value is only
used to transfer the current date to another UL_DATE object.

* date, is the date, specified by another UI_DATE object, to be assigned to the
UI_DATE object.

Example
#include <ui_gen.hpp>
AddOneWeek (UI_DATE currentDate, UI_DATE &nextWeek, UI_DATE &weekAfterNext)
{

long oneWeek = 7;
UI_DATE twoWeeks (0, 0, 14);
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Ul_DATE::operator +

// Adding 1 week to the current date gives the next week.
nextWeek = currentDate + oneWeek;

// Adding 2 weeks to the current date gives the following week.
weekAfterNext = currentDate + twoWeeks;

Syntax

#include <ui_gen.hpp>

long operator + (long days);

or

long operator + (const UL_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The first operator overload adds the value days to the UI_DATE object.

returnValue,,, is the number of days resulting from the addition operation. This raw
value is only used to transfer the current date to another UI_DATE object.

days,, is the number of days to be added to the UI_DATE object. This value does
not necessarily correspond to any calendar year, but could be used to denote a period
of time such as 1000 days.

The second operator overload adds the value of date to the UI_DATE object.

returnValue,,, is the value resulting from the addition operation. This raw value is
only used to transfer the current date to another UI_DATE object.

date,, is another UI_DATE object to be added to the UI_DATE object.
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Example
#include <ui_gen.hpp>
AddOneWeek (UI_DATE currentDate, UI_DATE &nextWeek, UI_DATE &weekAfterNext)
{ long oneWeek = 7;
UI_DATE twoWeeks (0, 0, 14);

// Adding 1 week to the current date gives the next week.
nextWeek = currentDate + oneWeek;

// Adding 2 weeks to the current date gives the following week.
weekAfterNext = currentDate + twoWeeks;

Ul_DATE::operator -

Syntax
#include <ui_gen.hpp>
long operator - (long days);

or
long operator - (const UL_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

The first operator overload subtracts the value days from the UI_DATE object.

* returnValue,, is the number of days resulting from the subtraction operation. This
raw value is only used to transfer the current date to another Ul_DATE object.

* days,, is the number of days to be subtracted from the UI_DATE object. This value
does not necessarily correspond to any calendar year, but could be used to denote a

period of time such as 1000 days.

The second operator overload subtracts the value of date from the UI_DATE object.

74 Zinc Interface Library — Programmer’s Reference



e returnValue, is the number of days resulting from the subtraction operation. This
raw value is only used to transfer the current date to another Ul_DATE object.

*  date,, is another UI_DATE object to be subtracted from the Ul_DATE object.

Example
#include <ui_gen.hpp>
SubtractOneWeek (UI_DATE currentDate, UI_DATE &lastWeek, UI_DATE &weekBeforeLast)
( long oneWeek = 7;

UI_DATE twoWeeks (0, 0, 14);

// Subtracting 1 week from the current date gives the previous week.
lastWeek = currentDate - oneWeek;

// Subtracting 2 weeks from the current date gives the week before last.
weekBeforeLast = currentDate - twoWeeks;

UI_DATE::operator >

Syntax

#include <ui_gen.hpp>

int operator > (const UI_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically greater
than the date specified by date.

e returnValue,, is TRUE if the UI_DATE object is chronologically greater than date.
Otherwise, returnValue is FALSE.
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e date,, is the UL_DATE object to be compared.

Example

#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl1990("Jan. 1, 1990");
UI_DATE twentyFirstCentury ("Jan. 1, 2000");

// Check the dates.
if (currentDate == newYearsl1990)
printf ("It’s new years day 1990.\n")
else if (currentDate > twentyFirstCentury ||
currentDate == twentyFirstCentury)
printf ("The twenty first century has already come.\n");
else
printf("It’s not the twenty first century.\n");

UI_DATE::operator >=

Syntax

#include <ui_gen.hpp>

int operator >= (const UL_DATE &date);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically greater
than or equal to the date specified by date.

e returnValue,, is TRUE if the UI_DATE object is chronologically greater than or
equal to date. Otherwise, returnValue is FALSE.

* date,, is the UI_DATE object to be compared.
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Example

#include <ui_gen.hpp>
ExampleFunctionl ()
{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl990("Jan. 1, 1990");
UI_DATE twentyFirstCentury("Jan. 1, 2000");
// Check the dates.
if (currentDate == newYearsl1990)
printf("It’s new years day 1990.\n")
else 1f (currentDate >= twentyFirstCentury)
printf ("The twenty first century has already come.\n");
else
printf("It’s not the twenty first century.\n");

Ul_DATE::operator <
Syntax
#include <ui_gen.hpp>

int operator < (const UL_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically less
than the date specified by date.

e returnValue,, is TRUE if the UI_DATE object is chronologically less than date.
Otherwise, returnValue is FALSE.

e date,, is the UI_DATE object to be compared.
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Example

#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl990("Jan. 1, 1990");
UI_DATE twentyFirstCentury("Jan. 1, 2000");

// Check the dates.
if (currentDate == newYears1990)
printf("It’s new years day 1990.\n")
else if (currentDate < twentyFirstCentury)
printf("It’s not the twenty first century.\n");
else
printf("It’s the twenty first century.\n");

UI_DATEV:i:operator <=

Syntax

#include <ui_gen.hpp>

int operator <= (const UI_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically less
than or equal to the date specified by date.

* returnValue,, is TRUE if the UI_DATE object is chronologically less than or equal
to date. Otherwise, returnValue is FALSE.

* date,, is the UL_DATE object to be compared.
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Example

#include <ui_gen.hpp>
ExampleFunctionl ()
{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl990("Jan. 1, 1990");
UI_DATE endOfNineteenthCentury ("Dec. 31, 1999");
// Check the dates.
if (currentDate == newYears1990)
printf ("It’s new years day 1990.\n")
else if (currentDate <= endOfNineteenthCentury)
printf ("It’s not the twenty first century.\n");
else
printf ("It’s the twenty first century.\n");

UI_DATE::operator ++

Syntax

#include <ui_gen.hpp>

int operator ++ (void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload increments the UI_DATE by one day.

e returnValue, is the number of days after the UI_DATE object has been incremented.
This raw value is only used to update the current Ul_DATE object.

Example
#include <ui_gen.hpp>
AdvanceCurrentDate (UI_DATE &currentDate)

{
// Advance the current date.
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currentDate++;

Ul_DATE::operator --

Syntax

#include <ui_gen.hpp>

int operator -- (void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks
This operator overload decrements the UI_DATE by one day.

e returnValue,, is the number of days after the UI_DATE object has been decremented.
This raw value is only used to update the current UI_DATE object.

Example
#include <ui_gen.hpp>
DecrementCurrentDate (UI_DATE &currentDate)

// Decrement the current date.
currentDate-—;
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Ul_DATE::operator +=

Syntax

#include <ui_gen.hpp>

void operator += (long days);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload adds days to the UI_DATE object and copies the result back into
the UI_DATE object.

e days,, is the number of days to be added to the UI_DATE object. This value does
not necessarily correspond to any calendar year, but could be used to denote a period
of time such as 1000 days.

Example

#include <ui_gen.hpp>

AddOneWeek (UI_DATE currentDate, UI_DATE &nextWeek)

{
long oneWeek = 7;

// Adding 1 week to the current date gives the next week.

nextWeek = currentDate;
nextWeek += oneWeek;
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UI_QATE: ;operator -=

Syntax
#include <ui_gen.hpp>

void operator -= (long days);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload subtracts days from the UI_DATE object and copies the result
back into the UI_DATE object.

e days,, is the date, given in the number of days, to be subtracted from the UI_DATE
object. This value does not necessarily correspond to any calendar year, but could
be used to denote a period of time such as 1000 days.

Example
#include <ui_gen.hpp>
SubtractWeeks (UI_DATE currentDate, UI_DATE &lastWeek)
{ long oneWeek = 7;
// Subtracting 1 week to the current date gives the previous week.

lastWeek = currentDate;
lastWeek -= oneWeek;
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UI_DATE::operator ==

Syntax

#include <ui_gen.hpp>

int operator == (const UI_DATE &date);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically equal

to the date specified by date.

e returnValue,, is TRUE if the Ul_DATE object is chronologically equal to date.

Otherwise, returnValue is FALSE.

e date,, is the UI_DATE object to be compared.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl1990("Jan. 1, 1990");
UI_DATE twentyFirstCentury("Jan. 1, 2001");

// Check the dates.
if (currentDate == newYearsl1990)
printf("It’s new years day 1990.\n")
else if (currentDate < twentyFirstCentury)
printf("It’s not the twenty first century.\n");
else
printf("It’s the twenty first century.\n");
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g!_DATE: :operator !=

Syntax

#include <ui_gen.hpp>

int operator != (const UI_DATE &date);

Portability

This function is available on the following environments:

B DOS H MS Windows

Remarks

This operator overload determines whether the UI_DATE object is chronologically not
equal to the date specified by date.

e returnValue,, is TRUE if the UL_DATE object is chronologically not equal to date.
Otherwise, returnValue is FALSE.

e date,, is the UI_DATE object to be compared.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_DATE currentDate; // Initialize a system date.
UI_DATE newYearsl990("Jan. 1, 1990");
UI_DATE twentyFirstCentury("Jan. 1, 2001");

// Check the dates.
if (currentDate != newYearsl990)
printf ("It is not new years day 1990.\n")
else if (currentDate < twentyFirstCentury)
printf ("It’s not the twenty first century.\n");
else
printf("It’s the twenty first century.\n");

84 Zinc Interface Library — Programmer’s Reference



CHAPTER 4 - UI_DEVICE

The UI_DEVICE class is an abstract class that defines basic information associated with
input devices (e.g., keyboard, mouse). Since the UI_DEVICE class is abstract, it cannot
be used as a constructed class. Rather, derived classes, such as UID_KEYBOARD,
UID_CURSOR, or UID_MOUSE, must be used. The figure below shows the device

object hierarchy:
DEVICE OBJECT HIERARCHY I

UI_EVENT_MANAGER e UI_DEVICE

UID_KEYBOARD UID_MOUSE UID_CURSOR

(other programmer
defined device
objects)

Classes derived from the UI_DEVICE base class include:

UID_KEYBOARD—A BIOS level polled keyboard interface that retrieves keyboard
information from the end-user.

UID_MOUSE—A polled mouse device that receives mouse information from the
end-user.

UID_CURSOR—A blinking cursor shown on the screen. In text mode, this device
is implemented as the hardware cursor. In graphics mode, this device paints a
blinking cursor on the screen.

Other programmer defined device objects—Any other programmer defined device
that conforms to the operating protocol defined by the UI_DEVICE base class.

Input devices are attached to the event manager at run-time by the programmer. Once a

device is attached, it feeds input information to the event queue when polled by the event
manager, or it feeds directly to the event queue if it is an interrupt device.
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The UI_DEVICE class is declared in UI_EVT.HPP. Its public and protected members

are:

enum ALT_STATE

{
ALT_NOT_PRESSED,
ALT_PRESSED_NO_EVENTS,
ALT_PRESSED_EVENTS

Yok

class EXPORT UI_DEVICE : public UI_ELEMENT

{
friend class EXPORT UI_EVENT_MANAGER;

public:
// Members described in UI_DEVICE reference chapter.
static ALT_STATE altState;
static UI_DISPLAY *display;
static UI_EVENT_MANAGER *eventManager;

int installed;
DEVICE_TYPE type;
DEVICE_STATE state;

virtual ~UI_DEVICE(void) ;
virtual EVENT_TYPE Event (const UI_EVENT &event) = 0;

// Members described in UI_ELEMENT reference chapter.
UI_DEVICE *Next (void) ;
UI_DEVICE *Previous(void) ;

protected:
// Members described in UI_DEVICE reference chapter.
UI_DEVICE (DEVICE_TYPE _type, DEVICE_STATE _state);
static int CompareDevices(void *devicel, void *device2);
virtual void Poll (void) = 0;

ALT_STATE contains values that are used to indicate the status of the ALT key when
an event occurs. The following values are used:

ALT_NOT_PRESSED—The <Alt> key has not been pressed.

ALT_PRESSED_NO_EVENTS—The <Alt> key has been pressed, but no other
input information has been received since the key was pressed.

ALT_PRESSED_EVENTS—The <Alt> key continues to be pressed while
another event has been received.

altState is a static variable that indicates whether the keyboard <Alt> key is being
pressed. It is used by the keyboard and mouse to detect the selection of <Alt> keys
or else to send an <Alt> message if the <Alt> key is pressed and then released with
no other keyboard or mouse event information.
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UI_DEVICE::UI_DEVICE

display is a pointer to a constructed display class. This variable is automatically set
when the derived device is added to the event manager.

eventManager is a pointer to a constructed event manager class. This variable is
automatically set when the derived device is added to the event manager.

installed indicates whether the input device was able to initialize itself. If installation
is successful, installed is TRUE. If installation is not successful—for instance, if the
mouse input device cannot find a mouse driver—installed is FALSE.

type is the type of device that has been created. For example, the keyboard generates
a type of E_KEY, the mouse generates a type of E_MOUSE, and the cursor generates
a type of E_CURSOR. Every device created either has a unique type or else it must
have the generic device type E_DEVICE. The event manager uses the rype infor-
mation in order to recognize the device and send to it its proper messages when the
device receives the events via its Event( ) member function.

state is described by D_ codes (defined in UI_EVT.HPP). These codes are:
D_OFF, D_ON, D_HIDE. These act not only as the raw scan codes for event
information but also as the state information for the device. For example, if a
keyboard is in the D_OFF state, it will not receive any information. If a mouse is
in the D_HIDE state, it will still be active, but it will not be visible on the screen.

#include <ui_evt.hpp>

UI_DEVICE(DEVICE_TYPE _type, DEVICE_STATE _state);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This advanced constructor initializes the information associated with all devices derived
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from the UI_DEVICE base class. The UI_DEVICE constructor is protected since
UI_DEVICE is an abstract class (i.e., only derived instances of Ul_DEVICE should be
made.)

e type, specifies the type of derived device that is to be initialized. The contents of
this argument are copied into the protected type member variable. Zinc Interface
Library reserves the values 0 though 99 for raw input devices. The following devices
are defined within Zinc Interface Library:

E_ALL_INPUT_DEVICES(9)—Identification used to send the event to all
devices with values less than 10.

E_CURSOR(50)—Identification for the UID_CURSOR class.
E_DEVICE(99)—Identification used to define a generic device.
E_KEY (10)—Identification for the UID_KEYBOARD class.
E_MOUSE30)—Identification for the UID_MOUSE class.
E_MSWINDOWS(1)—Identification for MS Windows events.

The rype value associated with each device is significant, because the event manager
polls devices in ascending order. Each derived device class must either use the
E_DEVICE type or have a type that is unique and is within the 0-99 value
restrictions. The following additional raw device identifications are reserved by Zinc
Interface Library for future use: 1-4, 11-19, 31-39, 51-59, 71-79, and 90-98. The
remaining values 5-9, 20-29, 40-49, 60-69, and 80-89 can be used by the
programmer.

e initialState,, specifies the initial state of the derived device. The information
contained in this argument depends on the type of device created but should either
be D_OFF or D_ON.
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Example
#include <ui_evt.hpp>

UID_CURSOR: :UID_CURSOR (DEVICE_STATE initialState) :
UI_DEVICE (E_CURSOR, initialState)
{

UI_DEVICE::"UI_DEVICE
Syntax
#include <ui_evt.hpp>

virtual "UI_DEVICE(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_DEVICE
object. It is used when a derived device class is destroyed.

Ul_DEVICE::CompareDevices

Syntax

#include <ui_evt.hpp>

static int CompareDevices(void *devicel, void *device2);
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This advanced function is used to compare two devices according to their types.

e returnValue, is O if the two devices have the same type. returnValue is positive if
devicel has a greater device type than device2. returnValue is negative if devicel has
a lower device type than device2.

e devicel,, is a pointer to a Ul_DEVICE object.

e device2,, is a pointer to a UL_DEVICE object.

Example
#include <ui_evt.hpp>

UI_EVENT_MANAGER: :UI_EVENT_MANAGER (UI_DISPLAY *_display, int _noOfElements)
UI_LIST (UI_DEVICE: :CompareDevices), queueBlock(_noOfElements), level (1)
{

display = _display;
UI_DEVICE: :display = display;
UI_DEVICE: :eventManager = this;

UI_DEVICE::Event

Syntax

#include <ui_evt.hpp>

virtual EVENT_TYPE Event(const Ul_EVENT &event) = 0;
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This advanced function is a pure virtual function, so it has no declaration. This means
that every class which is derived from UI_DEVICE must have an Event( ) routine.

The Event( ) routine is used to communicate run-time state information to a particular
device. For example, the UID_KEYBOARD::Event( ) routine can receive event infor-
mation to turn on or off keyboard input. The type of information required by the
Event( ) function depends on the type of device that is to receive the message. The basic

rules of event message passing are:

1—The event.type value must be either E_DEVICE or the specific type of device that
is to receive the message. The event manager looks at the type of message to
determine where to route information. For example, if a programmer wanted to send
the D_HIDE message to all devices in the event manager, the following code could
be used:

event.type = E_DEVICE;

event.rawCode = D_HIDE;

event.region.left = 0; // Define the whole screen.
event.region.top = 0;

event.region.right = display->columns - 1;
event.region.bottom = display->lines - 1;
eventManager->Event (event) ;

If only the keyboard needed to be hidden, the event.type shown above could be
changed to contain the E_KEY type. The event manager would only send the event
message to the UID_KEYBOARD device, since its type is the only device containing
the E_KEY value.

2—The event.rawCode must contain the state information. The following general
messages can be sent to a device:

D_HIDE—Hides the device while the application paints information to the
screen. This advanced message prevents the device from leaving blank areas on
the screen when low-level screen painting operations are performed. In general,
a programmer should not use this message. Window objects and display classes
automatically hide the input devices when they paint information to the screen.
If the D_HIDE message is used, the event.region information must contain the
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region that will be re-painted. This allows the affected device to only turn itself
off when the affected region overlaps the device’s screen position. This message
must be used in conjunction with the D_SHOW message (described below) and
should be used in the following order:

// Hide all devices before painting information to the screen.
UI_EVENT event;

event.type = E_DEVICE;

event.rawCode = D_HIDE;

event .region.left = 0; // Define the whole screen.
event.region.top = 0;

event.region.right = display->columns - 1;
event.region.bottom = display->lines - 1;

eventManager->Event (event) ;
// Paint information directly to the screen.

// Show all devices that may have been shut off.
event .rawCode = D_SHOW; // event.region was defined previously
eventManager->Event (event) ;

S_INITIALIZE—Initializes internal information associated with the device.
This message can be used when the device cannot initialize all its information
at the time that the class constructor is called.

D_OFF—Turns the device off.

S_POSITION—Changes the screen position of the device. If this message is
sent, event.position.column and event.position.line must contain the run-time
display position of the device on the screen. The values of event.position.column
and event.position.line depend on the type of display mode in which the
application is running. For example, if a Ul_CURSOR object is to be positioned
at the center of the screen while the application is running in text mode (i.e., a
80 column by 25 line screen) the position values should be:

event.position.column = 40;
event.position.line = 13;

If, on the other hand, the application is running in a 640 column by 480 line
graphics mode, the position values should be:

event.position.column = 320;
event .position.line = 240;

If the device is in a D_OFF state, the position change should be reflected when
the device is turned back on.

D_ON—Turns the device on.
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In addition to the messages described above, each device may be sent private
messages defined by the programmer. Zinc Interface Library reserves message
numbers 0x0000 through OxOOFF. (Programmers may use any unsigned values

greater than 0xOOFF.)

NOTE: The chapters for the UID_CURSOR and UID_MOUSE classes can give
more information about the types of private messages that can be passed in the

event.rawCode variable.

Example

#include <ui_evt.hpp>

main ()

{

UI_DEVICE::Poll

// Attach the keyboard to the event manager.
UI_TEXT_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER eventManager (display) ;
eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

// Turn all the devices off.

UI_EVENT event;

event.type = E_DEVICE;

event .rawCode = D_OFF;

for (UI_DEVICE *device = eventManager.First(); device;
device = device->Next())
device->Event (event) ;

Syntax

#include <ui_evt.hpp>

virtual void Poll(void) = 0;
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Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This advanced function is a pure virtual function, so it has no declaration. This means
that every class which is derived from UI_DEVICE must have a Poll routine.

The Poll( ) routine is used by UI_EVENT_MANAGER::Get( ) to give input devices
time to put event information into the event queue. For example, the UID_-
KEYBOARD::Poll( ) routine gets information from the keyboard BIOS and enters that
information, as UI_EVENT information, into the event manager’s queue of events.

Example
#include <ui_evt.hpp>

int UI_EVENT_MANAGER: :Get (UI_EVENT &event, Q_FLAGS flags)
{

// Stay in loop while no event conditions are met.
int error = -1;
do
{

// Call all the polled devices.

UI_DEVICE *device;

if (!FlagSet (flags, Q_NO_POLL))

for (device = First(); device; device = device->Next())
device->Poll();

} while (error) ;

// Return the error status.
return (error);
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CHAPTER 5 — UI_DISPLAY

The UI_DISPLAY class is an abstract class that defines basic information associated with
the screen display. Since the UI_DISPLAY class is abstract, it cannot be used as a
constructed class. Rather, derived classes, such as UI_BGI_DISPLAY, UI_FG._-
DISPLAY, UI_MSC_DISPLAY, UI_MSWINDOWS_DISPLAY, or Ul_TEXT_DISPLAY
must be used. The graphic image below shows the display object hierarchy:

‘DISPLAY OBJECT HIERARCHYi

UI_DISPLAY

UL_BGI_DISPLAY ‘ ] UI_MSC_DISPLAY | | UI_TEXT_DISPLAY ‘ ce

(other p
defined display

UI_FG_DISPLAY ] UI_MSWINDOWS_DISPLAY ‘ Qo)

Classes derived from the UI_DISPLAY base class include:

UI_BGI_DISPLAY—A graphics display that uses the Borland BGI graphics library
package to display information to the screen. The UI_BGI_DISPLAY class provides
support for CGA, EGA, VGA, and Hercules monochrome display adapters running
in graphics mode.

UI_FG_DISPLAY—A graphics display that uses the Zortech Flash Graphics library
package to display information to the screen. The UI_FG_DISPLAY class provides
support for CGA, EGA, VGA, SVGA, and Hercules monochrome display adapters
running in graphics mode.

UI_MSC_DISPLAY—A graphics display that uses the Microsoft C Graphics library
package to display information to the screen. The UI_MSC_DISPLAY class provides
support for CGA, EGA, VGA, and Hercules monochrome display adapters running
in graphics mode.

UL MSWINDOWS_DISPLAY—A graphics display that uses the Microsoft
Windows environment to display information within the Windows environment.
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UL_TEXT_DISPLAY—A text display that writes the display information to screen
memory. The UI_TEXT_DISPLAY class provides support for MDA, CGA, EGA,
and VGA display adapters running in text mode. This includes the following modes
of operation:

e 25 line x 40 column mode
e 25 line x 80 column mode
e 43 line x 80 column mode
e 50 line x 80 column mode

This class also contains support for snow checking (CGA monitors) and IBM
TopView (which supports operation in Microsoft Windows and Quarterdeck
desqVIEW environments).

Other programmer defined screen display objects—Any other programmer defined
display object that conforms to the operating protocol defined by the Ul_DISPLAY
base class.

The definition of multiple display classes allows the application program to be abstract
in its screen display. Thus, one set of source code can be used to produce output for both
graphics- and text-based environments.

NOTE: The UI_DISPLAY class maintains a set of reserved screen regions. When a
display member function is called, a screen identification argument (screenlID) is
specified. This argument is matched against the screen’s list of reserved regions to ensure
that the object can be drawn to the area specified by the arguments. Only those regions
with the same screenID are updated to the screen.

The UI_DISPLAY class is declared in UI_DSP.HPP. Its public and protected members
are:

class EXPORT UI_DISPLAY
{

public:
// Members described in UI_DISPLAY reference chapter.
int installed;
int isText;
int isMono;
int cellwWidth, cellHeight;
int columns, lines;
int preSpace, postSpace;
long miniNumeratorX, miniDenominatorX;
long miniNumeratorY, miniDenominatorY;

static UI_PALETTE *backgroundPalette;
static UI_PALETTE *xorPalette;
static UI_PALETTE *colorMap;

#1f defined (_WINDOWS) | defined(_Windows)
HANDLE hInstance;
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HANDLE hPrevInstance;
int nCmdShow;
ftendif

virtual T“UI_DISPLAY (void);
virtual void Bitmap (SCREENID screenID, int column, int line,
int bitmapWidth, int bitmapHeight, const UCHAR *bitmapArray,
const UI_PALETTE *palette = NULL,
const UI_REGION *clipRegion = NULL) = 0;
virtual void Ellipse (SCREENID screenlID, int column, int line,
int startAngle, int endAngle, int xRadius, int yRadius,
const UI_PALETTE *palette, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) = 0;
virtual void Line(SCREENID screenID, int columnl, int linel,
int column2, int line2, const UI_PALETTE *palette,
int width = 1, int xor = FALSE,
const UI_REGION *clipRegion = NULL) = 0;
virtual COLOR MapColor (const UI_PALETTE *palette, int isForeground) = 0;
virtual void Polygon (SCREENID screenlID, int numPoints,
const int *polygonPoints, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) = 0;
virtual void Rectangle (SCREENID screenID, const UI_REGION &region,
const UI_PALETTE *palette, int width = 1, int fill = FALSE,
int xor = FALSE, const UI_REGION *clipRegion = NULL) ;
virtual void Rectangle(SCREENID screenID, int left, int top, int right,
int bottom, const UI_PALETTE *palette, int width = 1,
int fill = FALSE, int xor = FALSE,

const UI_REGION *clipRegion = NULL) = 0;
virtual void RectangleXORDiff (const UI_REGION &oldRegion,
const UI_REGION &newRegion) = 0;

void RegionDefine (SCREENID screenlID, const UI_REGION &region);
virtual void RegionDefine (SCREENID screenID, int left, int top,
int right, int bottom) ;
virtual void RegionMove (const UI_REGION &oldRegion, int newColumn,
int newLine, SCREENID oldScreenID = ID_SCREEN,

SCREENID newScreenID = ID_SCREEN) = 0;
virtual void Text (SCREENID screenID, int left, int top,
const char *text, const UI_PALETTE *palette, int length = -1,

int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT)
virtual int TextHeight (const char *string,
SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) = 0;
virtual int TextWidth(const char *string,
SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) = 0;
int VirtualGet (SCREENID screenID, const UI_REGION &region) ;
virtual int VirtualGet (SCREENID screenID, int left, int top, int right,

0;

1

int bottom) = 0;
virtual int VirtualPut (SCREENID screenID) = 0;
protected:

// Members described in UI_DISPLAY reference chapter.

UI_DISPLAY (int isText);

void RegionInitialize(UI_REGION &region, const UI_REGION *clipRegion,
int left, int top, int right, int bottom);

o isText indicates whether the display is running in text or graphics mode. If isText is
TRUE, the application is running in text mode. Otherwise, the application is running
in graphics mode.
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cellWidth and cellHeight are width and height values of a cell coordinate. If the
application is running in text mode, cel/lWidth and cellHeight are 1. Otherwise, the
value of cellWidth and cellHeight is determined by the graphics mode and default
font size. For example, the UI_BGI_DISPLAY class constructor sets cellWidth to
7 and cellHeight to 22.

columns and lines tell how many physical columns or lines are on the display. The
following table shows the correlation of some modes of operation with the value for
columns and lines:

Display mode columns lines
Text 80 column x 25 line 80 25
Text 40 column x 25 line 40 25
Text 80 column x 43 line 80 43
Text 80 column x 50 line 80 50
CGA 320 column x 200 line 320 200
MCGA 320 column x 200 line 320 200
EGA 640 column x 350 line 640 350
VGA 640 column x 480 line 640 480

backgroundPalette is a pointer to the background color palette.
xorPalette is a pointer to the XOR color palette.
colorMap is a pointer to the current color palette.

hinstance is an instance handle that identifies the current instance of the application.
This variable is only available in the Windows version of the library.

hPrevinstance is an instance handle that identifies if the current instance application
is the first instance. This variable is only available in the Windows version of the
library.

nCmdShow is a pointer to any parameters entered from the command line. This
variable is only available in the Windows version of the library.
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UI_DISPLAY::Ul_DISPLAY

Syntax

#include <ui_dsp.hpp>

UI_DISPLAY (int isText);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This advanced constructor returns a pointer to a new UI_DISPLAY object. The
UI_DISPLAY constructor is protected, since UI_DISPLAY is an abstract class (i.e., only
derived instances of UI_DISPLAY should be made).

isText;, indicates whether a text or graphics display is being created. This argument
sets the member isText variable.

Example 1

#include <ui_win.hpp>

main ()

{

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_MSC_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager =
new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);
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Example 2
#include "ui_dsp.hpp"
UI_MSC_DISPLAY::UI_MSC_DISPLAY (int mode) :

UI_DISPLAY (FALSE)
{

Ul_DISPLAY::"UIl_DISPLAY

Syntax
#include <ui_dsp.hpp>

virtual "UI_DISPLAY (void);

Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_DISPLAY
object.

Example

#include <ui_win.hpp>

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = UI_WINDOW_MANAGER (display, eventManager) ;
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// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);

UI_DISPLAY::Bitmap

Syntax
#include <ui_dsp.hpp>

virtual void Bitmap(SCREENID screenlD, int column, int line, int bitmapWidth,
int bitmapHeight, const UCHAR *bitmapArray,
const UI_PALETTE *palette = NULL,
const UL_REGION *clipRegion = NULL) = 0;

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function draws a bitmap image to the screen. The bitmap is defined by an
array of UCHAR (unsigned char) values where each array element represents a bitmap
pixel color.

e screenlD,, is a screen object identification used to determine the parts of the bitmap
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

e column,, and line,, are the starting position of the bitmap (in pixel coordinates).

e bitmapWidth,, and bitmapHeight,, are the bitmap’s pixel width and height.

e bitmapArray,, is the bitmap pattern to be displayed. The bitmap pattern is mapped

into an internal palette map (shown below). This ensures that the bitmap can be
represented in graphics color modes as well as in various gray scale modes.
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palette;, is a pointer to a set of palette entries that overrides the default palette map.
The default palette map is shown below:

static UI_PALETTE _colorMap[1l6] =
{

{ ' ', attrib(BLACK, BLACK), attrib(MONO_BLACK, MONO_BLACK),
SOLID_FILL, BLACK, BLACK, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK }

{ * ', attrib(BLUE, BLUE), attrib(MONO_DIM, MONO_DIM),

SOLID_FILL, BLUE, BLUE, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY 1},

{ ' ', attrib(GREEN, GREEN), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, GREEN, GREEN, BW_BLACK, BW_BLACK, GS_GRAY,

GS_GRAY 1},

{ * ', attrib(CYAN, CYAN), attrib(MONO_DIM, MONO_DIM),

SOLID_FILL, CYAN, CYAN, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY },

{ ' ', attrib(RED, RED), attrib(MONO_DIM, MONO_BLACK),

SOLID_FILL, RED, RED, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY },

{ * ', attrib(MAGENTA, MAGENTA), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, MAGENTA, MAGENTA, BW_BLACK, BW_BLACK, GS_GRAY,
GS_GRAY 1},

{ ' ', attrib(BROWN, BROWN), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, BROWN, BROWN, BW_BLACK, BW_BLACK, GS_GRAY,

GS_GRAY 1},
{ ' ', attrib(LIGHTGRAY, LIGHTGRAY), attrib(MONO_DIM, MONO_DIM),

SOLID_FILL, LIGHTGRAY, LIGHTGRAY, BW_BLACK, BW_BLACK,
GS_GRAY,GS_GRAY},

{ * ', attrib(DARKGRAY, DARKGRAY), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, DARKGRAY, DARKGRAY, BW_BLACK, BW_BLACK, GS_GRAY,
GS_GRAY 1},

{ * ', attrib(LIGHTBLUE, LIGHTBLUE), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTBLUE, LIGHTBLUE, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE 1},

{ * ', attrib(LIGHTGREEN, LIGHTGREEN), attrib (MONO_NORMAL,
MONO_DIM), SOLID_FILL, LIGHTGREEN, LIGHTGREEN, BW_WHITE,
BW_WHITE, GS_WHITE, GS_WHITE },

{ * ', attrib(LIGHTCYAN, LIGHTCYAN), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTCYAN, LIGHTCYAN, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE 1},

{ * ', attrib(LIGHTRED, LIGHTRED), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTRED, LIGHTRED, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE 1},

{ ' ', attrib(LIGHTMAGENTA, LIGHTMAGENTA), attrib (MONO_NORMAL,
MONO_DIM), SOLID_FILL, LIGHTMAGENTA, LIGHTMAGENTA, BW_WHITE,
BW_WHITE, GS_WHITE, GS_WHITE },

{ " ', attrib(YELLOW, YELLOW), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, YELLOW, YELLOW, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE },

{ ' ', attrib(WHITE, WHITE), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, WHITE, WHITE, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE }

NOTE: If a palette map is provided it must contain entries for all possible bitmap
colors.

clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in

addition to the boundary automatically determined by screenID) for the Bitmap( )
function. If clipRegion is NULL, no additional clipping is performed.
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NOTE: Bitmaps do not have text screen equivalents. Thus, this routine should be used
with caution.

Example

#include "ui_win.hpp"
#include <string.h>
#include <graphics.h>

EVENT_TYPE UIW_ICON: :Event (const UI_EVENT &event)
{
// Switch on the event type.
int redisplay = FALSE;
int border = FlagSet (woFlags, WOF_BORDER) ? 1 : 0;
EVENT_TYPE ccode = UI_WINDOW_OBJECT: :LogicalEvent (event, ID_ICON) ;
switch (ccode)

{

)

// Redisplay the object information.

if (redisplay && ratioWidth == 1 && ratioWidth == 1 && !display->istext)
display->Bitmap (screenID, iconRegion, bitmapWidth, bitmapHeight,
bitmapArray) ;

// Return the control code.
return (ccode) ;

Ul_DISPLAY::Ellipse

Syntax
#include <ui_dsp.hpp>
virtual void Ellipse(SCREENID screenlD, int column, int line, int startAngle,

int endAngle, int xRadius, int yRadius, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE, const UI_REGION *clipRegion = NULL) = 0;

Portability

This function is available on the following environments:

B DOS M MS Windows
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Remarks

This virtual function draws and/or fills an arc, circle, or ellipse on the screen.

screenlD;, is a screen object identification used to determine the parts of the ellipse
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

column;, and line,, are the starting position of the ellipse on the screen (in pixel
coordinates).

startAngle,, and endAngle, are starting and ending angles of the ellipse. If a
complete ellipse is desired, startangle should be 0 and endAngle should be 360.

XRadius,, and yRadius;, are the horizontal and vertical pixel radii of the ellipse.

palette;, is a pointer to the palette argument used when drawing the graphics line.
The palette’s foreground color is used to draw the border of the ellipse. The palette’s
background color is used to fill the ellipse (if fill is TRUE).

fill;, is a value that tells whether to fill the ellipse. If this value is TRUE, the ellipse
is filled according to the specified palette’s fill pattern and background color.

xor;, is a flag that tells whether the ellipse should be displayed according to an XOR
attribute. If this value is TRUE, the ellipse is drawn using an XOR attribute.

clipRegion;, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Ellipse( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Ellipses do not have text screen equivalents. Thus, this routine should be used
with caution.

Example
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#include <ui_dsp.hpp>

class CIRCLE : public UI_WINDOW_OBJECT
{

public:

int £i11;

EVENT_TYPE CIRCLE::Event (const UI_EVENT &event)
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EVENT_TYPE ccode = UI_WINDOW_OBJECT::LogicalEvent (event, ID_CIRCLE);

switch (ccode)
{
case S_DISPLAY_INACTIVE:
case S_DISPLAY_ACTIVE:
if (display->isText || !UI_WINDOW_OBJECT: :NeedsUpdate (event, ccode))
break;

// Set up a temporary clip region then draw the circle.
display->RegionDefine (screenID | 0x1000, true);

int column = true.left + (relative.right - relative.left) / 2;
int line = true.top + (relative.bottom - relative.top) / 2;

int radius = (relative.bottom - relative.top) / 2;
if (radius < (relative.right - relative.left) / 2)
radius = (relative.right - relative.left) / 2;

display->Ellipse(screenID | 0x1000, column, line, 0, 360, radius,
radius, lastPalette, fill);
// Restore the normal region.
display->RegionDefine (screenID, true);
break;
}
// Return the control code.
return (ccode) ;

UI_DISPLAY::Line

Syntax
#include <ui_dsp.hpp>
virtual void Line(SCREENID screenID, int columnl, int linel, int column2, int line2,

const UI_PALETTE *palette, int width = 1, int xor = FALSE,
const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function draws a line between two points on the screen.
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screenlD,, is a screen object identification used to determine the parts of the line that
can be updated to the screen. Only those screen locations that match screenlD are
updated.

columnl,, and linel,, are the starting position of the line on the screen (in pixel
coordinates).

column2,, and line2, are the ending position of the line on the screen (in pixel
coordinates).

palette,, is a pointer to the palette argument used when drawing the graphics line.
The palette’s foreground color is used to draw the line.

width,, is the width (in pixels) of the line.

xor,, is a flag that tells whether the line should be displayed according to an XOR
attribute. If this value is TRUE, the line is shown using an XOR attribute.

clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Line( )
function. If clipRegion is NULL, no additional clipping is performed.

Example
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void UI_WINDOW_OBJECT: :Border (EVENT_TYPE ccode, UI_REGION &region,

{

const UI_PALETTE *palette)

// Determine the border and update the region.

region = true;

int displayBorder = (ccode == S_DISPLAY_ACTIVE ||
ccode == S_NON_CURRENT || ccode == S_DISPLAY_INACTIVE |
ccode == S_CURRENT) ? TRUE : FALSE;

if (displayBorder && palette)
{

UI_PALETTE tPalette = *palette;

tPalette.colorForeground = tPalette.colorBackground;

tPalette.bwForeground = tPalette.bwBackground;

tPalette.grayScaleForeground tPalette.grayScaleBackground;

display->Line(screenID, region.left, region.top, region.left,
region.bottom, &tPalette);

display->Line(screenID, region.right, region.top, region.right,
region.bottom, &tPalette);

}
region.left++;
region.right--;
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UI_DISPLAY::MapColor

Syntax
#include <ui_dsp.hpp>

virtual COLOR MapColor(const UL_PALETTE *palette, int isForeground);

Portability

This function is available on the following environments:

H DOS [ MS Windows

Remarks

This advanced function gives the actual color according to the type of display and access.
For example, if the application is running in full color mode and the foreground is
requested, this function returns the palette’s foreground color attribute. If, however, the
application is running in a gray-scale mode, the same call returns the gray scale
foreground color.

*  returnValue,, is the actual color to be set.
* palette,, is the palette whose colors are to be determined.

* isForeground,, is a flag that tells whether a foreground or background color is
desired. If this value is TRUE, the foreground color will be returned.

Ul_DISPLAY::Polygon

Syntax
#include. <ui_dsp.hpp>
virtual void Polygon(SCREENID screenID, int numPoints, const int *polygonPoints,

const UI_PALETTE *palette, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL);
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Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This virtual function draws and/or fills a polygon on the screen.

screenlD,, is a screen object identification used to determine the parts of the polygon
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

numPoints,, is the number of points in the polygon.

polygonPoints,, is a pointer to a sequence of integers (i.e., numPoints x 2). Each
integer pair gives a column and line point on the polygon.

palette,, is a pointer to the palette argument used when drawing the polygon. The
palette’s foreground color is used to draw the border of the polygon. The palette’s
background color is used to fill the polygon (if fill is TRUE).

fill,, is a value that tells whether to fill the polygon. If this value is TRUE, the
polygon is filled according to the specified palette’s fill pattern and background color.

xor,, is a flag that tells whether the polygon should be displayed according to an
XOR attribute. If this value is TRUE, the polygon is shown using an XOR attribute.

clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Polygon( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Polygons do not have text screen equivalents. Thus, this routine should be used
with caution.

Example
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#include <ui_dsp.hpp>

class TRIANGLE : public UI_WINDOW_OBJECT

{

public:
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int fill;
Y

EVENT_TYPE TRIANGLE: :Event (const UI_EVENT &event)
{
EVENT_TYPE ccode = UI_WINDOW_OBJECT: :LogicalEvent (event, ID_TRIANGLE) ;
switch (ccode)
{
case S_DISPLAY_INACTIVE:
case S_DISPLAY_ACTIVE:
if (display->isText || !UI_WINDOW_OBJECT: :NeedsUpdate (event, ccode))
break;

// Set up a temporary clip region then draw the triangle.
display->RegionDefine (screenID | 0x1000, true);
int triangle(8];

triangle[0] = triangle[6] =

true.left + (relative.right - relative.left) / 2;
triangle[l] = triangle[7] = true.top;
triangle([2] = true.left;
triangle[3] = triangle[5] true.top + relative.bottom;
triangle([4] = true.left + relative.right;

display->Polygon(screenID | 0x1000, 4, triangle, lastPalette, fill);
// Restore the normal region.

display->RegionDefine (screenID, true);

break;

}
// Return the control code.
return (ccode);

UI_DISPLAY::Rectangle

Syntax
#include <ui_dsp.hpp>

virtual void Rectangle(SCREENID screenID, const UI_REGION &region,
const UI_PALETTE *palette, int width = 1, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL);
or

virtual void Rectangle(SCREENID screenID, int left, int top, int right, int bottom,
const UI_PALETTE *palette, int width = 1, int fill = FALSE, int xor = FALSE,
const UL_REGION *clipRegion = NULL) = 0;
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Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

These overloaded functions draw and/or fill a bar or rectangle on the screen.

The first virtual function draws a rectangular box according to the region argument.

screenID,, is a screen object identification used to determine the parts of the rectangle
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

region,, is the region whose box is to be drawn.

palette,, is a pointer to the palette argument used when drawing the rectangle. The
palette’s foreground color is used to draw the border of the rectangle. The palette’s
background color is used to fill the rectangle (if fill is TRUE).

width;, specifies the pixel width of the rectangle’s border.

fill,, is a value that tells whether to fill the rectangle. If this value is TRUE, the
rectangle is filled according to the specified palette’s fill pattern and background
color.

xor,, is a flag that tells whether the rectangle should be displayed according to an
XOR attribute. If this value is TRUE, the rectangle is shown using an XOR attribute.

clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Rectangle( )
function. If clipRegion is NULL, no additional clipping is performed.

The second virtual function draws a rectangular box according to two points (left-top and
right-bottom) that form the rectangular region.
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screenID,, is a screen object identification used to determine the parts of the rectangle
that can be updated to the screen. Only those screen locations that match screenID
are updated.
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e left,, and top,, are the starting position of the rectangle.
e right, and bottom,, are the ending position of the rectangle.

e palette,, is a pointer to the palette argument used when drawing the rectangle. The
palette’s foreground color is used to draw the border of the rectangle. The palette’s
background color is used to fill the rectangle (if fill is TRUE).

e width,, specifies the pixel width of the rectangle’s border.

e fill, is a value that tells whether to fill the rectangle. If this value is TRUE, the
rectangle is filled according to the specified palette’s fill pattern and background
color.

e xor, is a flag that tells whether the rectangle should be displayed according to an
XOR attribute. If this value is TRUE, the rectangle is shown using an XOR attribute.

* clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Rectangle
function. If clipRegion is NULL, no additional clipping is performed.

Example
#include <ui_win.hpp>

EVENT_TYPE UIW_BORDER: :Event (const UI_EVENT &event)
{
// Switch on the event type.
UI_REGION region;
EVENT_TYPE ccode = UI_WINDOW_OBJECT: :LogicalEvent (event, ID_BORDER) ;
switch (ccode)
{
case S_DISPLAY_INACTIVE:
case S_DISPLAY_ACTIVE:
// Draw the borders around the object.
if (!display->isText && !UI_WINDOW_OBJECT: :NeedsUpdate (event, ccode))
break;
UI_PALETTE *palette = UI_WINDOW_OBJECT::LogicalPalette(ccode) ;
lastPalette = palette;
if (display->isText)
display->Rectangle(screenID, true, palette,
(ccode == S_DISPLAY ACTIVE) ? 2 : 1);
else
{
region = parent->true;
eventManager->DevicesHide (parent->true) ;
UI_PALETTE *outlinePalette = MapPalette(paletteMapTable,
PM_ACTIVE, ID_BLACK_SHADOW) ;
display->Rectangle (screenID, true, outlinePalette);
display->Rectangle(screenID, region, outlinePalette);
UI_WINDOW_OBJECT: : Shadow(region, 1);

// Display the top and bottom lines.
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int temp = region.bottom;

region.bottom = true.top - 1;
display->Rectangle(screenID, region, palette, 0, TRUE);
region.bottom = temp;

temp = region.top;

region.top = true.bottom + 1;
display->Rectangle(screenID, region, palette, 0, TRUE);
region.top = temp;

}

// Return the control code.
return (ccode) ;

UI_DISPLAY::RectangleXORDiff

Syntax
#include <ui_dsp.hpp>

virtual void RectangleXORDiff(const UL_REGION &oldRegion,
const UI_REGION &newRegion) = 0;

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This advanced virtual function draws the difference of two XOR rectangles to the screen.
The two parameters allow the programmer to specify an old XOR rectangle that has been
set previously by Rectangle( ) where its xor flag was set to TRUE.

*  oldRegion,, is the old XOR region.

e newRegion,, is the new XOR region.
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Example
#include <ui_win.hpp>

void UI_WINDOW_MANAGER: :Modify (UI_WINDOW_OBJECT *object,
const UI_EVENT &event)
{

UI_REGION newRegion = object->true;
UI_REGION oldRegion = newRegion;

// Update the new region.

if (oldRegion.left != newRegion.left ||
oldRegion.top != newRegion.top ||
oldRegion.right != newRegion.right ||
oldRegion.bottom != newRegion.bottom)

// Compute the lower-right coordinates.
newRegion.right = newRegion.left + width - 1;
newRegion.bottom = newRegion.top + height 1@

// Remove the old region and update the new region.
if (eventManager->Get (tEvent, Q_NO_BLOCK | Q_NO_DESTROY) != 0 ||

MapEvent (eventMapTable, tEvent, ID_WINDOW_OBJECT, ID_WINDOW_OBJECT)
!= L_CONTINUE_SELECT)

display->RectangleXORDiff (oldRegion, newRegion) ;
oldRegion = newRegion;

UI_DISPLAY::RggionDefine

Syntax
#include <ui_dsp.hpp>

void RegionDefine(SCREENID screenID, const UL_REGION &region);

or
virtual void RegionDefine(SCREENID screenlD, int left, int top, int right, int bottom);

Portability

This function is available on the following environments:

B DOS M MS Windows
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Remarks

These advanced overloaded functions are used to reserve a specified region of the screen
with a particular identification value.

The first function defines the region according to a rectangular box.

* screenlD,, is the identification to use to define the region. Once a region has been
defined, only those objects with the same screen identification will be allowed to
write information to the screen region bound by region.

* region, is the region whose boundary is to be reserved. The coordinates 0, 0,
O0xFFFF, and OxFFFF reserve the whole screen.

The second virtual function defines the region according to two points (left-top, right-
bottom) that form the rectangular region.

* screenlD,, is the identification to use to define the region. Once a region has been
defined, only those objects with the same screen identification will be allowed to
write information to the screen region bound by the region points.

> left, top,, right,, and bottom,, are values that define the region to be reserved. The
coordinates 0, 0, OxFFFF, and OxFFFF reserve the whole screen.

Example 1
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#include <ui_win.hpp>

void UI_WINDOW_MANAGER: :ToFront (UI_WINDOW_OBJECT *object, int refreshold,
int newWindow)
{

// Bring the object to the front of the object queue.
if (firstObject != object)
{
if (UI_LIST::Index(object) != -1)
UI_LIST::Subtract (object) ;
UI_LIST::Add (firstObject, object);
¥

// Validate the object’s region.
if (FlagSet (object->woAdvancedFlags, WOAF_MULTIPLE_REGIONS)
{

UI_EVENT event;

event.type = S_DEFINE_REGION;

object->Event (event) ;
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else
display->RegionDefine (object->screenID, object->true);

Example 2

#include <ui_win.hpp>
EVENT_TYPE UIW_ICON: :Event (const UI_EVENT &event)
{
// Switch on the event type.
int redisplay = FALSE;
int border = FlagSet (woFlags, WOF_BORDER) ? 1 : 0;
EVENT_TYPE ccode = UI_WINDOW_OBJECT: :LogicalEvent (event, ID_ICON) ;
switch (ccode)
{
case S_DEFINE_REGION:
if (!parent)
{
if (!display->isText)
display->RegionDefine (screenID, iconRegion);
if (string)
display->RegionDefine (screenID, stringRegion);

break;
}

// Return the control code.
return (ccode) ;

UI_DISPLAY::RegionMove

#include <ui_dsp.hpp>

virtual void RegionMove(const UI_REGION &region, int newColumn, int newLine,
SCREENID oldScreenlD = ID_SCREEN,
SCREENID newScreenID = ID_SCREEN);
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Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

This virtual function copies the screen contents of a particular region to a new area on the
screen.

region,, is a reference pointer to the region whose screen contents are to be moved.

newColumn,, and newLine,, are the new starting position where the old region
information is to be moved.

oldScreenID,, and newScreenID,, are advanced arguments used by Microsoft
Windows to identify the source and destination window handles.

Example
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#include <ui_win.hpp>

void UI_WINDOW_MANAGER: :Modify (UI_WINDOW_OBJECT *object,
const UI_EVENT &event)
{

UI_REGION newRegion = object->true;
UI_REGION oldRegion = newRegion;

// Move the region.
if (!sizeObject)
display->RegionMove (object->true, newRegion.left, newRegion.top);
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Ul_DISPLAY::Text

Syntax
#include <ui_dsp.hpp>

virtual void Text(SCREENID screenlID, int left, int top, const char *ftext,
const UI_PALETTE *palette, int length = -1, int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT) = 0;

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function draws a text string to the screen.

e screenlD;, is a screen object identification used to determine the parts of the text
string that can be updated to the screen. Only those screen locations that match
screenlD are updated.

e left;, and top,, are the starting position of the text on the screen (in pixel coordinates).

e fext, is a pointer to the text to be displayed to the screen.

e palette,, is a pointer to the palette argument used when drawing the text. The
palette’s foreground color is used to draw the characters of the text. The palette’s

background color is used to fill the region behind the text (if fill is TRUE).

e length,, is the number of characters to display to the screen. If length is -1, the string
is displayed until the ‘\O’ character is found.

e fill, is a value that tells whether to fill the rectangular space occupied by text. If this
value is TRUE, the region is filled according to the specified palette’s background
color.
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* xory, is a flag that tells whether the rectangular space occupied by fext should be
displayed according to an XOR attribute. If this value is TRUE, fext is displayed
according to the XOR attribute. In addition, if xor is TRUE, no text argument is
needed, as long as length is greater than zero.

* clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Text( )
function. If clipRegion is NULL, no additional clipping is performed.

e font, is the font to be used when drawing the text string to the screen.

Example
#include <ui_win.hpp>

EVENT_TYPE UI_WINDOW_OBJECT: :DrawText (SCREENID screenID, UI_REGION &tRegion,
const char *text, UI_PALETTE *palette)
{
int length = ui_strlen(text);
WORD wFormat = DT_SINGLELINE | DT_VCENTER;
if (FlagSet (woFlags, WOF_JUSTIFY_CENTER))

wFormat |= DT_CENTER;
else if (FlagSet (woFlags, WOF_JUSTIFY_RIGHT))
wFormat |= DT_RIGHT;

COLORREF oldForeground = SetTextColor (hDC, foreground);
COLORREF oldBackground = SetBkColor (hDC, background) ;
: :DrawText (hDC, (LPSTR)text, length, &region, wFormat);
SetTextColor (hDC, oldForeground) ;
SetBkColor (hDC, oldBackground) ;
if (screenID != ID_DIRECT)
EndPaint (screenlID, &ps);
return (TRUE);

UI_DISPLAY:: TextHeight

Syntax
#include <ui_dsp.hpp>

virtual int TextHeight(const char *string, SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) = 0;
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Portability

This function is available on the following environments:

B DOS H MS Windows

Remarks

This function returns the height of a specified string.

o returnValue,, is the height of the string. If the application is running in text mode,
this value is always 1. Otherwise, returnValue is the pixel height of the string.

e string,, is a pointer to the string whose height is to be determined.
e screenlD,, is a screen object identification used to identify regions of the screen.

e font, is the font to be used when measuring the text string to the screen.

Example

#include <ui_win.hpp>

void UI_WINDOW_OBJECT::Text (char *string, int depth, int ccode,
const UI_PALETTE *palette)

{
// Display the text to the screen.

// Make sure it is a valid string.
if (string == | | skringl0] == *"\0")
return;

// See if the string will fit.

int height = display->TextHeight (string);

if (region.bottom - region.top + 1 < height)
return;

char scrapBuffer[128];
strncpy (scrapBuffer, string, 128);

scrapBuffer[127] = "\0’;
char *hotKey = strchr(scrapBuffer, ’'7');
if (hotKey)

strcpy (hotKey, hotKey + 1);
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int width = display->TextWidth (scrapBuffer) ;

if (width > region.right - region.left + 1)

{
width = region.right - region.left;
scrapBuffer[width / display->cellWidth] = ’\0’;

UI_DISPLAY:: TextWidth

Syntax
#include <ui_dsp.hpp>
virtual int TextWidth(const char *string, SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) = 0;

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function returns the width of a specified string.

*  returnValue,, is the width of the string. If the application is running in text mode,
this value is the character width of the string. Otherwise, returnValue is the pixel
width of the string.

*  string;, is a pointer to the string whose width is to be determined.

* screenlD;, is a screen object identification used to identify regions of the screen.

* font, is the font to be used when measuring the text string.
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Example

#include <ui_win.hpp>

void UI_WINDOW_OBJECT: :Text (char *string,

{

const UI_PALETTE *palette)

// Display the text to the screen.

// Make sure it is a valid string.
if (string == |l strihg[0]1 == *XO0~)
return;

// See if the string will fit.

int height = display->TextHeight (string) ;
if (region.bottom - region.top + 1 < height)

return;

char scrapBuffer[128];
strncpy (scrapBuffer, string, 128);

scrapBuffer[127] = '\0’;
char *hotKey = strchr(scrapBuffer, "7');
if (hotKey)
strcpy (hotKey, hotKey + 1);
int width = display->TextWidth(scrapBuffer);

if (width > region.right - region.left + 1)

{
width = region.right - region.left;

scrapBuffer [width / display->cellWidth]

Ul_DISPLAY::VirtualGet

Syntax

#include <ui_dsp.hpp>

int depth,

int ccode,

N

int VirtualGet(SCREENID screenID, const U_REGION &region);

virtual int VirtualGet(SCREENID screeniD, int left, int top, int right, int bottom);

or

Portability

This function is available on the following environments:

B DOS M MS Windows
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Remarks

These overloaded functions copy a section of the display to a video buffer (defined by the
library) in memory. When a certain area of the screen is going to be drawn or re-drawn
many times, it may be advantageous to copy that portion of the screen into memory, do
all of the drawing, and then copy the modified ‘virtual screen’ back onto the actual
screen.

The first overloaded function copies a portion of the screen, specified by region, into the
virtual screen buffer.

e screenID,, is a screen object identification used to identify regions of the screen.

e region,,, specifies the region of the screen to be copied into the virtual screen
buffer.

The second overloaded function copies a portion of the screen, specified by left, top, right,
and bottom, into the virtual screen buffer.

o left, specifies the left boundary of the screen region to be copied into the virtual
screen buffer.

» top,, specifies the top boundary of the screen region to be copied into the virtual
screen buffer.

»  right, specifies the right boundary of the screen region to be copied into the virtual
screen buffer.

e bottom,, specifies the bottom boundary of the screen region to be copied into the
virtual screen buffer.

Example
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WO_GRAPH: : DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (screenID, 0, 0, 100, 100);

display->1line(0, 0, 100, 100);
display->1line(0, 100, 100, 0);

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenID) ;
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UI_DISPLAY::VirtualPut

Syntax
#include <ui_dsp.hpp>

virtual int VirtualPut(SCREENID screenlD);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function copies the virtual screen buffer back on to the screen location from where
it was copied by the call to VirtualGet( ).

e screenlD,, is a screen object identification used to identify regions of the screen.

Example

WO_GRAPH: : DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (0, 0, 100, 100);

display->1line(0, 0, 100, 100);
display->1line(0, 100, 100, 0);

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenID);

Chapter 5 — UI_DISPLAY 123




124 Zinc Interface Library — Programmer’s Reference



CHAPTER 6 — Ul_ELEMENT

The UI_ELEMENT class serves as the base class to all window object classes, all input
device classes, and several other specialized classes in Zinc Interface Library. List
elements allow the programmer to tie related objects together using UI_ELEMENT
pointers to each object. UI_ELEMENT pointers allow different types of derived objects
to be referred to by their base class (i.e., U_ELEMENT). This allows different objects
to be managed in the same linked-list. Classes derived from the UI_ELEMENT base
class can be viewed in the following manner:

Keyboard Mouse Cursor

NOTE: In the figure above, the solid line denotes the base class (i.e., U_ELEMENT)
and the dotted line shows the possible logical extensions of a derived class.

The UI_ELEMENT class is declared in UI_GEN.HPP. Its public and protected members
are:

class EXPORT UI_ELEMENT
{
friend class EXPORT UI_LIST;

public:
// Members described in UI_ELEMENT reference chapter.
virtual ~UI_ELEMENT (void) ;
virtual void *Information (INFO_REQUEST request, void *data,
OBJECTID objectID = 0);
UI_ELEMENT *Next (void) ;
UI_ELEMENT *Previous(void) ;

protected:
// Members described in UI_ELEMENT reference chapter.
UI_ELEMENT *previous, *next;

UI_ELEMENT (void) ;
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e previous and next are pointers to additional elements (or derived class elements)
stored in doubly-linked lists.

UI_ELEMENT::Ul_ELEMENT

Syntax

#include <ui_gen.hpp>

UI_ELEMENT (void);

Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

This advanced constructor returns a pointer to a new UI_ELEMENT object. The
UI_ELEMENT class is of little use by itself; rather, Zinc Interface Library uses the
element constructor to initialize specific class objects.

Example 1

#include <ui_evt.hpp>
UI_DEVICE: :UI_DEVICE (RAW_EVENT _type, DEVICE_STATE _state) : UI_ELEMENT(),

installed (FALSE), enabled(TRUE), type(_type), state(_state),
display (NULL), eventManager (NULL)
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Example 2
#include <ui_win.hpp>
UI_WINDOW_OBJECT: :UI_WINDOW_OBJECT (int left, int top, int width, int height,
WOF_FLAGS _woFlags, WOAF_FLAGS _woAdvancedFlags) : UI_ELEMENT(),

woFlags (_woFlags), woAdvancedFlags (_woAdvancedFlags)

// Initialize the screen object information.

UL_ELEMENT::"UI_ELEMENT

#include <ui_gen.hpp>

virtual "UI_ELEMENT (void);

ortapility

This function is available on the following environments:

B DOS M MS Windows

This virtual destructor destroys the class information associated with the UL_ELEMENT
object. The destructor is declared virtual so that derived list element destructors can be
called. (If the destructor for the UI_ELEMENT class were not declared virtual, the
programmer would need to call the destroy function associated with each derived class.)

Toll=

#include <ui_gen.hpp>

ElementFunctionl ()

{
UI_ELEMENT elementl;
UI_ELEMENT *element?2;
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// The elementl destructor is automatically called when the function ends.
delete element2;

Ul_ELEMENT::Information

Syntax
#include <ui_win.hpp>

virtual void *Information(INFO_REQUEST request, void *data,
OBJECTID objectID = 0);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function is a stub; it is included at the UI_ELEMENT level so that derived objects
can be accessed using Information( ).

UI_ELEMENT::Next

Syntax
y

#include <ui_win.hpp>

UIL_ELEMENT *Next(void);

This function is available on the following environments:

l DOS M MS Windows
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Remarks

This function returns a pointer to the next element, if one exists, in the list of elements.

NOTE: The Next( ) function is also used by window objects and input devices. In each
case, the function is overloaded to return an object pointer typecast according to the
context. For example, window objects generally return a UI_ WINDOW_OBJECT pointer
when Next( ) is called:

UIW_WINDOW *window = new UIW_WINDOW(O, 0O, 40, 10);

*window

+ new UIW_BORDER

+ new UIW_MAXIMIZE_BUTTON

+ new UIW_MINIMIZE_BUTTON

+ new UIW_SYSTEM_BUTTON

+ new UIW_TITLE ("Window 1")

+ new UIW_TEXT(0, 0, 0, 0, TXF_NO_FLAGS, WOF_NON_FIELD_REGION) ;
(UI_WINDOW_OBJECT *object = window->First(); object;

object = object->Next())

for

Input devices, however, return a UI_DEVICE pointer:

UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

for (UI_DEVICE *device = eventManager->First(); device;
device = device->Next()) ;

Some other class objects return specific element pointers (e.g., U_QUEUE_ELEMENT,
UI_REGION_ELEMENT, UIW_POP_UP_ITEM). Refer to each class definition for
information about the return value of Next( ).

UI_ELEMENT::Previous

Syntax

#include <ui_win.hpp>

UI_ELEMENT *Previous(void);
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Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This function returns a pointer to the previous element, if one exists, in the list of
elements.

NOTE: The Previous( ) function is also used by window objects and input devices. In
each case, the function is overloaded to return an object pointer typecast according to the
context. For example, window objects generally return a UL WINDOW_OBIJECT pointer
when Previous( ) is called:

UIW_WINDOW *window = new UIW_WINDOW(O, 0, 40, 10);

*window

+ new UIW_BORDER

+ new UIW_MAXIMIZE_BUTTON

+ new UIW_MINIMIZE_BUTTON

+ new UIW_SYSTEM_BUTTON

+ new UIW_TITLE("Window 1")

+ new UIW_TEXT(0, 0, 0, 0, TXF_NO_FLAGS, WOF_NON_FIELD_REGION) ;
(UI_WINDOW_OBJECT *object = window->Last(); object;

object = object->Previous())

for

Input devices, however, return a UI_DEVICE pointer:

UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
for (UI_DEVICE *device = eventManager->Last (); device;
device = device->Previous());

Some other class objects return specific element pointers (e.g., U_QUEUE_ELEMENT,
UIL_REGION_ELEMENT, UIW_POP_UP_ITEM). Refer to each class definition for
information about the return value of Previous( ).
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CHAPTER 7 - UI_ERROR_SYSTEM

The UI_ERROR_SYSTEM class implements an error system class that Zinc Interface
Library and programmers use to report run-time errors. If the environment where the
application is running (e.g., Windows) has a native error system, then Ul_ERROR_-
SYSTEM will call that error system. It is the default error system if no other error
system is specified.

The UI_ERROR_SYSTEM class is declared in UI_WIN.HPP. Its public and protected
members are:

class EXPORT UI_ERROR_SYSTEM : public UIW_WINDOW
{
public:
// Members described in UI_ERROR_SYSTEM reference chapter.
UI_ERROR_SYSTEM (void) ;
virtual ~UI_ERROR_SYSTEM (void) ;
virtual void Beep(void) ;
virtual UIS_STATUS ReportError (UI_WINDOW_MANAGER *windowManager,
UIS_STATUS errorStatus, char *format, ...);

UI_ERROR_SYSTEM::UI_ERROR_SYSTEM

Syntax

#include <ui_win.hpp>

UI_ERROR_SYSTEM(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This constructor returns a pointer to a new UI_ERROR_SYSTEM class object.
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Example
#include <ui_win.hpp>

main()
{

// Install the error system.
UI_ERROR_SYSTEM *errorSystem = new UI_ERROR_SYSTEM() ;
UI_WINDOW_OBJECT: :errorSystem = errorSystem;

// Clean up.

delete errorSystem;
delete windowManager;
delete eventManager;
delete display;

UI_ERROR_SYSTEM::"Ul_ERROR_SYSTEM

Syntax

#include <ui_win.hpp>

virtual "UL_ERROR_SYSTEM(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the Ul_ERROR_-
SYSTEM object.

Example

#include <ui_win.hpp>

main ()

{
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// Install the error system.
UI_ERROR_SYSTEM *errorSystem = new UI_ERROR_SYSTEM() ;
UI_WINDOW_OBJECT: :errorSystem = errorSystem;

// Clean up.

delete errorSystem;
delete windowManager;
delete eventManager;
delete display;

UI_ERROR_SYSTEM::Beep

ovynt

#include <ui_win.hpp>

virtual void Beep(void);

This function is available on the following environments:

B DOS M MS Windows

This function sounds the computer’s speaker indicating to the user that an error has
occurred.

#include "ui_win.hpp"

UIS_STATUS UI_ERROR_SYSTEM: :ReportError (UI_WINDOW_MANAGER *_windowManager,
UIS_STATUS errorStatus, char *format, ...)
{
// Beep then display the error.
Beep();
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UI_ERROR_SYSTEM::ReportError

Syntax

#include <ui_win.h>

virtual UIS_STATUS ReportError(const UL WINDOW_MANAGER *windowManager,
UIS_STATUS errorStatus, const char *format[, argument, ...]);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function is used to report an error via the error system. It does this by
sounding a single beep and displaying a window with the error message, format, when the
error occurs. This function is declared virtual so that additional error systems can be
written to override this function. The figure below shows the graphic UI_ERROR_-
SYSTEM presentation window:

o The path cAzinc\bin{*.exe is invalid.

e windowManager,, is a pointer to the window manager.
e errorStatus,, indicates the type of action to take place when the error occurs.
e format, is the printf style format that controls how the string is to be converted.

e argument, and ... are the printf style arguments that are used by the format string.
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#include <ui_win.hpp>

ExampleFunction (UI_WINDOW_OBJECT *item)
{
item->errorSystem->ReportError (item->windowManager, WOS_NO_STATUS
"The path %s is invalid.", "c:\\zinc\\bin\\*.exe");
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CHAPTER 8 — UI_EVENT

The UI_EVENT structure is used to store all information passed through Zinc Interface
Library (from the event manager to the window manager).

The UIl_EVENT structure is declared in UL_EVT.HPP. Its fields are shown below:

struct EXPORT UI_EVENT
{
// Members described in UI_EVENT reference chapter.
EVENT_TYPE type;
union
{
MSG message;
RAW_CODE rawCode;
}i
union
{
UI_KEY key;
UI_REGION region;
UI_POSITION position;
UI_SCROLL_INFORMATION scroll;
void *data;
Jet

UI_EVENT (void) ;
UI FVFNT(FVENT?TYPE _type, RAW_CODE _rawCode = 0);
UI_EVENT (EVENT_TYPE _type, RAW_CODE _rawCode, const UI_KEY &_key);
UI_EVENT (EVENT_TYPE _type, RAW_CODE _rawCode, const UI_REGION &_region);
UI_EVENT (EVENT_TYPE _type, RAW_CODE _rawCode,
const UI_POSITION &_position);
UI_EVENT (EVENT_TYPE _type, RAW_CODE _rawCode,
const UI_SCROLL_INFORMATION &_scroll);
#if defined (_WINDOWS) | defined(_Windows)
UI_EVENT (EVENT_TYPE type, HWND hWnd, WORD wMsg, WORD wParam,
LONG lParam) ;
ftendif
}i

e type is the type of event. Events are numbered as follows:
-32,767 to -1,000—Reserved by Zinc Interface Library for future use.
-999 to -1—Reserved by Zinc Interface Library for system messages. System
messages are declared in UI_EVT.HPP. A full description of these messages

is given in Appendix B—System Events.

0 to 99—Reserved for raw device identifications. The following constants
(declared in UI_EVT.HPP) are pre-defined:

E_CURSOR(50)—Identification for the UID_CURSOR class object.
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E_DEVICE(99)—Identification for generic device communication.
E_KEY(10)—Identification for the UID_KEYBOARD class object.
E_MOUSE(30)—Identification for the UID_MOUSE class object.

The following additional raw device identifications are reserved by Zinc Interface
Library for future use: 1-4, 11-19, 31-39, 51-59, 70-79, and 90-98. The
remaining values 5-9, 20-29, 40-49, 60-69, and 80-89 can be used by the
programmer.

100 to 9,999—Reserved by Zinc Interface Library for logical events. Logical
messages are declared in UL_EVT.HPP. A full description of these messages
is given in Appendix C-Logical Events.

10,000 to 32,767—Available to the programmer for private use. These values
are not used by Zinc Interface Library.

rawCode is the raw code value for the type of sending device. The following devices
(declared in UI_EVT.HPP) use the rawCode event field:

UID_KEYBOARD—The rawCode for the keyboard device is the raw scan code
associated with the key. For example, pressing <F1> generates a raw scan code
of 0x3B00. In this case, the UL_EVENT structure would contain the following
values:

event.type = E_KEY;

event.rawCode = 0x3B00;

event.key.value = 0; // low 8 bits of rawCode
event.key.shiftState = 0,

UID_MOUSE—The rawCode for the mouse device is the keyboard shift state
(low 8 bits) and the mouse button state (high 8 bits). For example, pressing the
left mouse button while holding the <Left-shift> key generates a raw code of
0x0102 (0x0002 for the <Left-shift> key and 0x0100 for the left-mouse button).
In this case, the UI_EVENT structure would contain the following values:

event.type = E_MOUSE,;

event.rawCode = 0x0102,;

event.position.column = <current mouse column position>;
event.position.line = <current mouse row position>;
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e message is message the received if the application is running in Windows. Since
rawCode and message are tied together in an enum structure, only one is actually
used, depending on the current environment.

e key, region, position, scroll, and data are types of specific information associated with
the event.

UI_EVENT::UI_EVENT

Syntax

UI_EVENT(void);

or

UIL_EVENT(EVENT_TYPE _type, RAW_CODE _rawCode = 0);
or

UI_EVENT(EVENT_TYPE _type, RAW_CODE _rawCode, const U_KEY &_key);
or

UI_EVENT(EVENT_TYPE _type, RAW_CODE _rawCode,
const UI_REGION &_region);
or

UI_EVENT(EVENT_TYPE _type, RAW_CODE _rawCode,
const UI_POSITION &_position);
or

UI_EVENT(EVENT_TYPE _type, RAW_CODE _rawCode,
const UI_SCROLL_INFORMATION &_scroll);

or

UI_EVENT(EVENT_TYPE type, HWND hWnd, WORD wMsg, WORD wParam,
LONG [Param);

Portability
This function is available on the following environments:

H DOS M MS Windows

Remarks

The first overloaded constructor takes no arguments. It creates a basic event structure
with no special initialization.
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The second overloaded constructor initializes an event structure with the following
arguments:

e _type,, contains a valid EVENT_TYPE.
* _rawCode,, contains a valid RAW_CODE.

The third overloaded constructor initializes an event structure with the following
arguments:

* _type,, contains a valid EVENT_TYPE.
e _rawCode,, contains a valid RAW_CODE.
* _key, contains the address of a UI_KEY structure.

The fourth overloaded constructor initializes an event structure with the following
arguments:

e _type,, contains a valid EVENT_TYPE.

e _rawCode,, contains a valid RAW_CODE.

e _region,, contains the constant address of a UI_REGION structure.

The fifth overloaded constructor initializes an event structure with the following
arguments:

e _type,, contains a valid EVENT_TYPE.

* _rawCode,, contains a valid RAW_CODE.

* _position,, contains the constant address of a UI_POSITION structure.

The sixth overloaded constructor initializes an event structure with the following
arguments:

e _type,, contains a valid EVENT_TYPE.

* _rawCode,, contains a valid RAW_CODE.
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_scroll;, contains the constant address of a Ul_SCROLL_INFORMATION structure.

The seventh overloaded constructor is used only for Windows programming. It initializes
an event structure with the following arguments:

Example

_type;, contains a valid EVENT_TYPE.

hWhnd;, contains a handle to a window.

wMsg;, contains an input message.

wParam,, is a WORD value containing specific message information.

[Param;, is a LONG value containing specific message information.

4

#include <ui_win.hpp>

main ()

{

}

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

EVENT_TYPE ccode;

do

{
// Get an event from the event manager.
UI_EVENT event;
eventManager->Get (event, Q_NORMAL) ;
// Pass the event to the window manager.
windowManager->Event (event) ;

} while (ccode != L_EXIT);

static void Exit (UI_WINDOW_OBJECT *item, UI_EVENT &event, EVENT_TYPE ccode)

{

// Send an L_EXIT message through the system.

event.type = L_EXIT;

UI_EVENT_MANAGER *eventManager = ((UIW_POP_UP_ITEM *)item)->eventManager;
eventManager->Put (event, Q_BEGIN) ;
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void UI_WINDOW_MANAGER: :Add (UI_WINDOW_OBJECT *object)
{

// Flag the old object as non-current.
if (firstObject && object != firstObject)
firstObject->Event (UI_EVENT (S_NON_CURRENT) ) ;

// Flag the new object as current.
if (object != firstObject && UI_LIST::Index (object) != -1)
{
UI_LIST::Subtract (object) ;
UI_LIST::Add(firstObject, object);
i
else if (object != firstObject)
{
UI_LIST::Add (firstObject, object);
object->Event (UI_EVENT(S_INITIALIZE));
object->Event (UI_EVENT(S_CREATE) ) ;
3
display->RegionDefine (object->screenID, object->true);
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CHAPTER 9 - UI_EVENT_MANAGER

The UI_EVENT_MANAGER class serves as the control unit for input devices and as the
storage unit for event information that is processed by Zinc Interface Library modules
(e.g., keyboard input information as well as system messages). The graphic illustration
below shows the conceptual operation of the event manager within the library:

KEYBOARD MOUSE CURSOR
R R
| UI_EVENT_MANAGER |
—>
C MAIN PROGRAM CONTROL D
T v
UI_WINDOW_MANAGER ‘

The controlling portion of the UL_EVENT_MANAGER class contains a list of input
devices that are either polled by the event manager (e.g., a keyboard device) or are
automatically interrupted by the device’s interrupt service routine (e.g., a mouse device).

The storage portion of the U_ EVENT_MANAGER class is implemented as an array of
UI_EVENT structures. The size of this array is specified by the programmer when the
event manager class is constructed. Input devices feed to the event manager when they
are polled or when their interrupt routine is activated.

The UIL_EVENT_MANAGER class is declared in UL_EVT.HPP. Its public and protected
members are:

class EXPORT UI_EVENT_MANAGER : public UI_LIST
{
public:
// Members described in UI_EVENT_MANAGER reference chapter.
UI_EVENT_MANAGER (UI_DISPLAY *display, int noOfElements = 100);
virtual ~UI_EVENT_MANAGER (void) ;
EVENT_TYPE DevicePosition (DEVICE_TYPE deviceType, int column, int line);
EVENT_TYPE DeviceState (DEVICE_TYPE deviceType,
DEVICE_STATE deviceState);
EVENT_TYPE Devicelmage (DEVICE_TYPE deviceType,
DEVICE_IMAGE devicelImage) ;
virtual EVENT_TYPE Event (const UI_EVENT &event,
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DEVICE_TYPE deviceType = E_DEVICE);
int Get (UI_EVENT &event, Q_FLAGS flags = Q_NORMAL) ;
void Put (const UI_EVENT &event, Q_FLAGS flags = Q_END) ;

// Members described in UI_LIST reference chapter.
void Add(UI_DEVICE *device);

UI_DEVICE *Current (void) ;

UI_DEVICE *First (void);

UI_DEVICE *Last (void) ;

void Subtract (UI_DEVICE *device);

UI_EVENT_MANAGER &operator+ (UI_DEVICE *device);
UI_EVENT_MANAGER &operator- (UI_DEVICE *device);

protected:
// Members described in UI_EVENT_MANAGER reference chapter.
int level;
UI_DISPLAY *display;
UI_QUEUE_BLOCK queueBlock;
}s

* level is used with DeviceState( ) to tell whether the device has been hidden. If level
is 1, then all devices are visible. If level is less than 0, then all devices are hidden.

* display is a pointer to the current display class.

*  queueBlock is a pointer to the event queue, which contains all of the messages sent

by the devices as well as all other communication within Zinc Interface Library.

UI_EVENT_MANAGER::UI_EVENT_MANAGER
Syntax
#include <ui_evt.hpp>

UI_EVENT_MANAGER(UI_DISPLAY *display, int noOfElements = 100);

’

Portability
This function is available on the following environments:

B DOS M MS Windows

Remarks

This constructor returns a pointer to a new U_EVENT_MANAGER class object. It must

be called after the display class constructor has been called.
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display,, is a pointer to the screen display. This pointer is used by input devices
when they display their information to the screen display (e.g., the blinking cursor of
the UI_CURSOR class object).

noOfElements,, tells the maximum number of elements to reserve in the event queue.
The event manager automatically allocates space for noOfElements.

Example 1

#include <ui_win.hpp>

main ()

{

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT MANAGER *eventManager = new UI_EVENT MANAGER(display, 100);
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

// Restore the system. We must explicitly call the destructor for the
// window manager and event manager to preserve the creation order.
delete windowManager;

delete eventManager;

delete display;

return (0);

Example 2

main ()

{

// Initialize Zinc Interface Library with pointers to the major classes.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER(display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager =

new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);
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UI_EVENT_MANAGER::"UI_EVENT_MANAGER

Syntax

#include <ui_evt.hpp>

virtual "UI_EVENT_MANAGER(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual destructor destroys the class information associated with the UL_EVENT -
MANAGER object and destroys the class information of any input device that remains
attached to the event manager.

Example

#include <ui_win.hpp>

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

// Restore the system. We must explicitly call the destructor for the
// window manager and event manager to preserve the creation order.
delete windowManager;

delete eventManager;

delete display;

return (0);
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UI_EVENT_MANAGER::Devicelmage

Syntax

#include <ui_evt.hpp>

EVENT_TYPE Devicelmage(DEVICE_TYPE deviceType,
DEVICE_IMAGE devicelmage);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function sends a programmer specified state message to all input devices that match
deviceType.

e returnValue,, is the new state of the device (i.e., event.type.)

out

e deviceType,, is the device identification where the state message is to be sent. The
following device types (declared in UI_EVT.HPP) may be specified:

E_CURSOR—Sends the state information to the UID_CURSOR class object (if
it is in the device list).

E_DEVICE—Sends the state information to all input devices in the event
manager’s device list.

E_MOUSE—Sends the state information to the UID_MOUSE class object (if
it is in the device list.)

e devicelmage,, is the new image of the device. For mouse and cursor devices, the
allowable image changes (declared in UI_EVT.HPP) are:

E_CURSOR—The UID_CURSOR class recognizes the following image
information:

DC_INSERT—Changes the cursor to an insert cursor (e.g., ‘_’.)
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DC_OVERSTRIKE—Changes the cursor to an overstrike cursor (e.g., T

E_MOUSE—These must be recognized by deviceType. For example, the
UID_MOUESE class recognizes the following image information:

DM_EDIT—Displays a

’ mouse pointer.

DM_DIAGONAL_ULLR—Displays a upper-left to lower-right diagonal
mouse pointer.

DM_DIAGONAL_LLUR—Displays a lower-left to upper-right diagonal
mouse pointer.

DM_MOVE—Displays a hand mouse pointer.
DM_HORIZONTAL—Displays a ‘>’ mouse pointer.
DM_VERTICAL—Displays a ‘1’ mouse pointer.
DM_VIEW—Displays a normal ‘~’mouse pointer.
DM_WAIT—Displays an hour-glass mouse pointer.

DM_POSITION—Displays a cross-hair mouse pointer.

Example
#include <ui_evt.hpp>

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;

// Display an hour glass until the program is ready to receive user input.
eventManager->DeviceImage (E_MOUSE, DM WAIT) ;
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UI_EVENT_MANAGER::DevicePosition

#include <ui_evt.hpp>

void DevicePosition(DEVICE_TYPE deviceType, int column, int line);

This function is available on the following environments:

B DOS M MS Windows

"ma

This function sets the position for a receiving device (e.g., mouse or cursor).

e deviceType,, is the type of device (e.g., E_CURSOR or E_MOUSE) for which the
message is intended.

e column,, and line,, is the position to where the device will be moved. The value of
column and line depends on the type of display mode in which the application is
running. For example, if the cursor is to be positioned at the center of the screen
while the application is running in text mode (i.e., a 80 column by 25 line screen) the
position values should be:

column = 40;
line = 13;
eventManager->DevicePosition (E_CURSOR, column, line);

If on the other hand, the application is running in a 640 column by 480 line graphics
mode, the position values should be:

column = 320;
line = 240;
eventManager->DevicePosition (E_CURSOR, column, line);

#include <ui_evt.hpp>

main ()
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// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;

// Reposition the cursor the top-left side of the screen.
eventManager->DevicePosition(E_CURSOR, 0, 0);

UI_EVENT_MANAGER::DeviceState

Syntax

#include <ui_evt.hpp>

EVENT_TYPE DeviceState(DEVICE_TYPE deviceType, DEVICE_STATE deviceState);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This function sends a programmer specified state message to all input devices that match
deviceType.

e returnValue_, is the new state of the device.

out

* deviceType,, is the device identification where the state message is to be sent. The
following device types (declared in UI_EVT.HPP) may be specified:

E_CURSOR—Sends the state information to the UID_CURSOR class object (if
it is in the device list).
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E_DEVICE—Sends the state information to all input devices in the event
manager’s device list.

E_MOUSE—Sends the state information to the UID_MOUSE class object (if
it is in the device list).

E_KEY—Sends the state information to the UID_KEYBOARD class object (if
it is in the device list).

e deviceState,, is the new state of the device. Allowable state changes (declared in
UI_EVT.HPP) are:

D_ON—Turns the specified device on. If deviceType is E_DEVICE, all devices
in the event manager’s device list are sent the D_ON message.

D_OFF—Turns the specified device off. If deviceType is E_DEVICE, all
devices in the event manager’s device list are sent the D_OFF message.

D_STATE—Gets the state information associated with the specified device. If
deviceType is E_DEVICE, only the state of the last device in the event
manager’s device list is returned.

Other device states—These must be recognized by deviceType. For example,
the UID_MOUSE class also recognizes the following state information:

DM_EDIT—Displays a

’ mouse pointer.
DM_DIAGONAL_ULLR—Displays a upper-left diagonal mouse pointer.
DM_DIAGONAL_LLUR—Displays a lower-left diagonal mouse pointer.
DM_MOVE—Displays a hand mouse pointer.
DM_HORIZONTAL—Displays a ‘<>’ mouse pointer.
DM_VERTICAL—Displays a ‘!’ mouse pointer.

DM_VIEW—Displays a normal ‘<’mouse pointer.

DM_WAIT—Displays an hour-glass mouse pointer.
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Example

#include <ui_evt.hpp>

main ()

{

// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;

// Display an hour glass until the program is ready to receive user input.
eventManager->DeviceState (E_MOUSE, DM_WAIT);

UI_EVENT_MANAGER::Event

Syntax

#include <ui_evt.hpp>

virtual EVENT_TYPE Event(const UL_EVENT &event,

DEVICE_TYPE deviceType = E_DEVICE);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This virtual function allows the programmer to communicate with devices through the
event manager. This permits the programmer to change the interaction of input devices
without having a pointer to the device.

152

event,, is the message to be passed to an input device.

deviceType,, is the type of device to which the message will be passed.
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Example 1

#include <ui_evt.hpp>

ExampleFunctionl ()
{
// Attach the keyboard to the event manager.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;

// Turn all the devices off.

UI_EVENT event;

event.type = E_DEVICE;

event.rawCode = D_OFF;
eventManager->Event (event, E_DEVICE);

Example 2

#include "ui_win.hpp"

EVENT_TYPE UIW_TITLE::Event (const UI_EVENT &event)

{
// Switch on the event type.
EVENT_TYPE ccode = UI_WINDOW_OBJECT: :LogicalEvent (event, ID_TITLE);
switch (ccode)

{

case L_VIEW:
if (!FlagSet (parent->woAdvancedFlags, WOAF_NO_MOVE) &&
UI_WINDOW_OBJECT: :Overlap (event.position))
{

// Setting tEvent equal to event sends the message to same device
// as where the message originated.

UI_EVENT tEvent = event;

tEvent.rawCode = DM_MOVE;

eventManager->Event (event, E_DEVICE);

break;

3
// Continue to default.

default:
ccode = UIW_BUTTON: :Event (event) ;
break;

}

// Return the control code.
return (ccode);
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UILEVENT_MANAGER::Got

Syntax

#include <ui_evt.hpp>

int Get(UI_EVENT &event, Q_FLAGS flags = Q_NORMAL);

Portability

This function is available on the following environments:

H DOS MW MS Windows

Remarks

154

This function gets an event from the event manager’s input queue, if one is available.
(When input devices receive information, they feed the information to the event manager.
The event manager in turn dispatches the information when the UI_EVENT_-
MANAGER::Get( ) function is called.)

o returnValue,, is set to 0 if an event was available and copied to the event argument.
Otherwise, a negative value is returned, indicating that an event was not available for
the type of request made.

e event,,, is a reference pointer to the event. This argument is a copy of the event
information.

 flags,, indicates the type of read operation to perform with the devices in the event
manager’s list of devices. The following flags (declared in ULEVT_HPP) specify
the read operation:

Q_BEGIN—Retrieves the event from the beginning of the input queue. Setting
this flag forces the event manager to return the oldest event in the event queue.

Q_BLOCK—Remains in the UI_ EVENT_MANAGER::Get( ) function until
an event is received from one of the input devices.

Q_DESTROY—Destroys the event information from the event manager after it
is copied to event.
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Example

Q_END—Retrieves the event from the end of the input queue. Setting this flag
forces the event manager to return the most recent event in the event queue.

Q_NO_BLOCK—Immediately returns from the UL_ EVENT_MANAGER::-
Get( ) function, even if there is not an event in the event queue.

Q_NO_DESTROY—Does not destroy the event information from the input
queue. If this flag is set, the next call to U_ EVENT_MANAGER::Get( ) will
return the same event.

Q_NO_POLL—Does not poll the devices before checking the event queue.
This is an advanced flag that should only be used by UI_DEVICE class objects
when they communicate with the event manager. It prevents UI_DEVICE class
objects from being recursively called by the U EVENT_MANAGER::Get( )
routine.

Q_NORMAL—Performs a standard read operation. This flag is equivalent to
setting the Q_BLOCK, Q_BEGIN, Q_DESTROY, and Q_POLL flags.

Q_POLL—Ensures that all devices in the event manager’s device list are called
before information is retrieved from the event queue. This enables the device
objects (e.g., the keyboard and cursor) to perform any polling operations (e.g.,
BIOS calls for the keyboard device) before the event queue is examined.

#include <ui_win.hpp>

main ()

{

// Attach the devices directly to the event manager.

UI_DISPLAY *display = new UI_TEXT_DISPLAY;

UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,

eventManager) ;

EVENT_TYPE ccode;

do
{

// Get an event from the event manager.
UI_EVENT event;
eventManager->Get (event, Q_ NORMAL) ;
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// Pass the event to the window manager.
ccode = windowManager->Event (event) ;
} while (ccode != L_EXIT);

UI_EVENT_MANAGER::Put

Syntax

#include <ui_evt.hpp>

void Put(const UI_EVENT &event, Q_FLAGS flags = Q_END);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This routine puts an event into the event queue.

e event, is a reference pointer to the event. This argument has the event information
that is put in the input queue.

e flags, indicates the order in which to insert the event into the event queue. The
following flags (declared in UI_EVT.HPP) are recognized by the UI_EVENT_-
MANGER::Put( ) function:

Q_BEGIN—Puts the event information at the beginning of the input queue (i.e.,
before the oldest event in the input queue.)

Q_END—Puts the event information at the end of the input queue (i.e., after the
most recent event in the input queue.)
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Example
#include <ui_win.hpp>

static void Exit (UI_WINDOW_OBJECT *item, UI_EVENT &event, EVENT_TYPE ccode)
{

// Send an L_EXIT message through the system.

event.type = L_EXIT;

UI_EVENT_MANAGER *eventManager = item->eventManager;

eventManager->Put (event, Q_BEGIN) ;
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CHAPTER 10 — UI_EVENT_MAP

The
For

UI_EVENT_MAP structure is used to map raw input device events to logical events.
example, Zinc Interface Library declares default event mapping for the UID_-

KEYBOARD and UID_MOUSE class objects. Some of their mapped values are:

The

<F1> — Mapped to L_HELP; a message that causes the system to generate context-
sensitive help information about the current window object.

<Ctrl C> — Mapped to L_EXIT_FUNCTION; a message that causes program
execution to end.

<Ctrl F5> — Mapped to L_BEGIN_MARK for editable window objects (e.g.,
UIW_DATE, UIW_STRING). This key allows end-users to begin marked regions
that can be cut or copied for later use.

<Left-mouse-button drag> — Mapped to L_CONTINUE_MARK for editable
objects. This is equivalent to the <Ctrl F5> key that begins a marked region.

<Left-mouse-button click>— Mapped to L_BEGIN_SELECT; an option that selects
a new window field.

UI_EVENT_MAP structure is declared in UL_WIN.HPP. Its fields are:

struct EXPORT UI_EVENT_MAP
{
// Members described in UI_EVENT_MAP reference chapter.
OBJECTID objectID;
LOGICAL_EVENT logicalValue;
RAW_CODE eventType;

static LOGICAL_EVENT MapEvent (UI_EVENT_MAP *mapTable,
const UI_EVENT &event,
OBJECTID idl = ID_WINDOW_OBJECT, OBJECTID id2 = ID_WINDOW_ORJECT,
OBJECTID id3 = ID_WINDOW_OBJECT, OBJECTID id4 = ID_WINDOW_OBJECT,
OBJECTID id5 = ID_WINDOW_OBJECT) ;

objectID is the object identification for which the match applies. (A full list of object
identifications is given in UL_EVT.HPP.) Each window identification has an “ID_"
prefix. Some example window object identifications are:

ID_WINDOW_OBJECT—This identification is a default identification
associated with all class objects derived from the UL_WINDOW_OBJECT base
class.
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ID_BORDER—This identification is associated with the UTW_BORDER class
object.

ID_STRING—This identification is associated with the UIW_STRING object
or with any class object derived from the UIW_STRING base class (e.g.,
UIW_DATE, UIW_TEXT).

e logicalValue is the logical event to map. (A full list of logical values is given in
UI_EVT.HPP.) Each logical value has an “L_" prefix. Some example logical
values are:

L_EXIT—EXxits the application program.

L_BEGIN_MARK—Begins a mark region. This logical event is understood by
all editable window objects (e.g, UIW_STRING, UIW_FORMATTED_STRING,
UIW_TEXT).

* eventType is the raw device identification. The following event types (declared in
UI_EVT.HPP) are pre-defined by Zinc Interface Library:

E_CURSOR—Identification for the UID_CURSOR object.

E_KEY—Identification for the UID_KEYBOARD object. This device generates
keyboard input information.

E_MOUSE—Identification for the UID_MOUSE object. This device generates
mouse input information.

UI_EVENT_MAP::MapEvent

Syntax

#include <ui_evt.hpp>

static LOGICAL_EVENT MapEvent(UIl_EVENT_MAP *mapTable,
const U_EVENT &event,
OBJECTID idl = ID_WINDOW_OBJECT,
OBJECTID id2 = ID_WINDOW_OBIJECT,
OBJECTID id3 = ID_WINDOW_OBJECT,
OBJECTID id4 = ID_WINDOW_OBIJECT,
OBJECTID id5 = ID_WINDOW_OBJECT);
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This advanced function provides the logical mapping (if any) of a raw event.

e returnValue,, is the logical event that matches the event and identification
parameters. If no match occurs, this value is event.type (the event type passed into
the match function).

* mapTable, is a pointer to the event map table to be used by the event mapping
function.

* event, is the raw event to be mapped. The event.type and event.rawCode values are
used by the event mapping function.

e idl,, id2,, id3,, id4,, and id5, are hierarchal identification values to use while
interpreting the raw event. For example, the UIW_TEXT class object uses the
following identification values when it looks for a logical mapping:

id1—ID_TEXT
id2—ID_WINDOW
id3—ID_WINDOW_OBIJECT
idd—unused

id5—unused

Example 1

#include <ui_evt.hpp>

static UI_EVENT_MAP _myHotKeyMapTable[] =

{

ID_WINDOW_OBJECT, HOT_KEY_SYSTEM, E_KEY, ALT_PERIOD },
ID_WINDOW_OBJECT, HOT_KEY_SYSTEM, E_KEY, ALT_SPACE },
ID_WINDOW_OBJECT, HOT_KEY_MINIMIZE, E_KEY, ALT_WHITE_MINUS },
ID_WINDOW_OBJECT, HOT_KEY_MINIMIZE, E_KEY, ALT_GRAY_MINUS 1},
ID_WINDOW_OBJECT, HOT_KEY_MAXIMIZE, E_KEY, ALT_WHITE_PLUS },
ID_WINDOW_OBJECT, HOT_KEY_MAXIMIZE, E_KEY, ALT_GRAY_PLUS },
ID_END, 0, 0, 0 }

A s e A

}i
const int MY_EVENT = 10000;

static UI_EVENT_MAP _myEventMapTable[] =
{
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{ MY_EVENT, L_EXIT, E_KEY, ALT_F10 },
{ MY_EVENT, L_EXIT, E_KEY, ALT_X },

{ ID_END, 0, 0, O }
Yi

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

// Simplify the global hot key table.
eventManager->hotKeyTable = _myHotKeyMapTable;
UI_EVENT event;

do

// Get an event from the event manager.
event.type = MapEvent (_myEventMapTable, event, MY EVENT, MY_EVENT);

if (event.type != L_EXIT)
event .type = windowManager->Event (event) ;
} while (event.type != L_EXIT);
}
Example 2

#include <ui_evt.hpp>

class EXPORT UI_WINDOW_OBJECT : public UI_ELEMENT
{
protected:
EVENT_TYPE LogicalEvent (const UI_EVENT &event, OBJECTID currentID)
{ return (UI_EVENT_MAP::MapEvent (eventMapTable, event, currentID,
windowID[0], windowID[1], windowID[2], windowID[3], windowID([4])); }

}
EVENT_TYPE UIW_TITLE::Event (const UI_EVENT &event)
EVENT_TYPE ccode = UI_WINDOW_OBJECT::LogicalEvent (event, ID_ TITLE);

switch (ccode)
{

}

return (ccode) ;
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CHAPTER 11 — Ul_FG_DISPLAY

The UI_FG_DISPLAY class implements a graphics display that uses the Zortech Flash
Graphics library package to display information to the screen.

The UI_FG_DISPLAY class is declared in UI_DSP.HPP.

members are:

class EXPORT UI_FG_DISPLAY : public UI_DISPLAY, public UI_REGION_LIST

{

public:

struct FGFONT

{
char *fontptr;
char *fontptr2;

}
typedef char FGPATTERN[8];

static UI_PATH *searchPath;
static FGFONT fontTable [MAX_LOGICAL_FONTS] ;
static FGPATTERN patternTable[MAX_LOGICAL_PATTERNS];

// Members described in UI_FG_DISPLAY reference chapter.

UI_FG_DISPLAY (int mode = 0);

virtual “UI_FG_DISPLAY (void) ;

virtual void Bitmap (SCREENID screenlID, int column, int line
int bitmapWidth, int bitmapHeight, const UCHAR *bitmapArray,
const UI_PALETTE *palette = NULL,
const UI_REGION *clipRegion = NULL) ;

virtual void Ellipse (SCREENID screenID, int column, int line,
int startAngle, int endAngle, int xRadius, int yRadius,
const UI_PALETTE *palette, int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;

virtual void Line(SCREENID screenID, int columnl, int linel,
int column2, int line2, const UI_PALETTE *palette, int width =
int xor = FALSE, const UI_REGION *clipRegion = NULL) ;

1,

virtual COLOR MapColor (const UI_PALETTE *palette, int isForeground);

virtual void Polygon (SCREENID screenID, int numPoints,
const int *polygonPoints, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;

Its public and protected

virtual void Rectangle (SCREENID screenID, int left, int top, int right,

int bottom, const UI_PALETTE *palette, int width = 1,
int fill = FALSE, int xor = FALSE,
const UI_REGION *clipRegion = NULL) ;
virtual void RectangleXORDiff (const UI_REGION &oldRegion,
const UI_REGION &newRegion) ;
virtual void RegionDefine (SCREENID screenID, int left, int top,
int right, int bottom);
virtual void RegionMove (const UI_REGION &oldRegion, int newColumn,
int newLine, SCREENID oldScreenID = ID_SCREEN,
SCREENID newScreenID = ID_SCREEN) ;
virtual void Text (SCREENID screenID, int left, int top,
const char *text, const UI_PALETTE *palette, int length,
int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT) ;
virtual int TextHeight (const char *string,
SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT) ;
virtual int TextWidth(const char *string,
SCREENID screenID = ID_SCREEN,
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LOGICAL_FONT font = FNT_DIALOG_FONT) ;
virtual int VirtualGet (SCREENID screenID, int left, int top, int right,
int bottom) ;
virtual int VirtualPut (SCREENID screenID) ;
}i

*  FGFONT this structure contains the following font information:

Jfontptr contains the font information for the first 128 characters.
Sontptr2 contains the font information for the second 128 characters.

* FGPATTERN is an array of 8 bytes that make-up the 8x8 bitmap pattern. Each byte
(8 bits) corresponds to 8 pixels in the pattern. The patterns defined by Zinc are:
PTN_SOLID_FILL, PTN_INTERLEAVE_FILL, and PTN_BACKGROUND_FILL.
For more information see the Zortech C++ Library Reference.

*  searchPath contains the path to be searched for font files.

* fontTable is an array of FGFONT. The default array contains space for eight
FGFONT entries. The following entries are pre-defined by Zinc:

FNT_SMALL_FONT—is a font that is used to display an icon’s text string.

FNT_DIALOG_FONT—is a font that is used when text is displayed on window
objects (e.g., UIW_BUTTON, UIW_STRING, UIW_TEXT, etc.)

FNT_SYSTEM_FONT—is a sans-serif style font that is used to display a
window’s title.

NOTE: When these three fonts are used, no font files are needed since they are
linked into Zinc Interface Library. However, if other fonts are added to this table,
the proper font files must either be in the current path or be linked into the
application.

*  patternTable is an array of FGPATTERN. The default array contains space for 8
FGPATTERN entries. The following entries are pre-defined by Zinc:

PTN_SOLID_FILL—Solid fill.
PTN_INTERLEAVE_FILL—Interleaving line fill.

PTN_BACKGROUND_FILL—Background fill style.
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e maxColors tells the maximum number of colors supported by the display. For
example, an EGA display supports sixteen colors, whereas a VGA display may
support 256 colors.

UI_FG_DISPLAY::UI_FG_DISPLAY

Syntax
#include <ui_dsp.hpp>

UI_FG_DISPLAY (int mode = 0);

Portability

This function is available on the following environments:

W DOS [ MS Windows

Remarks

This constructor returns a pointer to a new UI_FG_DISPLAY object. When a new
UI_FG_DISPLAY class is constructed, the system finds the associated Zortech device
driver, then clears the screen display to the background color and pattern specified by the
member variable backgroundPalette that was inherited from UI_DISPLAY.

e mode,, is used to determine which graphics driver to initialize. For example, if mode
were set to EGACOLOR, the Zortech fg_init_egacolor( ) function would be called.
If mode is 0, the routine auto-detects the current display mode. For more information
on this argument, see fg_init( ) in the Zortech C++ Function Reference.

The default settings of the UI_FG_DISPLAY class is given below:
font—The default font is the Zortech system font. This is an 8x8 bit-mapped font.

mode—The default mode is determined by the mode argument discussed above.

background—The background color is determined by the values contained in the
backgroundPalette member variable.
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cell size—The default cell size (i.e., cellWidth and cellHeight) is 8 pixels wide by 16
pixels high. Thus, when objects are constructed, they are placed on 8x16 cell
boundaries.

colors—The run-time colors are determined by the colors defined in the UI_-
PALETTE_MAP member variables, or by those defined within an individual
application.

Example

#include <ui_win.hpp>

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_FG_DISPLAY;
if (!display->installed)
{
delete display;
display = new UI_TEXT_DISPLAY;
}

UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager =
new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);

UI_FG_DISPLAY::"UI_FG_DISPLAY

Syntax
#include <ui_dsp.hpp>

virtual "UI_FG_DISPLAY (void);
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Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_-
FG_DISPLAY object and clears the screen display.

Example
#include <ui_win.hpp>

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_FG_DISPLAY;
if (!display->installed)
{
delete display;
display = new UI_TEXT_DISPLAY;
}

UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager =
new UI_WINDOW_MANAGER (display, eventManager) ;

// Restore the system.
delete windowManager;
delete eventManager;
delete display;

return (0);
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Ul_FG_DISPLAY::Bitmap

Syntax
#include <ui_dsp.hpp>

virtual void Bitmap(SCREENID screenID, int column, int line, int bitmapWidth,
int bitmapHeight, const UCHAR *bitmapArray,
const UI_PALETTE *palette = NULL, const Ul_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function draws a bitmap image to the screen. The bitmap is defined by an
array of UCHAR (unsigned char) values where each array element represents a bitmap
pixel color.

e screenlD,, is a screen object identification used to determine the parts of the bitmap
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

*  column,, and line,, are the starting position of the bitmap (in pixel coordinates).

*  bitmapWidth,, and bitmapHeight,, are the bitmap’s pixel width and height.

e bitmapArray,, is the bitmap pattern to be displayed. The bitmap pattern is mapped
into an internal palette map (shown below). This ensures that the bitmap will be

represented in graphics color modes as well as in various gray scale modes.

e palette,, is a pointer to a set of palette entries that override the default palette map.
The default palette map is shown below:

static UI_PALETTE _colorMap[l6] =
{

{ * ', attrib(BLACK, BLACK), attrib(MONO_BLACK, MONO_BLACK),
SOLID_FILL, BLACK, BLACK, BW_BLACK, BW_BLACK, GS_BLACK,
GS_BLACK 1},

{ ’ ', attrib(BLUE, BLUE), attrib(MONO_DIM, MONO_DIM),

SOLID_FILL, BLUE, BLUE, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY 1},
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', attrib(GREEN, GREEN), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, GREEN, GREEN, BW_BLACK, BW_BLACK, GS_GRAY,

GS_GRAY 1},

', attrib(CYAN, CYAN), attrib(MONO_DIM, MONO_DIM),

SOLID_FILL, CYAN, CYAN, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY },
', attrib(RED, RED), attrib(MONO_DIM, MONO_BLACK),

SOLID_FILL, RED, RED, BW_BLACK, BW_BLACK, GS_GRAY, GS_GRAY },
', attrib(MAGENTA, MAGENTA), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, MAGENTA, MAGENTA, BW_BLACK, BW_BLACK, GS_GRAY,
GS_GRAY 1},

*, attrib(BROWN, BROWN), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, BROWN, BROWN, BW_BLACK, BW_BLACK, GS_GRAY,

GS_GRAY },

‘, attrib(LIGHTGRAY, LIGHTGRAY), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, LIGHTGRAY, LIGHTGRAY, BW_BLACK, BW_BLACK,
GS_GRAY,GS_GRAY},

', attrib(DARKGRAY, DARKGRAY), attrib(MONO_DIM, MONO_DIM),
SOLID_FILL, DARKGRAY, DARKGRAY, BW_BLACK, BW_BLACK, GS_GRAY,
GS_GRAY 1},

', attrib(LIGHTBLUE, LIGHTBLUE), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTBLUE, LIGHTBLUE, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE },

', attrib(LIGHTGREEN, LIGHTGREEN), attrib(MONO_NORMAL,
MONO_DIM), SOLID_FILL, LIGHTGREEN, LIGHTGREEN, BW_WHITE,
BW_WHITE, GS_WHITE, GS_WHITE },

', attrib(LIGHTCYAN, LIGHTCYAN), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTCYAN, LIGHTCYAN, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE },

', attrib(LIGHTRED, LIGHTRED), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, LIGHTRED, LIGHTRED, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE },

', attrib(LIGHTMAGENTA, LIGHTMAGENTA), attrib (MONO_NORMAL,
MONO_DIM), SOLID_FILL, LIGHTMAGENTA, LIGHTMAGENTA, BW_WHITE,
BW_WHITE, GS_WHITE, GS_WHITE },

', attrib(YELLOW, YELLOW), attrib (MONO_NORMAL, MONO_DIM),
SOLID_FILL, YELLOW, YELLOW, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE },

', attrib(WHITE, WHITE), attrib(MONO_NORMAL, MONO_DIM),
SOLID_FILL, WHITE, WHITE, BW_WHITE, BW_WHITE, GS_WHITE,
GS_WHITE }

NOTE: If a palette map is provided it must contain entries for all possible bitmap

colors.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Bitmap( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Bitmaps do not have text screen equivalents. Thus, this routine should be used

with caution.

An example of the Bitmap( ) member function is given in UI_DISPLAY::Bitmap( ).
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UI_FG_DISPLAY::Ellipse

Syntax

#include <ui_dsp.hpp>

virtual void Ellipse(SCREENID screenID, int column, int line, int startAngle,

int endAngle, int xRadius, int yRadius, const UI_PALETTE *palette,
int fill = FALSE, int xor = FALSE, const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

170

This virtual function draws and/or fills an arc, circle or ellipse on the screen. This
function uses the Zortech fg_drawellipse( ) or fg_fill( ) functions (depending on the fill
and xor values) with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off before
the specified ellipse is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The ellipse color is specified by the palette argument.
screenlD,, is a screen object identification used to determine the parts of the ellipse
that can be updated to the screen. Only those screen locations that match screenlD

are updated.

column,, and line,, are the starting position of the ellipse on the screen (in pixel
coordinates).

startAngle,, and endAngle,, are the starting and ending angles of the ellipse. If a
complete ellipse is desired startAngle should be 0 and endAngle should be 360.
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U_FG_DISPLAY::Line

e xRadius,, and yRadius,, are the horizontal and vertical pixel radii of the ellipse.

e palette,, is a pointer to the palette used when drawing the graphics line. The palette’s
foreground color is used to draw the border of the ellipse. The palette’s background
color is used to fill the ellipse (if fill is TRUE).

o fill, is a value that tells whether to fill the ellipse. If this value is TRUE, the ellipse
is filled according to the specified palette’s fill pattern and background color.

e xor, is a flag that tells whether the ellipse should be displayed according to an XOR
attribute. If this value is TRUE, the ellipse is drawn using an XOR attribute.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Ellipse( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Ellipses do not have text screen equivalents. Thus, this routine should be used
with caution.

An example of the Ellipse( ) member function is given in UI_DISPLAY::Ellipse( ).

Syntax

#include <ui_dsp.hpp>

virtual void Line(SCREENID screenlID, int columnl, int linel, int column2, int line2,
const UI_PALETTE *palette, int width = 1, int xor = FALSE,
const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function draws a graphics line between two points on the screen. This
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function uses the Zortech fg_drawthickline( ) function with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off before
the specified line is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The line color is specified by the foreground portion of the palette argument.
screenlD,, is a screen object identification used to determine the parts of the line that
can be updated to the screen. Only those screen locations that match screenlD are

updated.

columnl;, and linel,, are the starting position of the line on the screen (in pixel
coordinates).

column2;, and line2, are the ending position of the line on the screen (in pixel
coordinates).

palette, is a pointer to the palette argument used when drawing the graphics line.
The palette’s foreground color is used to draw the line.

width,, is the width of the line (in pixels).

xor, is a flag that tells whether the line should be displayed according to an XOR
attribute. If this value is true, the line is shown using an XOR attribute.

clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Line( )
function. If clipRegion is NULL, no additional clipping is performed.

An example of the Line( ) member function is given in UI_DISPLAY::Line( ).
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UI_FG_DISPLAY::Polygon

Syntax
#include <ui_dsp.hpp>
virtual void Polygon(SCREENID screenlID, int numPoints,

const int *polygonPoints, const UL_PALETTE *palette, int fill = FALSE,
int xor = FALSE, const UI_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

W DOS [ MS Windows

Remarks

This virtual function draws a polygon to the screen. This function uses the Zortech
fg_drawpolygon( ) and fg_fillpolygon( ) functions (depending on the fill and xor values)

with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off before
the specified polygon is drawn. This prevents devices from overwriting the screen
display.

2—The region is clipped according to the screen identification. This prevents writing
to overlapping window regions.

3—The polygon color is specified by the palette argument.

screenlD, is a screen object identification used to determine the parts of the polygon
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

numPoints,, is the number of points in the polygon.

polygonPoints,, is a pointer to a sequence of (numPoints x 2) integers. Each integer
pair gives a column and line point on the polygon.
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* palette,, is a pointer to the palette argument used when drawing the polygon. The
palette’s foreground color is used to draw the border of the polygon. The palette’s
background color is used to fill the polygon (if fill is TRUE).

e fill, is a value that tells whether to fill the polygon. If this value is TRUE, the
polygon is filled according to the specified palette’s fill pattern and background color.

* xor, is a flag that tells whether the polygon should be displayed according to an
XOR attribute. If this value is TRUE, the polygon is shown using an XOR attribute.

*  clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Polygon( )
function. If clipRegion is NULL, no additional clipping is performed.

NOTE: Polygons do not have text screen equivalents. Thus, this routine should be used
with caution.

An example of the Polygon( ) member function is given in UI_DISPLAY::Polygon( ).

UI_FG_DISPLAY::Rectangle

Syntax
#include <ui_dsp.hpp>

virtual void Rectangle(SCREENID screenlD, int left, int top, int right, int bottom,
const UI_PALETTE *palette, int width = 1, int fill = FALSE, int xor = FALSE,
const UL_REGION *clipRegion = NULL);

Portability

This function is available on the following environments:

B DOS [OMS Windows

Remarks

This virtual function draws and/or fills a bar or rectangle on the screen. This function

uses the Zortech fg_drawbox( ) and fg_fillbox( ) functions (depending on the fill and xor
values) with the following additions:
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1—The screen display for all devices (e.g., the mouse and cursor) are shut off before
the specified rectangle is drawn. This prevents devices from overwriting the screen
display.

2—The rectangle is clipped according to the screen identification. This prevents
writing to overlapping window regions.

3—The rectangle color is specified by the palette argument.

e screenlD, is a screen object identification used to determine the parts of the rectangle
that can be updated to the screen. Only those screen locations that match screenlD
are updated.

e left, and top,, are the starting position of the rectangle.

e right,, and bottom,, are the ending position of the rectangle.

* palette,, is a pointer to the palette used when drawing the rectangle. The palette’s
foreground color is used to draw the border of the rectangle. The palette’s
background color is used to fill the rectangle (if fill is TRUE).

e width,, specifies the pixel width of the rectangle’s border.

e fill, is a value that tells whether to fill the rectangle. If this value is TRUE, the
rectangle is filled according to the specified palette’s fill pattern and background

color.

e xor, is a flag that tells whether the rectangle should be displayed according to an
XOR attribute. If this value is TRUE, the rectangle is shown using an XOR attribute.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Rectangle( )

function. If clipRegion is NULL, no additional clipping is performed.

An example of the Rectangle() member function is given in UI_DISPLAY::-
Rectangle( ).

Chapter 11 — Ul_FG_DISPLAY 175




Ul_FG_DISPLAY::RectangleXORDiff

Syntax
#include <ui_dsp.hpp>

virtual void RectangleXORDiff(const UI_REGION &oldRegion,
const UI_REGION &newRegion);

Portability

This function is available on the following environments:

H DOS [ MS Windows

Remarks

This advanced virtual function draws the difference of two XOR rectangles to the screen.
The two parameters allow the programmer to specify an old XOR rectangle that has been
set previously by Rectangle( ) where its xor flag was set to TRUE.

e oldRegion,, is the old XOR region.

*  newRegion,, is the new XOR region.

An example of the RectangleXORDIff( ) member function is given in UI_DISPLAY::-
RectangleXORDIff( ).

L DipPLAAEgionbenng .

Syntax
#include <ui_dsp.hpp>

virtual void RegionDefine(SCREENID screenlD, int left, int top, int right, int bottom);
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Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This advanced function is used to reserve a specified region of the screen with a particular
identification value.

It defines the region according to two points (left-top, right-bottom) that form the
rectangular region.

e screenlD,, is the identification to use to define the region. Once a region has been
defined, only those objects with the same screen identification will be allowed to
write information to the screen region bound by the region points.

e left,, top,, right,, and bottom,, are values that define the region to be reserved. The
coordinates 0, 0, OxFFFF, and OxFFFF reserve the whole screen.

UI_FG_DISPLAY::RegionMove
Syntax
#include <ui_dsp.hpp>

virtual void RegionMove(const UI_REGION &oldRegion, int newColumn, int newLine,
SCREENID oldScreenlD =1D_SCREEN, SCREENID newScreenlD = ID_SCREEN),

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function copies the screen contents of a particular region to a new area on the
screen.
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* oldRegion,, is a reference pointer to the region whose screen contents are to be
moved.

e newColumn,, and newLine, are the new starting position where the old region
information is to be moved.

e oldScreenID,, and newScreenID,, are ignored.

An example of the RegionMove( ) member function is given in UI_DISPLAY::Region-
Move( ).

UI_FG_DISPLAY::Text

Syntax
#include <ui_dsp.hpp>

virtual void Text(SCREENID screenID, int left, int top, const char *fext,
const UI_PALETTE *palette, int length = -1, int fill = TRUE, int xor = FALSE,
const UI_REGION *clipRegion = NULL,
LOGICAL_FONT font = FNT_DIALOG_FONT);

Portability

This function is available on the following environments:

B DOS [MS Windows

Remarks

This virtual function draws a text string to the screen. This function uses the Zortech
fg_puts( ) function with the following modifications:

1—The screen display for all devices (e.g., the mouse and cursor) are shut off before
the specified string is drawn. This prevents devices from overwriting the screen
display.

2—The string is clipped according to the screen identification. This prevents writing
to overlapping window regions.
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3—The string color is specified by the foreground portion of the palette argument.

e screenlD;, is a screen object identification used to determine the parts of the text
string that can be updated to the screen. Only those screen locations that match
screenlD are updated.

e left, and top,, are the starting position of the text on the screen (in pixel coordinates).

* text, is a pointer to the text to be displayed to the screen.

* palette,, is a pointer to the palette argument used when drawing the text. The
palette’s foreground color is used to draw the characters of the text. The palette’s

background color is used to fill the region behind the text (if fill is TRUE).

e length;, is the number of characters to display on the screen. If this argument value
is -1, the string is displayed until the “\O’ character is found.

e fill,, is a value that tells whether to fill the rectangular space occupied by ftext. If this
value is TRUE, the region is filled according to the specified palette’s background
color.

e xor, is a flag that tells whether the rectangular space occupied by text should be
displayed according to an XOR attribute. If this value is TRUE, fext is displayed
according to the XOR attribute. In addition, if xor is TRUE, no text argument is
needed, as long as length is greater than zero.

e clipRegion,, is a pointer to a region that specifies an additional clipping boundary (in
addition to the boundary automatically determined by screenID) for the Text( )
function. If clipRegion is NULL, no additional clipping is performed.

e font, is the font used to draw the text to the screen.

An example of the Text( ) member function is given in UI_DISPLAY::Text( ).
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Ul_FG_DISPLAY::TextHeight

Syntax
#include <ui_dsp.hpp>

virtual int TextHeight(const char *string, SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT);

Portability

This function is available on the following environments:

B DOS 0O MS Windows

Remarks

This virtual function returns the height of a specified string in screen pixels.

e returnValue,, is the height of the string in screen pixels.

out
»  string,, is a pointer to the string whose height is to be determined.

e screenlD,, is a screen identification used to determine screen regions.

e font, is the font used to draw the text to the screen.

An example of the TextHeight( ) member function is given in UI_DISPLAY::Text-
Height( ).

UI_FG_DISPLAY::TextWidth

Syntax
#include <ui_dsp.hpp>

virtual int TextWidth(const char *string, SCREENID screenID = ID_SCREEN,
LOGICAL_FONT font = FNT_DIALOG_FONT);
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Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This virtual function returns the width of a specified string in screen pixels.

e returnValue,, is the width of the string in screen pixels.

out
*  string,, is a pointer to the string whose width is to be determined.
e screenlD,, is a screen identification used to determine screen regions.

e font, is the font used to draw the text to the screen.

An example of the TextWidth( ) member function is given in UI_DISPLAY::Text-
Width( ).

UI_FG_DISPLAY::VirtualGet

Syntax
#include <ui_dsp.hpp>

virtual int VirtualGet(SCREENID screenlD, int left, int top, int right, int bottom);

Portability

This function is available on the following environments:

B DOS [ MS Windows

Remarks

This function copies a section of the display, specified by left, top, right, and bottom, to
a video buffer (defined by the library) in memory. When a certain area of the screen is
going to be drawn or re-drawn many times, it may be advantageous to copy that portion
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of the screen into memory, do all of the drawing, and then copy the modified ‘virtual
screen’ back onto the actual screen.

* screenlD, is a screen identification used to determine screen regions.

* left,, specifies the left boundary of the screen region to be copied into the virtual
screen buffer.

* top,, specifies the top boundary of the screen region to be copied into the virtual
screen buffer.

e right,, specifies the right boundary of the screen region to be copied into the virtual
screen buffer.

*  bottom,, specifies the bottom boundary of the screen region to be copied into the
virtual screen buffer.

Example

WO_GRAPH: :DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (screenID, 0, 0, 100, 100);

display->line(0, 0, 100, 100)
display->1ine(0, 100, 100, 0)

7
i

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenlD) ;

UI_FG_DISPLAY::VirtualPut

Syntax

#include <ui_dsp.hpp>

virtual int VirtualPut(SCREENID screenlD);

182 Zinc Interface Library — Programmer’s Reference



Portability

This function is available on the following environments:

B DOS [1MS Windows

Remarks

This function copies the virtual screen buffer back on to the screen location from where

it was copied by the call to VirtualGet( ).

e screenlD;, is a screen identification used to determine screen regions.

WO_GRAPH: :DrawX (UI_DISPLAY *display)

{
// Copy the screen into the virtual buffer.
display->VirtualGet (screenID, 0, 0, 100, 100);

display->line(0, 0, 100, 100);
display->1line(0, 100, 100, 0);

// Copy the virtual buffer back to the screen.
display->VirtualPut (screenlID);
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CHAPTER 12 - UI_HELP_SYSTEM

The UI_HELP_SYSTEM class is a windowed help system which is used to display help
to the end-user during an application. It is the default help class if no other help class has
been specified.

The UI_HELP_SYSTEM class is declared in UI_WIN.HPP. Its public members are:

class EXPORT UI_HELP_SYSTEM
{
public:
// Members described in UI_HELP_SYSTEM reference chapter.
UI_HELP_SYSTEM (void) ;
UI_HELP_SYSTEM (char *fileName, UI_WINDOW_MANAGER *windowManager = NULL,
UI_HELP_CONTEXT helpContext = NO_HELP_CONTEXT) ;
virtual ~UI_HELP_SYSTEM (void) ;
virtual void DisplayHelp (UI_WINDOW_MANAGER *windowManager,
UI_HELP_CONTEXT helpContext = NO_HELP_CONTEXT) ;

protected:
// Members described in UI_HELP_SYSTEM reference chapter.
UI_STORAGE *storage;
UIW_WINDOW *helpWindow;
UIW_TITLE *titleField;
UIW_TEXT *messageField;
UI_HELP_CONTEXT defaultHelpContext;

e storage is a pointer to the Ul_STORAGE that contains the help screen.

e helpWindow is a pointer to the UIW_WINDOW used to display help messages.

e titleField is a pointer to the UIW_TITLE object on the help window.

»  messageField is a pointer to the UIW_TEXT field used to display the help text.

e defaultHelpContext contains the default help context to be used if no other help

context is specified.

Generating help files

The help context information is read from a binary help file on the disk when needed.
This file is created from an ASCII text file using the GENHELP.EXE utility which is
supplied with Zinc Interface Library. For example, the text file WINMGR.TXT below
was first created using a text editor and then converted into a binary help file using
GENHELP.EXE.
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--- HELP_GENERAL

General Help

This application demonstrates how to mark, cut, copy, and
paste between windows.

Press <F3> to continue...
--- HELP_WINMGR

Notepad Help
Use the following keys to move information between the windows.

Mark - <Ctrl F5> or <Left-drag> on the mouse \
Cut - <Ctrl F6> or <Right-down-click> on the mouse \
Copy - <Ctrl F7> or <Left-down><Right-down-click> the mouse \
Paste - <Ctrl F8> or <Right-down-click> on the mouse \
Undo - <Ctrl F9> N
Redo - <Ctrl F10>

Press <F3> to continue...

There are two help contexts in the example above. Each one is preceded by the help
context name, set off by three dashes on the left side. The first line after the help context
name is the title that is displayed in the help window at run-time. All lines between the
title and the next help context or file end are displayed inside the scrollable help window.
Each of these lines is displayed in the window without the carriage return at the end of
the line, unless it is followed by either a blank line or a backslash. For example, two
consecutive lines without a backslash would be equivalent to one long line.

Typing genhelp winmgr.txt at the DOS command line generates two files. Be sure that
the path to the file GENHELP.EXE, located in the BIN directory, is included in the
environment PATH variable.

The first file generated is the binary help file WINMGR.DAT and the second file is a
header file named WINMGR.HLH. The header file should be included in each module
of the program, since it contains declarations for the constants used to reference the help
context information. The generated header file appears as follows:

#define HELP_GENERAL 0x0001 // General Help
#define HELP_WINMGR 0x0002 // Winmgr Help

The help context information in the text file can be modified and regenerated without
recompiling the program if the help context names do not change. This is very useful if
international versions of the application require different help files.
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UI_HELP_SYSTEM::Ul_HELP_SYSTEM

#include <ui_win.h>
#include "filename.hlh"

UI_HELP_SYSTEM(char *fileName,
UI_WINDOW_MANAGER *windowManager = NULL,
UI_HELP_CONTEXT helpContext = NO_HELP_CONTEXT);

ljt )] g rai”“ly
This function is available on the following environments:

B DOS B MS Windows

Remarks

This constructor returns a pointer to a new UI_HELP_SYSTEM class object.

e fileName,, is a pointer to a string containing the name of the binary help file. This
file is generated from an ASCII text file using the GENHELP.EXE utility.

*  windowManager,, is a pointer to the window manager. It is used by the help system
to display the help window on the screen display.

e helpContext,, is the help context to present when no specific help context is available.

Example

#include <ui_win.hpp>
#include "demo.hlh"

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_MSC_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;
UI_WINDOW_OBJECT: :errorSystem = new UI_ERROR_SYSTEM;
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UI_WINDOW_OBJECT: :helpSystem = new UI_HELP_SYSTEM("demo.dat",
windowManager, HELP_GENERAL) ;

// Restore the system.

delete UI_WINDOW_OBJECT: :helpSystem;
delete UI_WINDOW_OBJECT: :errorSystem;
delete windowManager;

delete eventManager;

delete display;

return (0);

UlI_HELP_SYSTEM::"UI_HELP_SYSTEM

Syntax

#include <ui_win.h>
#include "filename.hlh"

virtual "UI_HELP_SYSTEM(void);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_HELP_-
SYSTEM object.

UI_HELP_SYSTEM::pisplayHeIp

Syntax

#include <ui_win.h>
#include "filename.hlh"

virtual void DisplayHelp(UI_WINDOW_MANAGER *windowManager,
UI_HELP_CONTEXT helpContext = NO_HELP_CONTEXT);
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Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function is used to present help information via the help system. The picture below
shows a graphic representation of the UI_HELP_SYSTEM presentation window:

S

The second "Hello World!" tutorial shows you how to
| create two windows using Zinc Interface Library and how
1to initialize the help and error systems.

Press <F3> to exit help.

e windowManager,, is a pointer to the window manager where the help window is to
be presented.

e helpContext,, is the help context to present. If this value is NO_HELP_CONTEXT,
the help window system will use the default help context provided in the UI_HELP_-
SYSTEM constructor.

Example

#include <ui_win.hpp>
#include "demo.hlh"

main ()
{
// Initialize Zinc Interface Library.
UI_DISPLAY *display = new UI_MSC_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MS_MOUSE
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+ new UID_CURSOR;

UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

UI_WINDOW_OBJECT: :errorSystem = new UI_ERROR_SYSTEM;

UI_WINDOW_OBJECT: :helpSystem = new UI_HELP_SYSTEM("demo.dat",
windowManager, HELP_GENERAL) ;

// Call the help system to display general help.
windowManager->helpSystem->DisplayHelp (windowManager, HELP_PHONE) ;
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CHAPTER 13 — UI_INTERNATIONAL

The UI_INTERNATIONAL class is used to allow data to be displayed or input according
to the default country settings. This allows data to be automatically displayed differently
when the country settings in the system setup file (e.g., CONFIG.SYS) are changed.
Library classes derived from UI_INTERNATIONAL include: UI_BIGNUM, UI_DATE
and UI_TIME.

The UI_INTERNATIONAL class structure is declared in UL GEN.HPP. Its members
are:

class EXPORT UI_INTERNATIONAL
{
publict
static int initialized;
static int countryCode;

static char decimalSeparator[4];
static char monDecimalSeparator[4];
static char thousandsSeparator(4];
static char monThousandsSeparator[4];
static char currencySymbol[8];
static char intCurrencySymbol[8];
static int posCurrencyPrecedes;
static int negCurrencyPrecedes;
static int fractionDigits;

static int intFractionDigits;
static char positiveSign([4];

static int posSignPrecedes;

static int posSpaceSeparation;
static char negativeSign([4];

static int negSignPrecedes;

static int negSpaceSeparation;

static int dateFormat;
static char dateSeparator([4];

static int timeFormat;
static char timeSeparator([4];

static void Initialize(void);

NOTE: The following examples use the United States format unless otherwise specified.

e nitialized shows if the UI_INTERNATIONAL class has been initialized. This
variable is initially set to FALSE.

e countryCode is the system’s current country code.

* decimalSeparator is the system’s decimal separator (e.g., 100.00).
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monDecimalSeparator is the system’s currency decimal separator (e.g., $100.00).
thousandsSeparator is the system’s thousands separator (e.g., 100,000).

monThousandsSeparator is the system’s currency thousands separator (e.g.,
$100,000.00).

currencySymbol is the system’s currency symbol (e.g., ‘$’).

intCurrencySymbol is the system’s international currency symbol. (e.g., ‘USD”)
posCurrencyPrecedes is TRUE if the currency symbol precedes the currency amount
(e.g., ‘$100,000.00") for positive currency values. Otherwise, posCurrencyPrecedes
is FALSE and the currency symbol will be displayed following the currency amount.
negCurrencyPrecedes is TRUE if the currency symbol precedes the currency amount
(e.g., “-$100,000.00’) for negative currency values. Otherwise, negCurrencyPrecedes

is FALSE and the currency symbol will be displayed following the currency amount.

JfractionDigits specifies the number of fractional digits to display after the decimal
point on currency values (e.g., $100.00).

intFractionDigits specifies the number of fractional digits to display after the decimal
point on currency values in international format (e.g., USD100.00).

positiveSign specifies the symbol for positive values (e.g., +100 or 100).
posSignPrecedes is TRUE if the symbol for positive amounts is displayed before the
currency symbol. Otherwise, this value is FALSE and the symbol will be displayed
following the amount.

posSpaceSeparation is TRUE if there is a space separator between the currency
symbol and the currency amount when the currency is positive. Otherwise,
posSpaceSeperation is FALSE.

negativeSign specifies the symbol for negative values (e.g., -100).
negSignPrecedes is TRUE of the symbol for negative amounts is displayed before the

currency symbol. Otherwise, negSignPrecedes is FALSE and the symbol will be
displayed following the amount.
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* negSpaceSeparation is TRUE of there is a space separator between the currency
symbol and the currency amount when the currency is negative. Otherwise,
negSpaceSeperation is FALSE.

e dateFormat is the system’s current date format. (e.g., 12/25/91)
* dateSeparator is the system’s date separator. (e.g., 12/25/91)
e timeFormat is the system’s current time format. (e.g., 12:00a)

e timeSeparator is the system’s time separator. (e.g., 12:00)

UL_INTERNATIONAL :Initialize

Syntax

static void Initialize(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

Initialize( ) sets up the default country information according to the country-specific
information obtained from the operating system.

Example 1

void UI_INTERNATIONAL::Initialize(void)
{
// Make sure the country information has not already been initialized.
if (initialized)
returti;
initialized = TRUE;

// Get the proper operating system version.
REGS regs;

DOS2_COUNTRY dos2Info;

DOS3_COUNTRY dos3Info;

extern unsigned char _osmajor;

if (_osmajor == 2) |
regs.x.dx = (USHORT)&dos2Info;
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else
regs.x.dx = (USHORT)&dos3Info;

// Determine the country code.

regs.x.ax = 0x3800;

int86(0x21, &regs, &regs):;

countryCode = (regs.h.al == OxFF) ? regs.x.bx : regs.h.al;

if (_osmajor == 2)

{
dateFormat = dos2Info.dateFormat;
strcpy (currencySymbol, dos2Info.currencySymbol) ;
strcpy (intCurrencySymbol, dos2Info.currencySymbol) ;
strcpy (thousandsSeparator, dos2Info.thousandsSeparator) ;
strcpy (monThousandsSeparator, dos2Info.thousandsSeparator) ;
strcpy (decimalSeparator, dos2Info.decimalSeparator) ;
strcpy (monDecimalSeparator, dos2Info.decimalSeparator) ;

else

dateFormat = dos3Info.dateFormat;

strcpy (currencySymbol, dos3Info.currencySymbol) ;

strcpy (intCurrencySymbol, dos3Info.currencySymbol) ;
strcpy (thousandsSeparator, dos3Info.thousandsSeparator) ;
strcpy (monThousandsSeparator, dos3Info.thousandsSeparator) ;
strcpy (decimalSeparator, dos3Info.decimalSeparator);
strcpy (monDecimalSeparator, dos3Info.decimalSeparator) ;
strcpy (dateSeparator, dos3Info.dateSeparator);

strcpy (timeSeparator, dos3Info.timeSeparator);
posSignPrecedes = negSignPrecedes = 1;

switch (dos3Info.currencyStyle)

{

case 0:
posSpaceSeparation = negSpaceSeparation = 0;
posCurrencyPrecedes = negCurrencyPrecedes = 1;
break;

case 1:
posSpaceSeparation = negSpaceSeparation = 0;
posCurrencyPrecedes = negCurrencyPrecedes = 0;
break;

case 2:
posSpaceSeparation = negSpaceSeparation = 1;
posCurrencyPrecedes = negCurrencyPrecedes = 1;
break;

case 3:
posSpaceSeparation = negSpaceSeparation = 1;
posCurrencyPrecedes = negCurrencyPrecedes = 0;
break;

intFractionDigits = fractionDigits = dos3Info.significantDigits;
timeFormat = dos3Info.timeFormat;

}

// Get the locale information.
struct lconv *conv = localeconv();
if (*conv->decimal_point)
strcpy (decimalSeparator, conv->decimal_point);
if (*conv->mon_decimal_point)
strcpy (monDecimalSeparator, conv->mon_decimal_point) ;
if (*conv->thousands_sep)
strcpy (thousandsSeparator, conv->thousands_sep) ;
if (*conv->mon_thousands_sep)
strcpy (monThousandsSeparator, conv->mon_thousands_sep) ;
if (*conv->int_curr_symbol)
strcpy (intCurrencySymbol, conv->int_curr_symbol) ;
if (conv->p_cs_precedes != CHAR_MAX)
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posCurrencyPrecedes = conv->p_cs_precedes;

if (conv->n_cs_precedes != CHAR_MAX)
negCurrencyPrecedes = conv->n_cs_precedes;

if (conv->frac_digits != CHAR_MAX)
fractionDigits = conv->frac_digits;

if (conv->int_frac_digits != CHAR_MAX)
intFractionDigits = conv->int_frac_digits;

if (*conv->positive_sign)
strcpy (positiveSign, conv->positive_sign);

if (conv->p_sign_posn != CHAR_MAX)
posSignPrecedes = conv->p_sign_posn;

if (conv->p_sep_by_space != CHAR_MAX)
posSpaceSeparation = conv->p_sep_by_space;

if (*conv->negative_sign)
strcpy (positiveSign, conv->negative_sign);

if (conv->n_sign_posn != CHAR_MAX)
negSignPrecedes = conv->n_sign_posn;

if (conv->n_sep_by_space != CHAR_MAX)
negSpaceSeparation = conv->n_sep_by_space;

}
Example 2

void UI_DATE: :DataSet (const char *string,

{

// Make sure the country information is initialized.

if

(!UI_INTERNATIONAL::initialized)
UI_INTERNATIONAL::Initialize();
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CHAPTER 14 - UL_ITEM

The UI_ITEM structure is used to store item information in the form of an array. The
actual type of object created depends upon the type of object to which the UI_ITEM is
added. For example, when a UI_ITEM is added to a UIW_PULL_DOWN_MENU, a
UIW_POP_UP_ITEM is created. However, if the UI_ITEM is added to a UIW_-
COMBO_BOX, UIW_HZ_LIST or UIW_VT_LIST, a UIW_STRING object is created.

The UI_ITEM structure is declared in UL_WIN.HPP. Its fields are:

struct EXPORT UI_ITEM
{
// Fields described in UI_ITEM reference chapter.
EVENT_TYPE value;
void *data;
char *text;
UIF_FLAGS flags;
}i

e value is a number associated with the item. It is used to either identify a particular
item or it can be the type of event to be put on the event queue when the item is
selected (i.e., if the MNIF_SEND_MESSAGE flag is set.) For example, if the
following items were specified:

UI_ITEM _menuFlagl[] =
{

{ ONE, NULL, " Item ~one ", MNIF_NO_FLAGS },

{ TWO, NULL, " Item ~two ", MNIF_NON_SELECTABLE },
{ L_EXIT, NULL, " E~xit", MNIF_SEND_MESSAGE },

{ 0, NULL, NULL, NULL }

}i

and the “Exit” option is selected, an event with type set to L_EXIT would be put
on the event queue.

* data may contain the function to associate with the item. When the object is
selected, the function pointed to by data will be called. For example, the _menuFlag
array defined above could be modified to contain a user function for each menu item:

UI_ITEM _menuFlagl[]
{

{ BTF_NO_TOGGLE, CheckFlag, " No toggle ", WOF_NO_FLAGS 1},
{ BTF_DOWN_CLICK, CheckFlag, " Down click ", WOF_NO_FLAGS 1},
{ BTF_CHECK_MARK, CheckFlag, " Check mark ", WOF_NO_FLAGS 1},
{ BTF_AUTO_SIZE, CheckFlag, " Auto size ", WOF_NO_FLAGS 1},
{0, NULL, NULL, NULL }

}:

static EVENT_TYPE CheckFlag (UI_WINDOW_OBJECT *data,
const UI_EVENT &event, EVENT_TYPE ccode)

{
// Typecast a pointer to the pop-up-item.
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UIW_POP_UP_ITEM *item = (UIW_POP_UP_ITEM *)data;
switch (item->value)

{

case BTF_NO_TOGGLE:

break;

case BTF_DOWN_CLICK:

)

return ccode;

e text is the text that is displayed to the screen.

e flags is the UIF_FLAGS that are used when constructing the class object. If the item
constructed is a UIW_POP_UP_ITEM, flags is interpreted to be MNIF_FLAGS as
the default menu-item flags. (See ‘“Chapter 52—UIW_POP_UP_ITEM” for the
available MNIF_FLAGS.) If the item constructed is a UIW_STRING, then flags is
interpreted to be STF_NO_FLAGS as the default string flags. (See *‘Chapter
59—UIW_STRING” for the available STF_FLAGS.)

NOTE: The end-of-array indicator is provided by a UI_ITEM object that has O and
NULL as the value, userFunction, text, and flags. This field must be provided since no
array size argument is provided:

UI_ITEM _buttonFlag|[] =
{

{ 0, NULL, NULL, NULL } // End of array.

Portability
This structure is available on the following environments:

B DOS M MS Windows

Example
#include <ui_win.hpp>

ExampleFunctionl (UI_WINDOW_MANAGER *windowManager)
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UI_ITEM listItems[] =

{
{ 11, NULL, "Item 1.1",
{ 12, NULL, "Item 1.2",
{ 21 NULL, "Item 2.1",
{ 22, NULL, "Item 2.2°",
{ 0, NULL, NULL,

}i

// Create the window.
UIW_WINDOW *window = new UIW_WINDOW (O,
*window

+ new UIW_BORDER

+ new UIW_TITLE(" Sample List ")

+ new UIW_PROMPT (2, 1, "List:")

+ new UIW_VT _LIST(10, 1, 20, 6, O,
*windowManager + window;
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STF_NO_FLAGS
STF_NO_FLAGS
STF_NO_FLAGS
STF_NO_FLAGS

NULL }
0, 40, 10);
listItems);

},
b,
}
}
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CHAPTER 15 — Ul_KEY

The UI_KEY structure is used to store keyboard information passed through the library
in the Ul_EVENT structure.

The UI_KEY structure class is declared in UI_EVT.HPP. Its fields are:

struct EXPORT UI_KEY

{
// Fields described in UI_KEY reference chapter.
RAW_CODE shiftState;
RAW_CODE value;

bi

e shiftState is the shift state of the keyboard. The shift state may contain one or more
of the following flags (declared in UI_EVT.HPP):

S_ALT—The <Alt> key is pressed.
S_CAPS_LOCK—The <Caps-Lock> key is on.
S_CTRL—The <Ctrl> key is pressed.
S_INSERT—The <Ins> key is on.
S_LEFT_SHIFT—The <Left-Shift> key is pressed.
S_NUM_LOCK—The <Num-Lock> key is on.
S_RIGHT_SHIFT—The <Right-Shift> key is pressed.
S_SCROLL_LOCK—The <Scroll-Lock> key is on.
e value is the low eight bits of the scan code. If a non-function key is pressed, this
gives the ASCII value of the key. For example, the character ‘a’ produces a scan

code of Ox1E61 but has an associated ASCII value of 0x61 (i.e., the character ‘a’ in
the ASCII character set).

Portability

This structure is available on the following environments:

H DOS M MS Windows
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Example

void UID_KEYBOARD: :Poll ()
{

// See if a keystroke is already waiting.

// Get the key from the keyboard bios using INT 16H, 10H(or 00H if not
// enhanced) .

UI_EVENT event;

event.type = E_KEY;

inregs.h.ah = _enhancedBios;

int86 (0x16, &inregs, &outregs);

event .rawCode outregs.x.ax;

event .key.value = outregs.h.al;

// Get the shift state using INT 16H, 12H(or 02H if not enhanced).
inregs.h.ah = 0x02 + _enhancedBios;

int86(0x16, &inregs, &outregs);

event .key.shiftState = outregs.h.al;

// Place event on the queue.

if (state != D_OFF && eventManager)
eventManager->Put (event, Q_END) ;

202 Zinc Interface Library — Programmer’s Reference



CHAPTER 16 — UL_LIST

The UI_LIST class is used to store doubly-linked list elements derived from the UI_-
ELEMENT base class. It also serves as the base class to all Zinc Interface Library
management classes (e.g., UI_EVENT_MANAGER, UI_REGION_LIST) and many
control objects (e.g., UIW_WINDOW, UI_DISPLAY). All elements in a list must be
derived from the UI_ELEMENT class since all list member functions act upon UI_-
ELEMENT class objects. The figure below illustrates how elements are linked together
in a list:

Keyboard | . Mouse ! . Cursor

The UI_LIST class is declared in UL_GEN.HPP. Its public and protected members are:

class EXPORT UI_LIST
{
friend class EXPORT UI_LIST_ BLOCK;

public:
// Members described in UI_LIST reference chapter.
int (*compareFunction) (void *elementl, void *element2);

UI_LIST(int (*_compareFunction) (void *elementl, void *element2) = NULL);
virtual ~UI_LIST(void); |
UI_ELEMENT *Add(UI_ELEMENT *newElement) ; |
UI_ELEMENT *Add(UI_ELEMENT *element, UI_ELEMENT *newElement) ; ‘
int Count (void) ; |
UI_ELEMENT *Current (void) ; |
virtual void Destroy (void) ;
UI_ELEMENT *First (void) ;
UI_ELEMENT *Get (int index);
UI_ELEMENT *Get (int (*findFunction) (void *elementl, void *matchbData),

void *matchData) ;
int Index (UI_ELEMENT const *element) ;
UI_ELEMENT *Last (void) ;
void Sort (void) ;
UI_ELEMENT *Subtract (UI_ELEMENT *element) ;
UI_LIST &operator+ (UI_ELEMENT *element) ;
UI_LIST &operator- (UI_ELEMENT *element) ;
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protected:
// Members described in UI_LIST reference chapter.
UI_ELEMENT *first, *last, *current;

}i

s compareFunction is used by the list to determine the order of each element when the
list is sorted. The two void element pointer arguments must be typecast when the
specified compare function is called.

e first and last point to the first and last elements in the list.

e current points to the current element (or derived element class) in the list. This

member is unused by UI_LIST class member functions and is available for use by
the programmer.

UL_LIST::UL_LIST
Syntax
#include <ui_gen.hpp>

UIL_LIST(int (*compareFunction)(void *elementl, void *element2) = NULL);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This constructor returns a pointer to a new UI_LIST object.

»  compareFunction,, is a programmer-defined function that is used to determine the
order of list elements. The following arguments are passed to compare:

elementl, —A pointer to the first argument to compare. This argument must be
typecast by the programmer.

element2,—A pointer to the second argument to compare. This argument must
be typecast by the programmer.
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The compare function’s returnValue should be 0 if the two elements exactly match.
A negative value should be returned if elementl is less than element2. Otherwise, a
positive value should be returned if elementl is greater than element2.

Example 1

#include <ui_gen.hpp>

ExampleFunctionl ()

1
// Each
UI_LIST
UI_LIST
UI_LIST
UI_LIST

// call

declaration below calls the UI_LIST constructor.
listl;

*list2 = new UI_LIST;

1ist3 (ITEM: :Compare) ;

*list4 = new UI_LIST(ITEM::Compare) ;

the destructor for lists 2 and 4. The listl and 1list3 destructors

// are automatically called when the scope of this routine ends.
delete list2;
delete list4;

Example 2

#include "ui_win.hpp"

UIW_WINDOW: :

UIW_WINDOW (int left, int top, int width, int height,

WOF_FLAGS _woFlags, WOAF_FLAGS _woAdvancedFlags,

UI_HELP_CONTEXT _helpContext, UI_WINDOW_OBJECT *_minObject)
UI_WINDOW_OBJECT (left, top, width, height, _woFlags, _woAdvancedFlags)
UI_LIST(), exObjects/()

UL_LIST::"UI_LIST

Syntax

#include <ui_gen.hpp>

virtual “UI_LIST(void);

Chapter 16 — UI_LIST 205



Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_LIST object.
It calls the destructor associated with each element in the list.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()
{
UI_LIST listl;
UI_LIST *1ist2 = new UI_LIST;
UI_LIST 1list3 (ITEM: :Compare) ;
UI_LIST *1list4 = new UI_LIST(ITEM::Compare) ;

// Call the destructor for lists 2 and 4. The listl and list3 destructors
// are automatically called when the scope of this routine ends.

delete 1list2;

delete list4;

UI_LIST::Add
UI_LIST::operator +

Syntax
#include <ui_gen.hpp>

UI_ELEMENT *Add(UI_ELEMENT *newElement);
or

UI_ELEMENT *Add(UI_ELEMENT *element, UI_ELEMENT *newElement);
or

UIL_LIST &operator + (UI_ELEMENT *element);
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Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

These overloaded functions are used to add a new element to the UI_LIST object.

The first overloaded function adds a new element to the UL_LIST object into a position
specified by the list’s compareFunction. The new element must be a class object derived
from the UI_ELEMENT base class. If no compare function is specified when the list is
constructed, newElement is added to the end of the list.

e returnValue,, is a pointer to newElement if the addition was successful. Otherwise,
returnValue is NULL.

e newElement,, is a pointer to the element to be added to the list. This argument must
be a class object derived from the UI_ELEMENT base class.

The second overloaded function overrides the list’s compareFunction by inserting
newElement directly before element. The new element must be a class object derived
from the UI_ELEMENT base class. The UI_LIST::Sort( ) routine must be called to sort
the list when this routine is used.

e returnValue,, is a pointer to newElement if the addition was successful. Otherwise,
returnValue is NULL.

* element, is a pointer to an element before which the new element is to be placed.
If this variable is NULL, the routine adds newElement to the end of the list.

* newElement,, is a pointer to the element to be added to the list. This argument must
be a class object derived from the UI_ELEMENT base class.

The third overload operator adds an element to the UI_LIST object. This operator
overload is equivalent to calling the UI_LIST::Add( ) routine, except that it allows the
chaining of list element additions to the UI_LIST object.

e returnValue,, is the UI_LIST reference. Returning the reference to the UI_LIST
object allows chaining of the UI_LIST::operator+ overload operator.
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e element,, is a pointer to the UI_ELEMENT class element or to the object derived
from the UI_ELEMENT base class that is to be added to the list.

NOTE: The Add() function and the operator+ are also used by windows, by the
window manager, and by the event manager. The UITW_WINDOW class adds a window
object to its list by using Add( ) or the + operator. UI_WINDOW_MANAGER uses
Add( ) or the + operator to add a window object to the window manager. UI_-
EVENT_MANAGER uses these functions to add a device to the event manager.

Example

#include <ui_win.hpp>
ExampleFunctionl (UI_WINDOW_MANAGER *windowManager)
{

// Create a new window and attach it to the window manager.
UIW_WINDOW *window = new UIW_WINDOW (O, 0, 40, 10);
*window
+ new UIW_BORDER
+ new UIW_MAXIMIZE_BUTTON
+ new UIW_MINIMIZE_BUTTON
+ new UIW_SYSTEM_BUTTON
+ new UIW_TITLE("Window 1");
*windowManager + window;

Ul _LIST::Count

Syntax

#include <ui_gen.hpp>

int Count(void);

Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

This routine counts the number of elements in the UI_LIST object.
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e returnValue,, is the number of elements in the list.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_LIST 1listl;
listl.Add (NULL, new UI_ELEMENT) ;
listl.Add (NULL, new UI_ELEMENT) ;

// Count the number of elements in the list.
int count = listl.Count();

Ul_LIST::Current

Syntax

#include <ui_gen.hpp>

UI_ELEMENT *Current(void);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

This function returns a pointer to the current element, if one exists, in the list.
NOTE: The Current( ) function is also used by window objects and devices. In each
case, the function is overloaded to return an object pointer typecast according to the

context. For example, window objects generally return a UL WINDOW_OBIJECT pointer
when Current( ) is called:
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UIW_WINDOW *window = new UIW_WINDOW (0, 0, 40, 10);
*window

+ new UIW_BORDER

+ new UIW_MAXIMIZE_BUTTON

+ new UIW_MINIMIZE_BUTTON

+ new UIW_SYSTEM_BUTTON

+ new UIW_TITLE ("Window 1");
UI_WINDOW_OBJECT *object = window->Current();

Input devices, however, return a UI_DEVICE pointer:

UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
UI_DEVICE *device = eventManager->Current();

Some other class objects return specific element pointers (e.g., U_QUEUE_ELEMENT,
UI_REGION_ELEMENT, UIW_POP_UP_ITEM). Refer to each class object for informa-
tion about the return value of Current( ).

UI_LIST::Destroy

Syntax

#include <ui_gen.hpp>

void Destroy(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This routine calls the destructor associated with each element in the UI_LIST object, then
clears the first, last, and current members. The list’s compareFunction remains
unchanged.

210 Zinc Interface Library — Programmer’s Reference



Example 1

#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_LIST listl;
UI_ELEMENT *elementl = new UI_ELEMENT;
listl.Add(elementl) ;

// Destroy all the elements of the list.
listl.Destroy();

Example 2

ExampleFunction?2 ()

{
UI_LIST *1ist2 = new LIST;
*1ist2 + new UI_ELEMENT + new UI_ELEMENT + new UI_ELEMENT;

// Destructively remove all items from the list. The

// element destructor is called for each item in the list.

// Notice we have to also call delete on the list, since it was
// dynamically constructed.

list2->Destroy();

delete list2;

UIL_LIST::First

Syntax

#include <ui_gen.hpp>

UI_ELEMENT *First(void);
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Portability

This function is available on the following environments:

H DOS M MS Windows

Remarks

This function returns a pointer to the first element, if one exists, in the list.

NOTE: The First( ) function is also used by window objects and devices. In each case,
the function is overloaded to return an object pointer typecast according to the context.
For example, window objects generally return a UL_WINDOW_OBJECT pointer when
First( ) is called:

UIW_WINDOW *window = new UIW_WINDOW(O, 0, 40, 10);
*window
+ new UIW_BORDER
+ new UIW_MAXIMIZE_BUTTON
+ new UIW_MINIMIZE_BUTTON
+ new UIW_SYSTEM_BUTTON
+ new UIW_TITLE("Window 1");
for (UI_WINDOW_OBJECT *object = window->First(); object;
object = object->Next ())

Input devices, however, return a UI_DEVICE pointer:

UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
for (UI_DEVICE *device = eventManager->First(); device;
device = device->Next());

Some other class objects return specific element pointers (e.g., U_QUEUE_ELEMENT,
UI_REGION_ELEMENT, UIW_POP_UP_ITEM). Refer to each class object for infor-
mation about the return value of First( ).
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UL_LIST::Get

Syntax

#include <ui_gen.hpp>

UI_ELEMENT *Get(int index);
or

UI_ELEMENT *Get(int (*findFunction)(void *element, void *matchData),
void *matchData);

Portability

This function is available on the following environments:

B DOS B MS Windows

Remarks

These overloaded functions are used to get a specific list element.

The first overloaded function returns the list element specified by index. The first element
in the list has an index value of 0. If the index value is invalid, NULL is returned.

e returnValue,, is a pointer to the matching element of the list. This value is NULL
if no element matched the index value.

* index,, is the index of the list element to find. List element indexes are zero based
(i.e., the first element in a list has an index value of 0).

The second overloaded function searches the UI_LIST object for a pattern matched by
find.

e returnValue,, is a pointer to the matching list element. This value is NULL if no
element matches match.

e findFunction,, is a pointer to a programmer supplied function that compares a

specified element with the typecast match. If an exact match is made this function
must return a 0. Any non-zero value indicates that no match was made.
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e matchData,, is a pointer to the data to be matched. This can point to any data the
programmer desires to match. The Get( ) routine will call the find routine with this
argument as the matchData parameter.

Example 1

#include <ui_gen.hpp>

ExampleFunctionl ()
{
UI_LIST list;
list + new ITEM("Iteml") + new ITEM("Item2");

// Get the 2nd element in the list.

UI_ELEMENT *element = list.Get(1l);

// Get the element that matches the "Item2" pattern.
ITEM *item = (ITEM *)list.Get(ITEM::Find, "Item2");

Example 2

FindElement (void *elementl, void *element2)
{
return ((elementl == element2) ? 0 : -1);

}

ExampleFunction2 ()
1
UI_LIST list2;
ITEM *item;
*list2
+ new ITEM("Item3")
+ (item = new ITEM("Iteml")
+ new ITEM("Item2");

// Get the first element in the list.
ITEM *item = (ITEM *)list.Get(0);

// See if item is still in the list.
if (list.Get(FindElement, item))

cout << "Iteml was found in the list.";
else

cout << "Iteml was NOT found in the list.";
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Ul_LIST::Index

Syntax

#include <ui_gen.hpp>

int Index(UI_ELEMENT const *element);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This routine returns the index value of the specified element. If no element matches the
specified element, -1 is returned.

e returnValue, gives the index of the element in the UI_LIST object. List element
indexes are zero based (i.e., the first element in a list has an index value of 0). If
element is not found in the UI_LIST object, -1 is returned.

* element, is a pointer to the list element to find. This element must either be
UI_ELEMENT or be derived from the UI_ELEMENT class.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()
{
UI_LIST list;
ITEM *item3 new ITEM("Item3");
ITEM *iteml new ITEM("Iteml");
ITEM *item2 new ITEM("Item2");
list + item3 + iteml + item2;

mwn -

list.Soxt{):;
// Get the index number of an element in a sorted list.
cout << "Iteml is item #" << list.Index(iteml) + 1 << "in the list.";

}
ExampleFunction2 ()

{
UI_LIST list;
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UI_ELEMENT *elementl = new UI_ELEMENT;

// See if elementl is in the list.
if (list.Index(elementl) != -1

cout << "Elementl was found in the list.";
else

cout << "Elementl was NOT found in the list.";

UI_HST::LasL )

Syntax

#include <ui_gen.hpp>

UI_ELEMENT *Last(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This function returns a pointer to the last element, if one exists, in the list.

NOTE: The Last( ) function is also used by window objects and devices. In each case,
the function is overloaded to return an object pointer typecast according to the context.
For example, window objects generally return a UI_WINDOW_OBJECT pointer when
Last( ) is called:

UIW_WINDOW *window = new UIW_WINDOW(0, 0, 40, 10);
*window
+ new UIW_BORDER
+ new UIW_MAXIMIZE_BUTTON
+ new UIW_MINIMIZE_BUTTON
+ new UIW_SYSTEM_BUTTON
+ new UIW_TITLE("Window 1");
for (UI_WINDOW_OBJECT *object = window->Last(); object;
object = object->Previous())
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Input devices, however, return a UI_DEVICE pointer:

UI_DISPLAY *display = new UI_TEXT_DISPLAY;
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display);
*eventManager
+ new UID_KEYBOARD
+ new UID_MOUSE
+ new UID_CURSOR;
for (UI_DEVICE *device = eventManager->Last(); device;
device = device->Previous());

Some other class objects return specific element pointers (e.g., U_QUEUE_ELEMENT,
UIl_REGION_ELEMENT, UIW_POP_UP_ITEM). Refer to each class object for informa-
tion about the return value of Last( ).

Ul _LIST::Sort

Syntax
#include <ui_gen.hpp>

void Sort(void);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This routine sorts the UI_LIST object according to the compareFunction. If the list has
no compare function, no sort occurs.

Example
#include <ui_gen.hpp>

ExampleFunctionl ()

{
UI_LIST list (ITEM::Compare) ;
ITEM *item3 = new ITEM("Item3");
ITEM *iteml = new ITEM("Iteml");
ITEM *item2 = new ITEM("Item2");
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list + item3 + iteml + item2;

// Sort a list of items.
list.Sort();

UI_LIST::Subtract
ULLI§T::operator -

Syntax

#include <ui_gen.hpp>

UI_ELEMENT *Subtract(UI_ELEMENT *element);
or
UI_LIST &operator — (UI_ELEMENT *element);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

These functions remove an element from the UI_LIST object.

The first function removes an element from the UI_LIST object but does not call the
destructor associated with the element.

e returnValue,, is a pointer to the next element in the list. This value is NULL if there
are no more elements after the deleted element.

* element,, is a pointer to the element to be deleted from the list. The element class
destructor is not called by Subtract( ).

The second overload operator removes an element from the UL _LIST object. This

operator overload is equivalent to calling the Subtract( ) routine, except that it allows the
chaining of list element removals from the UI_LIST object.
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e returnValue,, is the Ul_LIST reference. Returning the reference to the list allows
chaining of the operator- overload operator.

* element, is a pointer to the UI_ELEMENT class element or to the object derived
from the UL_ELEMENT base class that is to be removed from the list.

NOTE: The Subtract( ) function and the operator— are also used by windows, by the
window manager, and by the event manager. The UIW_WINDOW class removes a
window object from its list by using Subtract() or operator—. UI_WINDOW._-
MANAGER uses Subtract( ) or the operator— to remove a window object from the
window manager. UI_EVENT_MANAGER uses these functions to remove a device from
the list of devices.

Example 1

#include <ui_gen.hpp>

ExampleFunctionl ()

{
// Construct a list, then add elements to it.
UI_LIST listl;
UI_ELEMENT *elementl = new UI_ELEMENT;
listl.Add(elementl) ;

// Delete a particular element from a list.
listl.Subtract (elementl) ;

Example 2
ExampleFunction2 ()

// Construct a list, then add elements to it using the

// + operator overload.

UI_LIST *1list2 = new LIST;

*1ist2 + new UI_ELEMENT + new UI_ELEMENT + new UI_ELEMENT;

// Manually delete each element in the list.
UI_ELEMENT *element = list2->First();
while (element)

element = list2->Subtract (element) ;
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CHAPTER 17 — UI_LIST_BLOCK

The UI_LIST_BLOCK class is used to represent an array of items in list form. It is an
advanced class and in general should not be used by programmers.

Since Zinc Interface Library uses lists and list elements exclusively, a UI_LIST_BLOCK
array is structured to behave like a list so that it can access pre-existing Zinc Interface
library functions. This is accomplished by establishing two pointers, one for the normal
list and another for what is called the free list. When a list block is initialized, an array
of items is created, and the beginning of the free list points to the first element in the
array. Each of the elements in the array is derived from the UI_ELEMENT base class;
therefore, each has a previous and a next pointer. The figure below illustrates this

arran gement:
/ event 1 D
— event 2
O\\ é?\
® ® ' i
event N 6/

For example, the event manager uses an array of event elements to store input
information. This array is essentially a block of UI_EVENT structures. In the case of
UIL_EVENT, however, which is not derived from UI_ELEMENT, a Q_ELEMENT class
is constructed that is derived from UI_ELEMENT:

class EXPORT UI_QUEUE_ELEMENT : public UI_ELEMENT

{

public:
// Members described in UI_QUEUE_ELEMENT reference chapter.
UI_QUEUE_ELEMENT (void) ;
UI_EVENT event;

// Members described in UI_ELEMENT reference chapter.

UI_QUEUE_ELEMENT *Next (void) ;
UI_QUEUE_ELEMENT *Previous(void) ;
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This class is actually only an event with a previous and a next pointer, which allows an
array to be set up that behaves like a list.

Every time that a list is added to or a new list is created, instead of having to allocate
memory for it, the space is taken from the array. Originally the free list points to the first
element in the array, but if the array/list needs a new element, one will be taken from the
free list and put into the array. Now the normal list points to the first element of the
array and the free list points to the second. When elements are removed, instead of
memory being made free, space will be opened up in the free list.

Constructing arrays that act as lists allows for greater speed and efficiency within Zinc
Interface Library. For example, the event manager is continually feeding information into
the system. If space had to be allocated for each of these events, the application would
be extremely inefficient. Instead, a large block of memory is initially allocated by the
event manager constructor (i.e., in the noOfElements variable).

The UI_LIST_BLOCK class is declared in UI_GEN.HPP. Its public and protected
members are:

class EXPORT UI_LIST_BLOCK : public UI_LIST
{
public:
// Members described in UI_LIST_BLOCK reference chapter.
virtual ~UI_LIST_BLOCK (void) ;
UI_ELEMENT *Add(void);
UI_ELEMENT *Add(UI_ELEMENT *element) ;
UI_ELEMENT *Subtract (UI_ELEMENT *element) ;

protected:
// Members described in UI_LIST_BLOCK reference chapter.
int noOfElements;
void *elementArray;
UI_LIST freelList;

UI_LIST_BLOCK (int noOfElements,
int (*compareFunction) (void *elementl, void *element2) = NULL);

}i

*  noOfElements is an integer that indicates how many elements are in the list. This
must be a static number.

e elementArray is a pointer to the allocated block. This array must be allocated by the
programmer through a derived class of UI_LIST_BLOCK.

e freeList contains pointers to the elements not currently in use.
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UI_LIST_BLOCK::UI_LIST_BLOCK

Syntax
#include <ui_gen.hpp>
UI_LIST_BLOCK(int noOfElements,

int (¥*compareFunction)(void *elementl, void *element2) = NULL);

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

This advanced constructor returns a pointer to a new UI_LIST_BLOCK object.

e noOfElements,, is the amount of space allocated for list elements.

*  compareFunction,, is a programmer defined function that is used to determine the

order of list elements. The following arguments are passed to compare:

elementl;—A pointer to the first argument to compare. This argument must be

typecast by the programmer.

element2; —A pointer to the second argument to compare. This argument must

be typecast by the programmer.

The compare function’s returnValue should be 0 if the two elements exactly match. A
negative value should be returned if element] is less than element2. Otherwise, a positive

value should be returned if elementl is greater than element2.

Example
#include "ui_evt.hpp"

UI_QUEUE_BLOCK: : UI_QUEUE_BLOCK (int _noOfElements)
UI_LIST_ BLOCK(_noOfElements)
{
// Initialize the queue block.
UI_QUEUE_ELEMENT *queueBlock = new UI_QUEUE_ELEMENT[_noOfElements];
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elementArray = queueBlock;
for (int 1 = 0; i1 < _noOfElements; i++)
freeList.Add (NULL, &queueBlock[i]);

ULLIST_BLOCK::"UL_LIST_B LOCK

Syntax

#include <ui_gen.hpp>

virtual "UI_LIST_BLOCK(void);

Portability

This function is available on the following environments:

H DOS B MS Windows

Remarks

This virtual destructor destroys the class information associated with the UI_LIST_-
BLOCK object. It calls the destructor associated with each element in the list.

Example
#include "ui_evt.hpp"

UI_QUEUE_BLOCK: : "UI_QUEUE_BLOCK ()

{
// Free the queue block.
UI_QUEUE_ELEMENT *queueBlock = (UI_QUEUE_ELEMENT *)elementArray;
delete [noOfElements]queueBlock;
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UI_LIST_BLOCK::Add

Syntax
#include <ui_gen.hpp>
UI_ELEMENT *Add(void);

or
UI_ELEMENT *Add(UI_ELEMENT *element),

Portability

This function is available on the following environments:

B DOS M MS Windows

Remarks

These overloaded functions are used to add a new element to the Ul_LIST BLOCK
object.
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