






















































































































































































































































































A more useful approach is to store the graphics data in 2D GMR, but still use within-GPR. You 
can use all the 2D GMR modeling routines and create a collection of segments for redisplay as 
needed. You can use transformation routines to redisplay segments rapidly. In addition, the 
instance commands are all available. This allows rapid redisplay speed without rewriting an 
existing GPR user interface. 

U8ing the 2D G MR package 

The final step is to use the 2D GMR package completely. 
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Chapter 12 
Output 

The chapter describes the routines and external file format used in generating hard-copy output 
of graphics data. 

12.1. Printing 

Functions: 

GM_$PRINT_FlLE 
GM_$PRINT_FlLE_PART 

The print file routines enable you to generate files for printing on a hard-copy device. These 
routines copy part or all of a 2D GMR to a bitmap, then store that bitmap in a GMF (graphics 
map file) or in a 2D GMR vector command file. 

You can specify the size in pixels of the bitmap you want created. For a GMF, you may also 
specify the scale at which the output device (e.g., printer) is to attempt to print the bitmap. You 
may print GMFs using the Shell command PRF with the -PLOT option. You may print 2D 
GMR vector command files by writing a driver for a particular device, using the format 
information provided in the next section. 

The format for vector command files is described in this chapter. For a description of GMF 
routines, see the DOMAIN System Gall Reference, Volume 1. 

GM_$PRINT _F~E converts the current metafile to the specified file for subsequent printing 
on a hard-copy device. 

GM _ $PRINT _ F~E _ PART converts part of the current metafile to the specified file for 
subsequent printing on a hard-copy device. The part converted is within the physical bounds you 
specify, in terms of segment coordinates of the primary segment of the metafile. 

12.2. External File Format 

You can create 2D GMR vector command files using GM _ $PRINT _ ... routines. The format of 
these files is described in this section. Using this format, you can write a device driver for 
printing vector command files on a hard-copy output device of your choice, for example a pen 
plotter. 

The file created looks like a sequence of 2D GMR commands as stored in a 2D GMR segment. 
The command formats and op codes are described below. All output coordinate data is (x,y) 
pairs of 16-bit integers. 
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The file or segment is flattened into a single list of commands. All coordinates are transformed 
to display coordinates in accordance with the size parameter of the GM_ $PRINT _'" routine 
that you used to create the vector command file. In the GM_ $OUTI file, the origin of 
coordinates is the top left, not the bottom left as in the metafile. The GM_ $OUTI file is scaled 
to the size parameter, using the standard 95% rule that one dimension fills 95% of the size block, 
and the other dimension does not overflow the block. 

Individual commands are not clipped to the display size; your display driver must perform this 
function itself. 

The following occurs in the translation to the vector command file: 

• All instance commands are resolved. 

• Stroke text commands are decomposed into individual primitive commands. 

• Attribute class commands are decomposed into individual attribute commands. 

• Tag commands are discarded. 

Nonvector commands, such as pixel text commands, are passed through untouched; your device 
driver may use them or throw them away. 

Format Detail8 

The vector command file begins with a 32-byte file header that contains the length of the 
command portion of the file (that is, everything but this header) and the size you specified when 
creating the file. 

HEADER 

bytes 0-3 

bytes 4-5 

bytes 6-7 

bytes 8-31 

length of command portion of the file, 
in bytes (4-byte integer) 

the x size specified when creating the file 
(2-byte integer) 

the y size specified when creating the file 
(2-byte integer) 

unused 

The command portion of the file starts with byte 32. It contains command op codes and data, 
interspersed. All op codes are 16-bit integers; all coordinate data is 16-bit integers. All op codes 
are aligned on 16-bit word boundaries. 

The formats of the commands (their op codes and their data) are as follows: 

COMMANDS 

END OF FILE 

bytes 0-1 16#0000 (op code for end-of-file) 
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TOTAL LENGTH OF COMMAND = 2 bytes 

POLYLINE 

bytes 0-1 16#0020 (op code for polyline) 

bytes 2-3 number of points (2-byte integer) 

bytes 4-5 first x-coordinate (2-byte integer) 

bytes 6-7 first y-coordinate (2-byte integer) 

bytes 8-11, ... : additional (x,y) pairs, each a pair 
of 2-byte integers 

TOTAL LENGTH OF COMMAND = 4 * (n_points + 1) bytes 

CLOSED POLYLINE 

bytes 0-1 : 16#0021 (op code for closed polyline) 

bytes 2- ... : same as POLYLINE 

TOTAL LENGTH OF COMMAND = 4 * (n_points + 1) bytes 

FILLED POLYLINE 

bytes 0-1 : 16#0022 (op code for filled polyline) 

bytes 2- ... : same as POLYLINE 

TOTAL LENGTH OF COMMAND = 4 * (n_points + 1) bytes 

RECTANGLE 

bytes 0-1 16#0030 (op code for rectangle) 

bytes 2-3 first x-coordinate (2-byte integer) 

bytes 4-5 first y-coordinate (2-byte integer) 

bytes 6-7 second x-coordinate (2-byte integer) 

bytes 8-9 second y-coordinate (2-byte integer) 

TOTAL LENGTH OF COMMAND = 10 bytes 

FILLED RECTANGLE 

bytes 0-1 : 16#0031 (op code for filled rectangle) 
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bytes 2-9 : same as RECTANGLE 

TOTAL LENGTH OF COMMAND = 10 bytes 

CIRCLE 

bytes 0-1 16#0040 (op code for circle) 

bytes 2-3 center x-coordinate (2-byte integer) 

bytes 4-5 center y-coordinate (2-byte integer) 

bytes 6-7 radius (2-byte integer) 

TOTAL LENGTH OF COMMAND = 8 bytes 

FILLED CIRCLE 

bytes 0-1 16#0041 (op code for filled circle) 

bytes 2-7 same as CIRCLE 

TOTAL LENGTH OF COMMAND = 8 bytes 

bytes 0-1 

bytes 2-3 

bytes 4-5 

bytes 6-7 

bytes 8-9 

16#0050 (op code for curve) 

curve type (2-byte integer; 
o = parametric cubic spline, 
1 = 3-pt arc) 

number of pOints (2-byte integer) 

number of parameters (2-byte integer) 

first x-coordinate (2-byte integer) 

bytes 10-11 : first y-coordinate (2-byte integer) 

bytes 12-15, ... : additional (x,y) pairs, each a pair 
of 2-byte integers 

bytes (4*n_points + 12) -- ... 

TOTAL LENGTH OF COMMAND = 

first parameter 
(real) 

additional parameters, 
each a real value 

8 + 4 * (n_points + n_parameters) bytes 
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USER-DEFINED PRIMITIVE 

bytes 0-1 16#0060 (op code for user-defined primitive) 

bytes 2-3 user-defined primitive type 
(values assigned by user) 

bytes 4- ... : same as CURVE 

TOTAL LENGTH OF COMMAND = 
8 + 4 * (n_points + n_parameters) bytes 

PIXEL TEXT 

bytes 0-1 16#0070 (op code for pixel text) 

bytes 2-3 text location x-coordinate (2-byte 

bytes 4-5 text location y-coordinate (2-byte 

bytes 6-9 text rotation in degrees (real) 

integer) 

integer) 

bytes 10-11 : number of characters (2-byte integer) 

byte 12 : first character 

bytes 13- ... : additional characters 

If the number of characters is odd, an unused byte 
is appended to keep sUbsequent commands aligned on 
16-bit word boundaries. 

TOTAL LENGTH OF COMMAND = 12 + n characters bytes, 
plus 1 if n characters is odd 

DRAW VALUE 

bytes 0-1 16#0080 (op code for draw value) 

bytes 2-5 draw value (4-byte integer) 

TOTAL LENGTH OF COMMAND = 6 bytes 

DRAW STYLE 

bytes 0-1 

bytes 2-3 

16#0081 (op code for draw style) 

draw style (2-byte integer; 
o = solid, 
1 = dotted, 
2 = patterned) 

for solid: ignored 
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for dotted: length of solid and blank portions 
of line 

for patternE~d: 
bytes 4-5 replication factor; the number of times 

each bit in the pattern is to be repeated 
(2-byte intE~ger) 

bytes 6-7 number of bits in the pattern 
(2-byte intE~ger) 

bytes 8-15 the pattern of bits; only the first n_bits 
of the bi t~; are significant (an array of 
4 2-byte integers) 

TOTAL LENGTH OF COMMAND = 16 bytes 

DRAW RASTER OP 

bytes 0-1 16#0082 (op code for draw raster op) 

bytes 2-3 draw raster op (2-byte integer) 

TOTAL LENGTH OF COMMAND = 4 bytes 

PLANE MASK 

bytes 0-1 

bytes 2-3 

16#0083 (op code for plane mask) 

plane mask; see description for FORTRAN users 
in the description of GM $PLANE MASK in 
Chapter 16 (2-byte integer) 

TOTAL LENGTH OF COMMAND = 4 bytes 

FILL VALUE 

bytes 0-1 16#0090 (op code for fill value) 

bytes 2-5 fill value (4-byte integer) 

TOTAL LENGTH OF COMMAND = 6 bytes 

FILL BACKGROUND VALUE 

bytes 0-1 16#0091 (op code for fill background value) 

bytes 2-5 fill background value (4-byte integer) 

TOTAL LENGTH OF COMMAND = 6 bytes 
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FILL PATTERN 

bytes 0-1 : 16#0092 (op code for fill pattern) 

{ FORMAT : OP CODE scale size pattern } 
If fill pattern is solid (that is. no fill pattern). 
these two bytes are zero. and the other bytes are 
ignored. 

bytes 2-3 scale; the number of times each bit in the 
pattern is to be repeated (2-byte integer) 
(Currently. always 1) 

bytes 4-5 x size; the number of bits in each row of 
the pattern (2-byte integer) 
(Currently. always 32) 

bytes 6-7 Y size; the number of rows in the pattern 
(2-byte integer) 
(Currently. always 32) 

bytes 8-135 the pattern of bits (32 4-byte integers; 
each represents one row of the pattern) 

TOTAL LENGTH OF COMMAND = 136 bytes 

TEXT VALUE 

bytes 0-1 16#00AO (op code for text value) 

bytes 2-5 text value (4-byte integer) 

TOTAL LENGTH OF COMMAND = 6 bytes 

TEXT BACKGROUND VALUE 

bytes 0-1 16#00A1 (op code for text background value) 

bytes 2-5 text background value (4-byte integer) 

TOTAL LENGTH OF COMMAND = 6 bytes 

TEXT SIZE 

bytes 0-1 16#00A2 (op code for text size) 

bytes 2-3 text size in display pixels (2-byte integer) 

TOTAL LENGTH OF COMMAND = 4 bytes 
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FONT FAMILY 

bytes 0-1 16#00A3 (op code for font family) 

bytes 2-3 font family id number (2-byte integer) 

TOTAL LENGTH OF COMMAND = 4 bytes 
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Chapter 13 
Attribute Classes and Blocks 

This chapter describes the use of attribute classes and blocks and explains how to tie attribute 
blocks to attribute classes for the entire display and for individual viewports. Programming 
examples illustrate the use of attribute routines. 

13 .. 1. Terms Used with Attributes 

Ohapter 5 describes how to insert attribute commands into the metafile to affect the appearance 
of subsequent primitive commands when they are displayed. You can use these attribute 
commands to change characteristics such as text size, line style, and background. The display of 
these primitive commands is in accordance with the values you assign to the attributes. 

The 2D GMR package also has a more powerful mechanism for handling attributes: attribute 
classes. The following is an outline of the procedure for using attribute classes. The references 
direct you to sections describing the parts of the procedure. 

• Create attribute classes (aclasses) (Section 13.2). 

• Assign attributes to attribute blocks (ablocks) (Sections 13.3 through 13.5). 

• Assign attribute blQcks to attribute classes for display (Section 13.9). 

A program at the end of this chapter illustrates the use of attribute classes and blocks. Before 
reading in detail, skim through this entire chapter for a sense of the relationship of the steps in 
the process. Then go back and read in detail. 

Terms Defined 

• An attribute class command in a metafile indicates that you want the attribute values 
changed to values you defined elsewhere. You define the attribute values to which the 
command corresponds either elsewhere in the file, or when the file is displayed. 

• An attribute block is a collection of attribute values. You can use an attribute block 
to assign attribute values to attribute classes when the file is displayed. 

13.2. Using Attribute Classes 

Function: 

GM_$ACLASS 

Attribute classes allow you to use attributes by changing between collections of attributes, rather 
than changing each attribute each time. This is useful, for example, when you want to display 
different layers of a printed circuit board using different attributes. You can assign each layer a 
distinct attribute class number. You can then include in the file numerous commands to switch to 
a new attribute class. 
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Attribute class commands in a segment are signals to the 2D GMR package to switch among 
collections of attributes. These collections are read from attribute blocks as the segment is being 
displayed. You use attribute block routines to define the attributes associated with each 
collection when the file is displayed (see Sections 13.3 through 13.6). 

The GM_ $ACLASS routine inserts into the metafile a command indicating that the attributes 
currently associated with that attribute class are to be used when displaying subsequent primitive 
commands. For example: 

gm $aclass(5,status); 
gm $circle 16(center,10,false,status); - -
gm_$aclass(7,status); 
gm $circle 16(center,20,false,status); - -

The above sequence of routines inserts into the metafile four commands (use aclass 5, draw a 
circle of radius 10, use aclass 7, draw a circle of radius 20). When this sequence of commands is 
displayed, the small circle is displayed using the attributes associated with aclass 5, and the large 
circle and subsequent commands are displayed using the attributes associated with aclass 7. 

At the start of a file, the default attribute class number is 1. This default is used until another 
class is designated using the command GM_ $ACLASS. 

An attribute class is a means of referring to a collection of attribute values. The particular 
attribute values are defined elsewhere. 

The procedure for assigning attributes to an attribute class is as follows. You may define 
attribute blocks and then use viewing routines to associate attribute blocks with attribute classes. 
Your input to the viewing routines is the identification of the attribute class and the attribute 
block to associate with the class. This association of attribute class and attribute block may be 
for the display as a whole or for individual viewports (see Section 13.9). 

The above procedure allows you to attach attribute classes to different sets of attributes. The 
choice of attributes depends on the type of node you are using. 

This procedure also allows the user of the application to do the following: 

• Interactively modify attributes used to display the file without affecting the contents 
of the file . 

• Assign different attributes to an attribute class in different viewports. 

If you do not assign attribute values to a particular attribute class, the default attribute values 
are used (see Table 3-1). 

Creating Attribute Blocks 

Function: 

To associate collections of attributes with attribute class numbers, you must first build an 
attribute block. 
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The attribute values in an attribute block define a set of characteristics that affect the 
appearance of the picture. An attribute block is a data structure that holds a collection of 
attribute values in a form allowing you to modify or inquire about individual attributes. These 
attributes include draw, fill, and text values; raster op codes; and the plane mask. 

Attribute block 1 contains the default collection of attribute values to which the package is 
initialized (see Table 3-1) . You can use attribute block 1 as a starting point for creating new 
attribute blocks. However, you may not modify this default attribute block 1. 

To create a collection of attributes, you first define an attribute block using the routine 
GM_ $ABLOCK_ CREATE. GM $ABLOCK CREATE creates an attribute block identical 
to a specified existing attribute block, such as the default (ablock 1), and assigns a new ablock 
identification number to it. You then change attribute values m it using 
GM_$ABLOCK_SET ... routines. For example: 

gm $ablock create(l,ablockid,status); - -gm $ablock set draw value (ablockid,2,status); - - - - -

These routines create a new ablock, which the 2D GMR package assigns the identification number 
II ablockid. 18 This new ablock contains all of the default attribute values except for the draw 
value, which has been changed to 2 by the second routine above. 

You can then use the routine GM_$ABLOCK_ASSIGN_DISPLAY (defined in Section 13.9) to 
associate this new ablock with a particular aclass. For example, to associate this ablock 
.. ablockid It with aclass 5, use the following: 

When commands are subsequently displayed, a command to .. use aclass 5 II causes this collection 
of attribute values to be applied when subsequent primitive commands are displayed. 

You can use the routine GM_ $ABLOCK_ASSIGN _ VIEWPORT (described in Section 13.9) to 
associate a single aclass with different ablocks in different viewports. 

13.4. Modifying Attribute Blocks 

Functions: 

GM_$ABLOCK_SET DRAW VALUE 
GM_$ABLOCK_SET_DRAW_STYLE 
GM_$ABLOCK_SET_DRAW_RASTER_OP 
GM_$ABLOCK_SET_FILL_VALUE 
GM_$ABLOCK_SET_FILL_PATTERN 
GM_$ABLOCK_SET_PLANE_MASK 
GM_$ABLOCK_SET_TEXT_VALUE 
GM_$ABLOCK_SET_TEXT_BACKGROUND_VALUE 
GM_$ABLOCK_SET_TEXT_SIZE 
GM_$ABLOCK_SET_FONT_FAMILY 

To change attributes in an attribute block, you use a different routine for each attribute to be 
changed, identifying the attribute block that you want to change. 
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For each attribute, there is a -no-change- value (usually -1). When an attribute class refers to 
an attribute block with this value, the previous attribute value remains unchanged. This allows 
you to define attribute blocks that keep certain values constant while you change others. In this 
way, you can preserve existing attributes across changes in the attribute class without having to 
set the attributes explicitly each time. 

A complete set of these -no-change" attribute values is stored in attribute block O. Thus, 
assigning attribute block 0 to an attribute class would be a null operation; that is, it would 
change no attribute values. As with attribute block 1, you may copy attribute block 0, but not 
change it. For a list of these uno-change" attribute values, see Table 13-1. 

13.5. Reading Attribute Blocks 

Functions: 

GM $ABLOCK INQ DRAW VALUE 
GM-$ABLOCK-INQ-DRAW-STYLE 
GM-$ABLOCK-INQ-DRAW-RASTER OP 
GM-$ABLOCK-INQ-FILL-VALUE -
GM-$ABLOCK-INQ-FILL-PATTERN 
GM-$ABLOCK-INQ-PLANE MASK 
GM-$ABLOCK-INQ-TEXT VALUE 
GM-$ABLOCK-INQ-TEXT-BACKGROUND VALUE 
GM-$ABLOCK-INQ-TEXT-SIZE -
GM=$ABLOCK=INQ=FONT=FAMILY 

The routines listed above return the current values of an individual attribute In the specified 
attribute block. 

The default attribute values are shown in Table 3-1. The .. no-change" attribute values are shown 
in Table 13-1. 

13.6. Copying Attribute Blocks 

Functions: 

GM_$ABLOCK_COPY 

Once you have assigned attributes to the attribute block, you may want to copy these attributes 
to an existing attribute block. To do this, use GM_ $ABLOCK_ COPY. To establish a new 
attribute block identical to it, use GM_ $ABLOCK_ CREATE as described previously. 

13.7. Instancing and Attributes 

Chapter 5 explains that commands that change individual attribute values affect all subsequent 
commands in that segment. The same applies to a GM $ACLASS command: the command 

Attribute Classes and Blocks 13-4 



Table 13-1. "No-Change" Attribute Values 

ATTRIBUTE VALUE 

Draw Style GM_$SAME_DRAW_STYLE 

Draw Value -1 

Fill Value -1 

Fill Background Value -3 

Fill Pattern (scale = -1) 

Text Value -1 

Text Background Value -3 

Text Size -1.0 

Font Family ID Number -1 

Plane Mask (change = false) 

Draw Raster Dp -1 

changes the attribute values applied to all subsequent commands in that segment. This includes 
any other segments referenced using instance commands. When display of the segment containing 
the GM_ $ACLASS command is completed, the previous attribute class is restored before the 
display of commands in the instancing segment continues. 

In other words, like attribute commands and segment transformations, attribute values are 
affected forward and downward in the hierarchy of segments and commands, but never upward. 
This allows different instancing segments to apply different attributes to a particular instanced 
segment. 

13.8. Mixing Attribute Commands and Attribute Classes 

When an attribute command is encountered, it overrides all data for that attribute in all 
attribute classes. Subsequent changes of attribute class do not affect that attribute. For 
example: 

gm $draw value (4, status); - -
gm_$aclass (any_class, status); 

Mter the two commands above, the draw value will be 4 regardless of the draw value in the 
attribute block that you have assigned to the attribute class any _ class. The draw value 4 is 
effectively copied into the current definition of all attribute classes. The draw value remains in 
effect until the end of the current segment is reached. 
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13.9. Attributes and Viewing Operations 

To change attributes, you may insert individual attribute commands into a file (see Chapter 5). 
Alternatively, you can insert attribute classes into a file, as described in this chapter . You can 
define attribute blocks and apply them to attribute classes, either for the GM bitmap, or in 
individual viewports. You can also apply a particular attribute block to one or more viewports 
(see Section 13.11 for a program example). 

13.9.1. Tying Ablocks to Aclasses for the Entire GM Bitmap 

Functions: 

GM_$ABLOCK_ASS IGN_D I SPLAY 
GM_$ABLOCK_INQ_ASSIGN_DISPLAY 

You can change all attributes at once on the GM bitmap as a whole. To do this, use 
GM_ $ACLASS to insert commands into the file to change the attribute class to be used. In this 
routine, you specify an attribute class identification. The command is not effective until you 
associate it with an attribute block. 

You can assign attribute blocks to attribute class numbers for display purposes using 
GM_$ABLOCK_ASSIGN_DISPLAY. Your input to the display routine is this same aclass 
identification along with the identification of the attribute block you want to use. When 
commands are being displayed, the following occurs: When an II ACLASS" command IS 

encountered, the attributes of the attribute block assigned to this class are subsequently used. 

You may develop a program that creates attribute blocks and assigns them to attribute classes. 
You can use such a program to display pictures that you have already created. At the time you 
view the file, you use GM_$ABLOCK_ASSIGN_DISPLAY to associate the attribute class you 
identified with the attribute block you want used. 

GM_$ABLOCK_ASSIGN_DISPLAY assigns an attribute block (by number) to an attribute 
class, for the entire display. 

GM_$ABLOCK_INQ_ASSIGN __ DISPLAY returns the current attribute block number 
assigned to a particular attribute class for the display. 

13.9.2. Tying Ablocks to Aclasses for Individual Viewports 

Functions: 

GM $ABLOCK ASSIGN VIEWPORT 
GM=$ABLOCK=INQ_ASSIGN_VIEWPORT 

You can change all attributes at once for individual viewports of the display. The attributes in 
each viewport may be different. To change the attributes used in a viewport, do the following: 

• Use GM _ $ACLASS to insert; commands into the file to specify the attribute class you 
want used. In this routine, you specify an attribute class identification. The 
command is not effective until you associate it with an attribute block. 
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• You can view the file using GM_$ABLOCK __ ASSIGN_ VIEWPORT. Your input to 
the display routine is this same attribute class identification, along with the 
identification of the attribute block and the viewport. 

Note that if an attribute block is specified for a viewport, it overrides the specification of an 
attribute block for the GM bitmap. 

GM_ $ABLOCK_ASSIGN _ VIEWPORT assigns an attribute block (by number) to an attribute 
class, for the specified viewport. 

GM_$ABLOCK_INQ_ASSIGN_ VIEWPORT returns the current attribute block number 
assigned to a particular attribute class, for the specified viewport. 

13.9.3. Summary of Procedures 

Use the following procedures to establish attribute blocks and assign them to the GM bitmap. 

• Use GM_ $ABLOCK_ CREATE to create an attribute block equivalent to the source 
block you identify. The routine returns the attribute block identification number. 

• Change the attribute block with the calls GM _ $ABLOCK _ SET.... In these calls, 
you specify the value of the attribute and identify the attribute block to which it 
belongs. 

• Use GM_$ABLOCK_ASSIGN_DISPLAY to assign the attribute block to a class for 
the GM bitmap. This assignment is used for all viewports until you assign an 
attribute block to a class for a particular viewport using 
GM $ABLOCK ASSIGN VIEWPORT. 

• You may subsequently change attribute values in the assigned attribute blocks. When 
you next display the picture, the result is the following: the new attribute values 
assigned to this attribute block are used whenever an attribute class command 
associated with the attribute block is encountered. 

13.10. Summary 

The 2D GMR package provides three techniques for modifying attributes. The first technique 
assigns individual attribute values within a file. 

• Change one attribute at a time within the file. To do this, put commands into the 
file to change individual attributes. 

The next two techniques associate attributes with attribute classes only when the file is displayed. 
Neither the attribute values nor the class assignment is stored in the file. 

• Change all attributes at once on the display as a whole. To do this, use 
GM_ $ACLASS to put commands into the file to specify the attribute class you want 
used. Then while viewing the file, change the collection of attributes assigned to 
attribute classes. To make this change, use GM_$ABLOCK_ASSIGN_DISPLAY, 
as described in Section 13.9. 
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• Change all attributes at once for individual viewports of the display. The attributes in 
each viewport may be different. To do this, use GM_ $ACLASS to put commands 
into a file to specify the attribute class. Then while viewing the file, change the 
collection of attributes assigned to attribute classes for individual viewports. To make 
this change, use GM_ $ABLOCK_ASSIGN _ VIEWPORT, as described in Section 
13.9. 

13.11. Program with Attribute Classes and Blocks 

The following program creates a hierarchy of segments including instance commands. It displays 
the file in three viewports; adds attribute class commands to the file; assigns attribute blocks to 
attribute classes; displays the segments; closes the file; and terminates the package. 

PROGRAM courseS; 

%NOLIST; 
%INCLUDE '/sys/ins/base.ins.pas'; 
%INCLUDE '/sys/ins/time.ins.pas'; 
%INCLUDE '/sys/ins/gmr.ins.pas'; 
%LIST; 

CONST 

aclass1d1 = 1; { Defa.ult 
aclassid2 = 2; 

aclass } 

vpid1 = 1; { Initial viewport 
one second = 250000; -

VAR 

bitmap_size gm_$pOint1S_t; 
status status_$t; 

b gm $boundsreal t; - -
vpid2 
vp1d3 INTEGER; 

file id INTEGER; -sid1 
sid2 
sid3 gm_$segment_id_t; 
ablockid1 
ablockid2 
ablockid3 INTEGER; 
ablockid4 
ablockid5 
ablockidS INTEGER; 

pt1 
pt2 gm_$point1S_t; 

pattern gm _ $dra'w _pattern _ t; 
pause time_$clock_t; 
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BEGIN 

bitmap_size.x 
bitmap_size.y .-

gm $init 
- ( gm_$borrow 

1024; 
1024; 

, stream_$stdout 
, bitmap_size 

8 
, status 
) ; 

b.xmin - 0.00; 
b.ymin 0.00; 
b.xmax 0.49; 
b.ymax 0.49; 
gm $viewport set bounds 

- ( b --

, status 
) ; 

b.xmin 0.51; 
b.ymin 0.00; 
b.xmax 1.00; 
b.ymax - 0.49; 
gm_$viewport_create 

( b 
, vpid2 
, status 
) ; 

b.xmin 0.00; 
b. ymin - 0.51; 
b.xmax - 1.00; 
b . ymax 1 . 00 ; 
gm_ $viewport _ cre:ate 

( b 
, vpid3 
, status 
) ; 

gm_$file_create 
( 'gmfile' 
, 6 
, gm_$overwrite 
, gm_$lw 
, file_id 
, status 
); 

gm $segment create 
- ( 'bottom' 

, 6 
, sid1 
, status 
); 

pt1.x := 0; 

{ Initialize the 2D GMR package. } 

{ Create viewport 1. } 

{ Create viewport 2. } 

{ Create viewport 3. } 

{ Create and name a metafile. } 

{ Create segment 'bottom.' } 
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ptl.y 30; 
pt2.x 10; 
pt2.y 40; 
gm_$rectangle_16 

( pt1 
# pt2 

FALSE 
status 

) ; 

gm_$draw_style 
( gm_$solid 
# 0 
# pattern 

o 
status 

) ; 

pt1.x := 20; 
pt2.x := 30; 
gm_$rectangle_16 

( ptl 
# pt2 
# FALSE 
# status 
) ; 

gm $segment close 
- ( TRUE -

# status 
); 

gm $segment create 
- ( 'top ,-

3 
# sid2 

status 
); 

ptl.x o· 
ptl.y 0; 
pt2.x 10; 
pt2.y 10; 
gm $rectangle 16 

- ( ptl -

• pt2 
• FALSE 

status 
); 

{ Add a rectangle to segment 'bottom.' } 

{ Change the draw style to solid. } 

{ Add a rectangle to segment 'bottom.' } 

{ Close segment 'bottom.' } 

{ Create segment 'top.'. } 

{ Add a rectangle to segment 'top.' } 

gm_$instance_translate_2d16 { Instance segment 'bottom' into segment 'top.' } 
( sid1 
# ptl 
· status 
); 

ptl.x := 20; 
pt2.x := 30; 
gm_$rectangle_16 

Attribute Glasses and Blocks 

{ Add a rectangle to segment 'top.' } 
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( pt1 
· pt2 
• FALSE 
· status 
) ; 

gm_$segment_close 
( TRUE 

• status 
) ; 

gm_$display_file 
( status 
) ; 

gm_$viewport_select 
( vpid2 
• status 
) ; 

gm_$display_file 
( status 
) ; 

gm $viewport select 
- ( vpidl -

• status 
) ; 

gm_$display_file 
( status 
) ; 

{ Close segment 'top.' } 

{ Display the file in viewport 3. } 

{ Select viewport 2. } 

{ Display the file in viewport 2. } 

{ Select viewport 1. } 

{ Display file in viewport 1} 

pause.low32 := 5 * one_second; 
pause.high16 := 0; 
time $wait 

"( time_$relative 
· pause 
• status 
); 

gm $ablock create 
- (1 -

· ablockidl 
• status 
) ; 

gm $ablock set draw style 
- (ablockid1 -

· gm_$dotted 
• 5 
· pattern 

o 
· status 
) ; 

{ Create ablockidl. } 

{ Give ablockid1 the dotted line style } 
{ with repetition factor = 5. } 

gm $ablock assign viewport {Assign ablockid1 to aclassid1 in viewport 1. } 
- (aclassid1 -

· vpid1 
· ablockid1 
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• status 
); 

gm $ablock create 
- (1 -

• ablockid2 
· status 
) ; 

gm_$ablock_set_draw_stYle 
( ablockid2 
• gm_$dotted 
• 10 
· pattern 
• 0 
• status 
) ; 

{ Create ablockid2. } 

{ Give ablockid2 the dotted line style } 
{ with repetition factor = 10. } 

gm_$ablock_assign_viewport {Assign ablockid1 to aclassid2 in viewport 2. } 
( aclassidl 
· vpid2 
• ablockid2 
· status 
) ; 

gm $ablock create 
- (1 -

• ablockid3 
• status 
) ; 

gm_$ablock_set_draw_style 
( ablockid3 
• gm_$dotted 
• 20 
• pattern 
· 0 
· status 
) ; 

{ Create ablockid3. } 

{ Give ablockid3 the dotted line style. } 
{ with repetition factor = 20 } 

gm_$ablock_assign_viewport {Assign ablockid3 to aclassidl in viewport 3. } 
( aclassidl 
• vpid3 
• ablockid3 
· status 
) ; 

gm_$display_refresh 
( status 
); 

time_$wait 
( time_$relative 
• pa.use 
· status 
) ; 

gm_$segment_create 
( 'new' 

Attribute Cla88e8 and Block8 

{ Refresh display to see the effects of } 
{ the attribute blocks. } 

{ Create segment 'new.'. } 
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) ; 

3 
sid3 
status 

ptl.x - O· 
pt1.y 0; 
pt2.x - 10; 
pt2.y 10; 
gm_$rectangle_16 

( ptl 
· pt2 

FALSE 
status 

); 

gm_$aclass 
( aclassid2 
: status 
) ; 

ptl.x := 20; 
pt2.x := 30; 
gm_$rectangle_16 

( pt1 
, pt2 

FALSE 
status 

); 

gm_$segment_close 
( TRUE 

I status 
) ; 

gm $ablock create 
- (1 -

· ablockid4 
· status 
) ; 

gm_$ablock_set_draw_style 
( ablockid4 
· gm_$dotted 

30 
· pattern 

o 
status 

) ; 

{ Add a rectangle to segment 'new.' } 

{ Add an aclass command to segment 'new.' } 

{ Add a rectangle to segment 'new.' } 

{ Close segment 'new.' } 

{ Create ablockid4. } 

{ Give ablockid4 the dotted line style } 
{ with repetition factor = 30. } 

gm_$ablock_assign_viewport {Assign ablockid4 to aclassid2 in viewport 1. } 
( aclassid2 
· vpidl 

ablockid4 
status 

); 

gm_$ablock_create 
( 1 

{ Create ablockid5. } 
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· ablockid5 
· status 
); 

gm_$ablock_set_draw_style 
( ablockid5 
• gm_$dotted 

40 
· pattern 

o 
· status 
) ; 

{ Give ablockid5 the dotted line style } 
{ with repetition factor = 40. } 

gm_$ablock_assign_viewport {Assign ablockid5 to aclassid2 in viewport 2. } 
( aclassid2 
· vpid2 
· ablockid5 
• status 
) ; 

gm $ablock create 
- (1 -

• ablockid6 
, status 
) ; 

gm_$ablock_set_draw_style 
( ablockid6 
• gm_$dotted 
• 50 
· pattern 

o 
• status 
) ; 

{ Create ablockid6. } 

{ Give ablockid6 the dotted line style } 
{ with repetition factor = 50. } 

gm_$ablock_assign_viewport {Assign ablockid6 to aclassid2 in viewport 3. } 
( aclassid2 
· vpid3 

ablockid6 
· status 
); 

gm_$display_segment 
( sid3 
· status 
); 

gm_$viewport_select 
( vpid2 
· status 
); 

gm_$display_segment 
( sid3 
· status 
) ; 

gm_$viewport_select 
( vpid3 

Attribute Glasses and Blocks 

{Display segment 'new' in viewport 1. } 

{ Select viewport 2. } 

{ Display segment 'new' in viewport 2. } 

{ Select viewport 3. } 
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I status 
) ; 

gm $display segment 
- ( sid3 -

I status 
) ; 

time $wait 
"( time_$relative 
. pause 
I status 
) ; 

gm $file close 
- ( TRUE 

I status 
) ; 

gm $terminate 
- ( status 

) ; 

END. 

{ Display segment 'new' in viewport 3. } 

{ Close the file. } 

{ Terminate the 20 GMR package. } 
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Chapter 14 
Advanced Display Techniques 

This chapter describes advanced display techniques including using color as well as viewport 
border and background. Programming examples illustrate these techniques. 

Using the Color Map 

Graphics programs use a color map to specify color and intensity (gray-scale) values. A program 
can redefine the color map to assign colors to pixel values. (On a monochromatic node, you can 
only switch the definitions of black and white). To assign different colors to lines or other 
graphic entities, a program must draw them using different pixel values and then assign the 
appropriate colors to these pixel values. You can assign a pixel value (color map index) to the 
draw value attribute, the text value attribute, the text background value attribute, and the fill 
value attribute. 

In within-GPR mode, you must call GPR routines to assign values to, or read values from, the 
color map. 

14.1.1. The Color Map: A Set of Color Values 

The color map is a display feature, not an attribute. This means that you cannot specify a color 
map in a metafile. However, the color map can be stored as tag data and read by an application 
program. You can specify only one color map for the display. 

A color map is a set of color values, each representing a color and intensity. A color value is an 
encoding of a particular visible color/intensity, based on the RGB (red/green/blue) color model. 
The RGB color model defines red, green, and blue as primary colors. All other colors are 
combinations of these primaries, including the three secondary colors (cyan, magenta, and 
yellow). 

Each color value consists of three component values, each a real number in the range 0.0 to 1.0. 
The first real number is the value for the red component of the color; the second, the green 
component; and the third, the blue component. A value of 0.0 specifies the absence of the 
primary color, and a value of 1.0 specifies full intensity of that primary color. 

On a color display, the red, green, and blue component values are displayed as accurately as 
possible, depending on the possible color values available on the node. For a detailed description 
of color and display configurations, see Programming with DOMAIN Graphics Primitives. 

On a monochrome display, you may either assign black (0.0, 0.0, 0.0) to 0 and white (1.0, 1.0, 
1.0) to 1, or vice versa. 

If all three component values are equal, the color value is a shade of gray, as Table 14-1 shows. 
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Table 14-1. Example of Gray-Scale Color Values and Visible Intensities 

Color Value Visible Color/Intensity 

R value G value B value 

1.0 1.0 1.0 white 
0.75 0.75 0.75 light gray 
0.5 0.5 0.5 medium gray 
0.25 0.25 0.25 dark gray 
0.0 0.0 0.0 black 

A color map consists of a set of color map entries; each entry is a color value associated with an 
index. Though the association between color values and visible colors/intensities cannot be 
changed, a program can establish and change the association between indexes and color values by 
changing the entries in the color map. In this way, a program can select the set of 
colors/intensities to constitute a color map for a particular application, and associate them with 
particular indexes. 

For an eight-plane color display, the color map has 256 entries, with index values 0-255. For a 
four-plane color display, the color map has 16 entries, with index values 0-15. For all displays, 
all entries are set to default values at the initialization of the 2D GMR package (see Figure 14-1). 
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Figure 14-1. The Pixel Value Used as an Index into the Color Map 
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Table 14-2 shows the default color map. 

Table 14-2. Default Color Map 

Monochromatic displays have only the first two color map entries. 
Four-plane color displays have only the first sixteen color 
map entries. 

Color Table Color Value Resultant Visible 
Index Color/Intensity 

R G B 

0 0.0 0.0 0.0 black 
1 1.0 1.0 1.0 white 
2 0.0 1.0 0.0 green 
3 0.0 0.0 1.0 blue 
4 0.0 1.0 1.0 cyan 
5 1.0 1.0 0.0 yellow 
6 1.0 0.0 1.0 magenta 
7 1.0 1.0 1.0 white 

8-15 Contain colors used by the Display Manager 
to display windows. 

16-255 0.0 0.0 0.0 I black 

In direct mode, a program cannot modify color map entries 0 and 7-15. Thus, the color map 
entries that may be changed are the following (Table 14-3): 

Table 14-3. Color Map Entries and Mode 

Borrow mode Direct Mode 

Monochromatic display 0-1 0-1 
4-plane color display 0-15 1-6 
8-plane color display 0-255 1-6, 16-255 
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14.1.2. Changing the Color Map 

Functions: 

GM $DISPLAY SET COLOR MAP 
GM=$DISPLAY=INQ=COLOR=MAP 

GM_$DISPLAY _SET _ COLOR_MAP changes a specified number of values in the color map. 

GM_ $DISPLAY _INQ_ COLOR_MAP retrieves a specified number of values in the color map. 

14.2. Using Viewport Techniques 

Functions: 

GM_$VIEWPORT_SET_BACKGROUND_VALUE 
GM_$VIEWPORT_INQ_BACKGROUND_VALUE 

As discussed in Section 13.9, attribute blocks can be assigned to attribute classes for individual 
viewports. The attribute class assignment can include a plane mask. If the plane mask assigned 
to attribute class 1 does not enable all planes in the GM bitmap, the following occurs. Not all 
planes are cleared before displaying into that viewport. (This is true for borrow, direct, and main­
bitmap modes). You can use this characteristic to include a background grid that is not 
constantly erased and redrawn. This technique also makes it possible to superimpose two 
segments into the same viewport. 

The following describes some additional techniques to use with viewports. 

GM_ $VIEWPORT _SET _BORDER_SIZE sets the border size of the current viewport to the 
specified values, either in pixels or in fraction-of-bitmap coordinates. This routine sets sizes of 
the four edges independently, for each viewport. 

The default border type is in pixels, and the default width is 1,1,1,1. Viewport borders are drawn 
with color value 1 for compatibility with monochrome nodes. Also for this compatibility, the 2D 
GMR package sets the color map for color value 1 to white. 

With a color node, you may want to use the viewport background color to differentiate viewports 
from the overall display or the window background. Changing the color map to black is usually 
not practical because the cursor is also set to color value 1. An alternative is to create the 
viewport, set the border width to 0 pixels, and then refresh the viewport. 

To change the viewport background value, you can use a procedure like the following: 

CD Assign a background pixel value for each viewport. The default is O. The pixel value 
displayed is affected by the plane mask assigned to attribute class 1. 

CD Change the color by changing the color map. The default fill and text background 
values are -2. This sets them equal to the viewport background value. 

GM_$VIEWPORT _SET _BACKGROUND _ VALUE sets the pixel value used for the 
background of the specified viewport. GM_$VIEWPORT _INQ_BACKGROUND _ VALUE 
returns the pixel value set for the background of the specified viewport. 
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14.3. Program with Advanced Viewing Techniques 

The following program changes the color map values; assigns a plane mask to viewports; displays 
a grid; changes the plane mask; assigns viewport background values; displays segments in more 
than one viewport; closes the file; and terminates the package. 

PROGRAM course6; 

%NOLIST; 
%INCLUDE ·/sys/ins/base.ins.pas·; 
%INCLUDE ·/sys/ins/time.ins.pas·; 
%INCLUDE ·/sys/ins/gmr.ins.pas·; 
%INCLUDE ·/sys/ins/pfm.ins.pas·; 
%LIST; 

CONST 

repeats = 10; 
space = 25; 
one second = 250000; 

VAR 

gm_$point16_t; 
status_$t; 

b 
vpid2 
vpid3 
vpid4 

ablockid 
k 
m 
n 
color_array 

file id 
sid1 
sid2 
sid3 
sid4 
ptl 
pt2 
transl 
rtransl 

PROCEDURE check 
( IN status 
) ; 

BEGIN 

INTEGER; 

INTEGER; 
INTEGER; 

INTEGER; 
ARRAY [ 8 .. 15 ] OF gm_$color_entry_t; 

IN1EGER; 

gm_.$segment_id_ t; 

gm_$point16_t; 
gm_$pointreal_t; 

IF status.all <> status_$ok 
THEN pfm_$error_trap( status ); 
END; 
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PROCEDURE wait 

VAR 
pause 
status 

BEGIN 

time_$clock_t; 
status_$t; 

BEGIN 

pause.low32 := 5 * one_second; 
pause.high16 := 0; 
time_$wait { Wait five seconds. } 

( time_$relative 
. pause 
. status 
); 

check( status ); 
END; 

bitmap_size.x 
bitmap_size.y 

1024; 
- 1024; 

gm $init 
- ( gm $borrow 

{ Initialize the 2D GMR package. } 

· stream_$stdout 
· bitmap_size 

8 
st 

) ; 

gm $file create 
- ( 'gmfile' 

6 
· gm_$overwrite 
· gm_$lw 

file id 
· st 
) ; 

gm_$segment_create 
( 'grid' 

4 

); 

sid1 
st 

{ Create a file. } 

{ Create segment 'grid.' } 

pt1.X := O· { 'Grid' points are zero-sized rectangles. } 
FOR m := 1 TO 8 
DO BEGIN 

ptl.x - ptl.x + 100; 
ptl.y - 0; 
FOR n - 1 TO 8 
DO BEGIN 

ptl.y := ptl.y + 100; 
gm_$rectangle_16 

( pt1 
. ptl 

FALSE 
st 

) ; 
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END; 
END; 

gm_$segment_close 
( TRUE 
# st 
) ; 

b.xmin 0.0; 
b.ymin 0.0; 
b.xmax 0.49; 
b.ymax 0.49; 
gm_$viewport_set_bounds 

( b 
# st 
); 

b.xmin 0.51; 
b.ymin 0.0; 
b.xmax 1.0; 
b . ymax 0 .49 ; 
gm $viewport create 

- ( b -

# vpid2 
# st 
) ; 

b.xmin 0.0; 
b.ymin 0.51; 
b . xmax 0 .49 ; 
b.ymax - 1.0; 
gm_$viewport_create 

( b 
# vpid3 
# st 
) ; 

b.xmin 0.51; 
b.ymin 0.51; 
b.xmax 1.0; 
b.ymax 1.0; 
gm $viewport create 

- ( b -

. vpid4 
# st 
) ; 

FOR k - 8 TO 15 
DO WITH color_array [ 
DO BEGIN 

red - 1.0; 
green - 1.0; 
blue - 0.0; 
END; 

k ] 

gm_$display_set_color_map 
( 8 
# 8 
# color_array 

Advanced Display Techniques 

{ Close segment 'grid.' } 

{ Shrink viewport 1. } 

{ Create viewport 2. } 

{ Create viewport 3. } 

{ Create viewport 4. } 

{ Red + green = yellow. } 

{ Set color values 8 to 15 to yellow. } 
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I st 
); 

gm_$ablock_create 
( 1 
I ablockid 
, st 
) ; 

gm $ablock set draw value 
- (abloCkid- -

, 9 
, st 
) ; 

gm_$ablock_assign_display 
( gm_default_aclass 
, ablockid 
, st 
) ; 

gm_$display_file 
( st 
) ; 

wait; 

gm_$ablock_copy 
( 1 
, ablockid 
, st 
) ; 

gm_$ablock_set_plane_mask 
( ablockid 
, TRUE 
, [0 .. 2 

st 
) ; 

gm $segment create 
- ( 'box'-

3 
, sid2 
· st 
) ; 

pt1.x 0; 
pt1.y - O· 
pt2.x - 10; 
pt2.y - 10; 
gm_$rectangle_16 

( pt1 
· pt2 
• FALSE 

st 
) ; 

{ Create an ablock. } 

{ For the ablock. set the draw value to 9. } 

{ Assign the ablock to the default aclass. } 

{ Display 'grid' in viewport 4. } 

{ Wait a moment. } 

{ Reset the ablock to default attributes. } 

{ For the ablock, set plane mask to [0,1.2]. } 

{ Create segment 'box.' } 

{ Add a rectangle to 'box.' } 

{ Close segment 'box.' } 
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( TRUE 
, st 
) ; 

gm_$segment_create 
( 'row' 

3 
sid3 
st 

) ; 

transl.y := 0; 
transl.x := 0; 
FOR k := 1 TO repeats 
DO BEGIN 

{ Create segment 'row.' } 

{ Instance segment 'box' into segment 'row. '} 

transl.x := transl.x + space; 
gm_$instance_translate_2d16 

END; 

( sid2 
, transl 
, st 
) ; 

gm $segment close 
- ( TRUE -

, st 
) ; 

gm_$segment_create 
( 'block' 

5 
, sid4 
, st 
) ; 

transl.y := 50; 
FOR k := 1 TO repeats 
DO BEGIN 

transl.x := k ; 

{ Close segment 'row.' } 

{ Create segment 'block.' } 

{ Instance segment 'row' into segment 'block.' } 

transl.y := transl.y - space; 
gm_$instance_translate_2d16 

END; 

( sid3 
, transl 
, st 
) ; 

gm_$segment_close 
( TRUE 
, st 
) ; 

gm_$display_segment 
( sid4 
, st 
); 

wait; 
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{ Close segment 'block.' } 

{ Display segment 'block' in viewport 3. } 

{ Wait a moment. } 
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rtransl.x := 0.5; 
rtransl.y := 1.0; 
gm $view scale 

- ( 0.25 
, rtransl 
, st 
) ; 

rtransl.x := -0.06; 
rtransl.y := 0.0; 
FOR k := 1 TO 5 
DO gm_$view_translate 

( rtransl 
, st 
) ; 

rtransl.x := 0.5; 
rtransl.y := 0.5; 
FOR k := 1 TO 5 
DO gm $view scale 

(-0.85 -

, rtransl 
, st 
); 

wait; 

{ For viewport 3, zoom out. } 

{ For viewport 3, pan from left to right. } 

{ For viewport 3, pan diagonally towards } 
{ the lower left. } 

{ Wait a moment. } 

gm_$viewport_set_background_value 
( vpid2 

{ For viewport 2, set the } 
{ background value. } 

, 2 
, st 
) ; 

gm_$viewport_select 
( vpid2 
, st 
); 

gm_$display_segment 
( sid3 
, st 
) ; 

wait; 

gm_$viewport_set_background_value 
( vpid3 
, 3 
, st 
) ; 

gm $viewport select 
- ( vpid3 -

, st 
) ; 

gm $display segment 
- ( sid4 -

, st 

{ Select viewport 2. } 

{ Display segment 'row' in viewport 2. } 

{ Wait a moment. } 

{ For viewport 3, set background} 
{ value to 2. } 

{ Select viewport 3. } 

{ Display segment 'block' in viewport 3. } 
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); 

wa.it; 

gm_$file_close 
( TRUE 

• st 
) ; 

gm $terminate 
- ( st 

) ; 

END. 
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{ Wait a moment. } 

{ Close the file. } 

{ Terminate the 2D GMR package. } 
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Chapter 15 
Programming Techniques 

This chapter presents techniques for using tags and for optimizing performance when you use the 
2D GMR package. Some of the relationships of the DOMAIN Core Graphics, the DOMAIN 
Graphics Primitives package and the DOMAIN 2D GMR Resource package are discussed. 

15.1. Using Tags 

Functions: 

GM $TAG 
Gt.( $TAG _ LOCATE 

Tags provide a mechanism to access the database at a particular place. For example, you may 
have another database running alongside the 2D GMR package. You can use a tag to flag a place 
in a segment for accessing information in another database. 

GM $TAG inserts a comment into the metafile. 

GM_ $ TAG _LOCATE locates a comment within a specified range of segments in the current 
metafile. The routine returns the identification of the lowest-numbered segment that the 
comment is found in. 

This routine uses the wildcard options of the command line parser. For a description of the 
command line parser, see the DOMAIN System Command Reference. 

15.2. Program Technique: Using Tags 

Tags are especially usful with large metfiles. The following program fragment illustrates the use 
of tags. 

{ The current segment is 'assembly_sid.' A part is instanced into 
the assembly. followed by a tag with the part's unique part number. } 

gm_$instance_translate_2d16 
( part_Sid 
· location 
· status 
); 

gm_$tag 
( part_number 
· part_number_len 

{ Segment defining part } 
{ Location of par't } 

{ ASCII string with part number} 
{ Length of ASCII string } 
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, status 
) ; 

{ Later, the user needs to find the part with the given part number: } 

gm_$tag_locate 
( part_number 
, part_number_len 

o 
. gm_$max_segment - 1 
. assembly_sid 

status 
) ; 

15.3. Optimizing Performance 

{ ASCII string with part number} 
{ Length of ASCII string } 
{ Lacking more specific information. } 
{ search all segments. } 
{ Output the segment id containing the 

part. } 

This section presents some techniques for optimizing performance in the applications you build 
with the 2D GMR package. 

15.3.1. Sorting by Location in the Picture 

The 2D GMR package keeps track of the rectangular bounds of each segment in a segment header 
attached to the segment data. When displaying a file, the 2D GMR package can therefore rapidly 
reject segments that do not overlap the current viewport, without examining individual 
commands within those segments. 

You can, therefore, improve performance by sorting order-independent commands into segments 
based on their location in the picture. By grouping commands into segments with relatively 
small bounds, you can increase the number of segments that can be completely ignored during 
display. 

The 2D GMR package cannot sort data for you because the package assumes that commands 
must be executed in the order you specify. 

15.3.2. Segment Size 

For files with many (hundreds or thousands) of segements, use unnamed segments. This avoids 
the overhead of checking for duplication of names. 
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15.3.3. Rectangles and Rotations 

If you regularly apply rotations other than 90 or 180 degrees to rectangles, use the 
GM_ $POL YLlNE ... routines, not the GM_ $RECTANGLE ... routines. With rectangle routines, 
the picture is not drawn incorrectly; however, the picture is displayed faster with polyline 
commands. 

15.3.4. Compacting Files 

To reduce storage space for old files, you can develop a compacting utility using 
GM_$FILE_ COMPACT. For a description of this routine and an example of such a utility, see 
GM_$FILE_ COMPACT in DOMAIN System Call Reference, Volume 1. 

15.3.5. Releasing and Acquiring the Display 

The listing of insert files at the top of the program "hotel.gm II in Appendix D includes 
gpr.ins.pas. This file gives access to the DOMAIN Graphics Primitives (GPR) routines. In 
general, the mixing of 2D GMR and GPR is not recommended unless you specify within-GPR 
mode with the routine GM_ $INIT. Here the GPR routine provides the best way to release the 
display that 2D GMR must acquire. The GPR routine releases the display to allow writing 
output to a stream. 

Mixing 2D GMR and GPR calls m other ways or In other contexts IS not recommended or 
supported. 

15.3.6. Long Identifiers 

In C and FORTRAN, identifiers may be no longer than a maximum of 32 characters. In C 
programs, the compiler truncates the name to 32 characters. In FORTRAN programs, you need 
to shorten the following routine names to 32 characters as illustrated: 

1 
12345678901234567890123456789012 1 34567890 
---------------------------------1---------
GM_$ABLOCK_INQ_FILL_BACKGROUND_V 1 ALUE 
GM_$ABLOCK_INQ_TEXT_BACKGROUND_V 1 ALUE 
GM_$ABLOCK_SET_FILL_BACKGROUND_V 1 ALUE 
GM_$ABLOCK_SET_TEXT_BACKGROUND_V 1 ALUE 
GM_$INQ_INSTANCE_TRANSFORM_2DREA 1 L 
GM_$INQ_INSTANCE_TRANSLATE_2DREA 1 L 
GM $VIEWPORT INQ BACKGROUND VALU 1 E 
GM=$VIEWPORT=SET=BACKGROUND=VALU 1 E 

15.3.7. Color Map on Color Nodes 

The 2D GMR package currently sets color 1 to white on color nodes for portability of 
applications developed on monochrome nodes. The viewport borders and the cursor are drawn 
with color 1. For nonwhite cursors and viewport boundaries on color nodes, use 
GM_ $DISPLAY _SET _ COLOR_MAP to respecify color 1. 
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When 2D GMR terminates, it currently resets color 1 to whatever it was when the package was 
initialized. This is true of color nodes only. If you use 2D GMR in borrow mode, the entire color 
map is reset when the packge terminates. (The resetting is not by 2D GMR, but by GPR.) 

15.3.8. Fault Handlers 

The 2D GMR package has its own I'clean-up" handler that terminates 2D GMR whenever faults 
are encountered. It is not necessary for an application to install its own fault handler for this 
purpose. In fact, an application-installed fault handler will not work because 2D GMR will no 
longer be initialized by the time the fault handler is called. 

15.4. For Users of Both 2D GMR and GPR 

The 2D GMR functions are similar to DOMAIN Graphics Primitives (GPR) in many ways. The 
2D GMR package has new routines for handling files, segments, and viewing. 

There are a few major differences between 2D GMR routines and similar GPR routines. Two 
examples are the coordinate systems used and the use of defined points, rather than current 
position. 

Coordinate SY8tem8 

The 2D GMR package uses the coordinate system that is standard in mathematics textbooks (+x 
is to the right; +y is up). This is different from GPR, which like most raster display devices uses 
+y as down). 

Thus, if only positive coordinates are used, (0,0) is at the bottom left of the bitmap, not the top 
left as in GPR. 

The only cases in which 2D GMR uses +y as down is in its definition of cursor patterns and in 
the output of GM _ $PRINT ... routines. 

Defined Point8 and Current P08ition 

The 2D GMR package requires that all coordinates be specified for each command. There is no 
.. current position II kept from one command to the next, as there is in GPR. Thus, with the 2D 
GMR segment, you can insert or delete commands without affecting the interpretation of 
coordinate data in other commands in the segment. 

Number of Plane8 Initialized 

The input parameter to GM_ $INIT is the number of planes to be initialized (that is, 1 or 8), not 
the number of the highest plane, as in GPR _ $INIT (that is, ° or 7). 

15.5. For Previous Users of DOMAIN Core Graphics 

The 2D GMR functions are similar to Core in many ways. Both allow you to define coordinates 
in one coordinate system and display them in another. 
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There are a few major differences between 2D Gl\.1R routines and similar Core routines. Two 
examples are the number of segments displayed and the use of defined points rather than current 
position. 

Segments Displayed 

In Core, multiple segments can be displayed in one viewport. 

The 2D GMR package keeps only one segment in a viewport. If you wish to display more than 
one segment in a viewport, you must create a new segment and insert into it instances of all the 
segments you want to display. 

When you use the 2D Gl\.1R package and specify within-GPR mode, you may display multiple 
segments in the GPR bitmap. 

De fined Points and Current Position 

The 2D GMR package requires that all coordinates be specified for each command. There is no 
II current position" kept from one command to the next, as there is in Core. Thus, with the 2D 
GMR segment, you can insert or delete commands without affecting the interpretation of 
coordinate data in other commands in the segment. 

~emporary Segments 

In Core, a temporary segment is put on the screen. No copy of the segment is kept. 

In 2D GMR, a "temporary segment" is different. It is a segment that is stored like any other 
segment while the file is open; however, it is deleted when the file is closed. 

Core Imaging and Viewing ~rans formations 

In Core, you can specify a viewing transform to be applied to data that you have already 
supplied to the Core package. This transform is applied before the Core package stores the data 
as a display list. Core also provides an image transform, which is applied to stored data at 
display time. 

2D GMR provides no mechanism analogous to the Core viewing transform described in the 
previous paragraph. In the 2D GMR package, the data is always stored untransformed as you 
supply it. 

Incremental Display 

In Core, every time you execute a command, the display is immediately updated. 

In GM _ $REFRESH _ WAIT (default) or GM _ $REFRESH _ INHIBIT refresh states, the display 
is not updated each time you add data to the file. Incremental display can occur only in 
GM_ $REFRESH_ UPDATE and GM $REFRESH PARTIAL refresh states, and only in 
GM $BORROW and GM $DIRECT mode. 
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Appendix A 
Glossary 

Ablock See Attribute block. 

Aclass See Attribute class. 

Attribute A characteristic of the manner in which a primitive graphic operation is to be 
performed (for example, line type or text value). 

Attribute block A data structure that holds a collection of values of attributes. 

Attribute class A means for referring to a collection of attribute values from within a metafile, 
with the particular attribute values defined elsewhere in the file or when the 
file is displayed. 

Attribute command 

Bit plane 

Bitmap 

A command in a metafile that affects the form in which subsequent primitive 
commands are to be displayed. 

A one-bit-deep layer of a bitmap. On a monochromatic display, displayed 
bitmaps contain one plane. On a color display, displayed bitmaps may contain 
more planes, depending on the hardware configuration and the number of bits 
per pixel. 

A three-dimensional array of bits having width, height, and depth. When a 
bitmap is displayed, it is treated as a two-dimensional array of sets of bits. 
The color of each displayed pixel is determined by using the set of bits in the 
corresponding pixel of the frame-buffer bitmap as an index into the color table. 

Bitmap coordinates 

Borrow mode 

Button 

Color map 

Color table 

Coordinates of points inside the GM bitmap, expressed as fractions of the GM 
bitmap. The lower left corner is referred to as (0.0, 0.0); the upper right corner 
as (1.0, 1.0). Note that if the GM bitmap is not square, the units in the x and 
y directions are different. 

A mode for use with the 2D GMR package whereby a program borrows the 
entire screen from the Display Manager and performs graphics operations by 
directly calling the display driver. The display is on the full screen, which is 
temporarily borrowed from the Display Manager. 

A logical input device used to provide a choice from a small set of alternatives. 
A physical device of this type is the selection buttons on a mouse. 

See Color table. 

A set of color table entries, each of which can store one color value. Each color 
value contains red, green, and blue component values. Each entry is accessed 
by a color table index. 
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Color table entry One location in a color table. Each entry stores one color value that can be 
accessed by a corresponding color table index. 

Color table index An index to a particular color table entry. 

Color value 

Command 

The numeric encoding of a color. A color value is stored in a color table entry. 
Each color value consists of three component values: the first stores the value 
of the red component of the color, the second stores the value of the green 
component of the color, and the third stores the value of the blue component. 
Each component value is specified as a real number in the range 0.0 to 1.0, 
where 0.0 is the absence of the primary color and 1.0 is the full intensity color. 

A single element of a picture as stored in a metafile. Commands are categorized 
as primitive commands, attribute commands, instance commands, and tag 
commands. 

Current command 

Current file 

The command in the current segment after which new commands are to be 
inserted. It is also the command that you can inquire about, replace, or delete. 
When you open a segment, the last command becomes the current command, 
allowing new commands to be appended. You may use 
GM_$PICK_ CO:MN1AND to change the current command. 

The file currently being operated on. The current file can be changed by 
selecting another previously opened file or by opening (creating) an additional 
file. 

Current picked segment 

Current segment 

The segment selected by the pick-segment operation. It. is used as a base for 
further pick-segment operations. 

The segment currently open for editing. 

Current viewport The currently selected viewport. The current viewport can be changed by 
selecting another existing viewport or by creating a new viewport. 

Direct mode 

Display 

Display Manager 

A mode for use of the 2D GMR package whereby the package performs 
graphics operations in a window borrowed from the Display Manager. Direct 
mode allows graphics programs to coexist with other activities on the screen. 

The entire monitor screen. 

The program that manages the display and allocates Display Manager 
windows. 

Display Manager window 

File 

Glossary 

One section of the display, provided by the Display Manager. This window 
does not include the edges reserved by the Display Manager. 

See Metafile. 
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Font One set of alphanumeric and special characters. The font in which text is to be 
displayed is determined by the package using the user-selected font family and 
text size attributes. 

Font family A list of similar fonts of differing size. The 2D GMR user creates an ASCII file 
containing this list. 

Font family file An ASCII file listing the fonts in the font family, one font per line. 

GM bitmap The bitmap in which the 2D GMR package is initialized. In direct mode, this 
is part of the Display Manager window in which the package was initialized. In 
borrow mode, this is the entire current display. In main-bitmap mode, this is a 
main-memory bitmap. 

Input device A device such as a function key, touchpad, or mouse that enables a user to 
provide input to a program. 

Input event An input primitive that is created by a user's interaction with a device such as 
a keyboard, button, mouse, or touchpad. 

Instance command 
A command in a metafile that calls for another segment to be displayed, with a 
particular transformation applied. This is similar to a subroutine call. 

Instanced segment The segment referred to by an instance command in another segment. 

Instancing segment 

Keyboard 

Line style 

The segment that contains the instance command that refers to the instanced 
segment. 

A logical input device used to provide character or text string input. One 
physical device of this type is the alphanumeric keyboard. 

An attribute that specifies the style of lines and polylines (for example, solid or 
dotted). 

List of picked segments 

Locator 

The linked sequence of instancing and instanced segments selected by a series of 
pick-segment operations, starting with the viewport primary segment (or 
primary segment in no-bitmap mode) and ending with the current picked 
segment. 

A logical input device used to specify one position m coordinate space (for 
example, a touchpad~ data tablet, or mouse). 

Logical input device 
An abstraction that refers to any of a group of physical input devices that 
provide similar input data. For example, the logical input device "button" can 
refer to physical buttons on a mouse, or to physical buttons on a data tablet 
puck. 
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Metafile 

Mode 

Main-bitmap mode 
A mode for use with the 2D GMR package whereby a program runs III a 
bitmap allocated in main memory, without using the display. 

A device-independent collection of picture data that can be displayed. (Also 
referred to as a file.) 

One of four modes for use of the 2D GMR package, selected when the 2D GMR 
package is initialized. See Borrow mode, Direct mode, Main-bitmap mode, and 
No-bitmap mode. 

Modeling routines Graphics metafile routines used to insert commands into metafiles or to edit 
metafiles. 

No-bitmap mode A mode for use with the 2D GMR package whereby a program runs without a 
main-memory or display bitmap. Viewing routines may not be performed in 
this mode. 

Open file Any of the files that have been opened during this session and have not yet 
been closed. More than one file may be open at one time. 

Pick aperture The region in segment coordinate space within which pick routines will search 
for commands and segments. 

Pick mask A number that is compared bit by bit with a segment's pickable value to 
determine if the segment is pickable. If any bit is 11111 in both the segment's 
pickable number and the pick mask, the segment may be picked (see also Pick 
threshold and Pick aperture). If not, the segment is not picked. 

Pick operation The process of selecting commands or segments. 

Pick threshold A number that is compared to a segment's pickable value to determine if the 
segment is pickable. If the segment's pickable number is greater than or equal 
to the pick threshold, the segment may be picked (see also Pick mask and Pick 
aperture). If not, the segment is not picked. 

Pickable value A number assigned to each segment that is used to determine whether a 
segment is to be considered during pick-segment operations. 

Picture The entire contents of a file as drawn; it may be larger or smaller than either 
the GM bitmap or viewport. 

Picture element A single element of a two-dimensional displayed image or of a two-dimensional 
location within a bitmap. It is commonly called a pixel. 

Pixel See Picture element. 

Pixel value The set of bits at a two-dimensional location within a bitmap. A pixel value is 
used as an index to the color map. 

Polyline A linked set of line segments. 

Glossary A-4 



Primary segment The segment that is the logical start of the file for display purposes. The 
routine GM_ $DISPLAY _FILE assumes that you wish to display this segment 
and all of the segments that it instances. 

Primitive command 

Routine 

Scan line 

Segment 

A command in a metafile that describes a single least divisible graphic 
operation of a stored picture (for example, lines, polylines, and text). See also 
User-defined primitive. 

One of the procedures or functions of the 2D GMR package. Routines are 
categorized as modeling routines and viewing routines. 

A row of pixels; one horizontal line of a bitmap. 

A collection of commands in the metafile that can be referred to as a group. 
See also current segment. 

Segment-exponent format 

Tag command 

A format for storage of coordinate data, similar to floating point. Instead of 
an exponent and a mantissa for each coordinate, there is one exponent for the 
entire segment and a separate 16-bit or 32-bit mantissa for each coordinate. 

A command in a metafile that contains a comment. The comment data can be 
retrieved by the user, but is ignored when the file is displayed. 

User-defined Primitive 

View 

A primitive routine, exclusive to within-GPR mode. This type of routine IS 

defined and specified by the user. 

The part of a picture that is currently seen through a viewport. For example, 
translating or scaling a view affects what is visible through the viewport. 

Viewing routines Graphics metafile routines used to control the form in which metafiles are 
displayed. 

Viewport Allor part of the window, excluding its border if one exists. The viewport is 
the physical It hole It in the window through which graphic output or other 
processes are visible. Moving the viewport within the GM bitmap does not 
scale the view. 

Viewport primary segment 
The segment currently displayed within a viewport. Other segments that are 
instanced directly or indirectly by this segment may also be displayed. 
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Appendix B 
Keyboard Charts 

The following two charts and figures give the 8-bit ASCII values generated for two DOMAIN 
keyboards: 880 and low-profile. These charts include characters used in keystroke events. The 
columns represent the four highest-order bits of an 8-bit value. The rows represent the four 
lowest-order bits of an 8-bit value. For a more complete description of conventions for naming 
keys, see the DOMAIN System Command Reference. 
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o 1 2 3 4 5 6 7 a 9 A B C D E F 

o "'SP "'p SP 0 @ p " P Rl RIU FI FlS FlU FIC 

1 "'A "Q ! 1 A Q a q Ll R2 LIU R2U F2 F2S F2U F2C 

2 "'B "'R n 2 B R b r L2 R3 L2U R3U F3 F3S F30 F3: 

3 "'c "'s # 3 C S c s L3 R4 L30 R4U F4 F4S F4U F4C 

4 "'D "'T $ 4 D T d t L4 R5 L4U R5U F5 F5S FSU FSC 

5 "'E LJ % 5 E U e u L5 BS L5U R2S F6 F6S F6U F6C 

6 "'F "V & 6 F V f v L6 CR L6U R3S F7 F15 F7U F7C 

7 "'G "'w , 7 G W 9 w L7 TAB L70 R4S Fa F~ Fal FOC 

a "'H "'X ( a H x h x La SI'AB Lal R~S RlS LBS LlA LOO 

9 "'I "y ) 9 I Y i y L9 crAB L9:.1 LlS L98 L2A L2AIJ 

"'J "'z * . J Z j z LA LAU L15 lAS L3A L3AU . A 

B "'K ESC + ; K [ 'R { LB LBU L3S rns R6 R6U 

C L "'\ , < L \ 1 I LC Leu L4S LCS LlAS 

D "'M "'] - = M ] In } LD L[U L5S IDS L2AS 

r~ "'- > N "" LE LEU L6S LES LJAS . n E 

F "'0 "'? / ? 0 0 DEL LF Lt--U L15 LPS R6S 

o 1 2 3 4 5 6 7 a 9 A B C D E F 

Figure B-l. Low-Profile Keyboard Chart - Translated User Mode 
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D 
Figure B-2. Low-Protile Keyboard 
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Figure B-3. 880 Keyboard 
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P Rl RlU FI FIS FlU FIC 

1 "'A "'Q ! 1 A Q a q Ll R2 LIU R2U F2 F2S F2U F2C 

2 t3 ..... R n 2 B R b r L2 R3 L2U R:lJ F3 FlS F:lJ F3: 

3 "'c "s # 3 C S c s L3 R4 L:lJ R4U F4 F4S F4U F4C 

4 .... D "'T $ 4 D T d t L4 R5 L4U R5U F5 FSS FSU F:C 

5 .... E LJ % 5 E U e u L5 BS L5U F6 F6S F6U F6C 

6 "F "V & 6 F V f v L6 CR L6U F7 F7S F7U F7C 

7 .... G W J 7 G W 9 w L7 TAB L7U F8 Fas F8J Fa: 

a AH "X ( a H x h x La STAB Loo NO N8 NOO NSJ 

9 .... 1 x ) 9 I Y i y L9 crAB L:U Nl N9 NIU N:lJ 

A 
A
J "z * : J Z j z LA LAD N2 N. N2U N.U 

--.. 

B "K ~ [ + ; K [ k { LB LBU N3 N= NlJ N=U 

c L A\ , < L \ 1 I LC LOJ N4 N+ N4U N+U 

D "M A] - = M ] m } LD LDU N5 N- NSU N-U 

'1'I "'- ) N A ,-

LE Lill N6 N* N6U N*U . n E 

.... 0 AI I ? 0 
.... 

LF LFU N7 NI N7U N/U 0 F 

o 1 2 3 4 5 6 7 B 9 A B C D E F 

Figure B-4. 880 I<eyboard Chart - Translated User Mode 
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Appendix C 
Program to Read the Contents of a Metafile 

The following program prints out the entire contents of a metafile in a form you can read. 

{ tread.pas } 

program tread; 
%nolist; 
%include '/sys/ins/base.ins.pas·; 
%include '/sys/ins/error.ins.pas·; 
%include ·/sys/ins/gmr.ins.pas·; 
%list; 

VAR 
st : status_$t; 
name: array [1 .. 100] of char; 
lname : integer; 
file_id : integer; 

num_seg, max_seg_id, seg, seg_id 
ctype : gm_$command_type_t; 
dtype : gm_$data_type_t; 
i, j : integer; 
k : integer32; 
r : real; 
ptl, pt2 : gm_$point16_t; 
rptl, rpt2 : gm_$pointreal_t; 
rot : gm_$rotate_reaI2x2_t; 
pt : gm_$point_array16_t; 
rpt : gm_$point_arrayreal_t; 

fill, close : boolean; 
style : gm_$line_style_t; 
pattern : gm_$draw_pattern_t; 
mask : gm_$plane_mask_t; 
rotate : real; 

procedure check; { internal } 

begin 
if C st.all <> status $ok ) then 

error $print Cst); 
end; { procedure check } 

BEGIN 
gm_$initCgm_$no_bitmap,l,ptl,l,st); check; 
gm_$file_openC'gmfile' ,6,gm_$wr,gm_$lw,file_id,st); check; 

gm_$segment_in~countCnum_seg, max_seg_id, st); check; 
for seg := 0 to max_seg_id do 

begin 
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gm_$segment_in~nameCseg,name,lname,k,st); 

if ( st. all = gm_$segment_id_invalid ) then 
NEXT; 

check; 
writeln; 
writeln(' segment', seg, . name:lname); 

gm_$segment_openCseg,st); check; 
gm_$pick_commandCgm_$start,st); check; 
gm_$pick_commandCgm_$step,st); check; 
while C st.all = 0 ) do 

begin 
gm_$in~command_type(ctype, dtype, st); check; 
case ( ctype ) of 

gm_$taclass : 
begin 
gm_$in~aclass(i.st); 
writelnC'aclass " i); 
end; 

gm_$tcircle_2d : 
begin 
if ( dtype = gm_$16 ) then 

begin 
gm_$in~circle_16(ptl,i,fill,st); check; 
writeln('circle 16 ptl.x, ptl.y); 
writelnC' " i); 
end 

else if ( dtype = gm_$32 ) then 
begin 
gm_$in~circle_real(rptl,r,fill,st); check; 
writeln(acircle real , rptl.x, rptl.y); 
wri teln (' " r); 
end; 

if ( fill ) then 
writeln( , 

else 
writeln(' 

end; 
gm_$tdraw_raster_op 

begin 

filled') 

not filled a); 

gm_$in~draw_raster_op(i,st); check; 
writeln(adraw raster op a, i); 
end; 

gm_$tdrawstyle : 
begin 
gm_$in~draw_style(style,i,pattern,j,st); check; 
writelnCadraw style a, style, i); 
end; 

gm_$tdrawvalue : 
begin 
gm_$in~draw_valueCk,st); check; 
writelnC'draw value " k); 
end; 

gm $tfillbvalue : 
begin 
gm_$in~fill_background_value(k,st); check; 
writeln(afill background value a, k); 
end; 

gm_$tfillvalue : 
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begin 
gm_$in~fill_valueCk,st); check; 
writelnC'fill value', k); 
end; 

gm_$tfontfamily : 
begin 
gm_$in~font_familyCi,st); check; 
writelnC'font family', i); 
end; 

gm_$tinstance_scale_2d 
begin 
if C dtype = gm_$16 ) then 

begin 
gm_$in~instance_scale_2d16Cseg_id,r,ptl,st); check; 
writelnC'instance scale 2d16' seg id, r); 
writelnC' " ptl~X, ptl.y); 
end 

else if C dtype = gm_$32 ) then 
begin 
gm_$in~instance_scale_2drealCseg_id,r,rptl,st); check; 
writelnC'instance scale 2dreal' seg_id, r); 
writelnC' " rptl.x, rptl.y); 
end; 

end; 
gm_$tinstance_trans_2d 

begin 
if C dtype = gm_$16 ) then 

begin 
gm_$in~instance_translate_2d16Cseg_id,ptl,st); check; 
writelnC'instance translate 2d16' seg_id); 
writelnC' " ptl.x, ptl.y); 
end 

else if C dtype = gm_$32 ) then 
begin 
gm_$in~instance_translate_2drealCseg_id,rptl,st); check; 
writelnC'instance translate 2dreal' seg_id); 
writelnC' " rptl.x, rptl.y); 
end; 

end; 
gm_$tinstance_transform_2d : 

begin 
if C dtype = gm_$16 ) then 

begin 
gm_$in~instance_transform_2d16Cseg_id,rot,ptl,st); check; 
writelnC'instance transform 2d16' seg_id); 
writelnC' rot.xx,rot.xY,rot.yx, 

rot.yy); 
writelnC' ptl.x, ptl.y); 
end 

else if C dtype = gm_$32 ) then 
begin 
gm_$in~instance_transform_2dreal(seg_id,rot,rptl,st); check; 
writelnC'instance transform 2dreal' seg_id); 
writelnC' rot.xx,rot.xY,rot.yx, 

rot.yy); 
writelnC' rptl.x, rptl.y); 
end; 

end; 
gm_$tplanemask 

0-3 Program to Read the Contents of a Metafile 



begin 
gm_$in~plane_maskCmask,st); check; 
writelnC'plane mask", integer16Cmask)); 
end; 

gm_$tpolyline_2d : 
begin 
if C dtype = gm_$16 ) then 

begin 
gm_$in~polyline_2d16Ci,pt,close,fill,st); check; 
writelnC'polyline 2d16 '); 
for j := 1 to i do 

writelnC' pt[j] .X, pt[j] .y); 
end 

else if C dtype = gm_$32 ) then 
begin 
gm_$in~polyline_2dreal(i,rpt,close,fill,st); check; 
writelnC'polyline 2dreal "); 
for j := 1 to i do 

writelnC' rpt[j] .X, rpt[j] .y); 
end; 

if C close ) then 
wri te (' closed, ,) 

else 
write (' 

if C fill ) then 
writelnC' filled") 

else 
writelnC" not filled'); 

end; 
gm_$trectangle : 

begin 
if C dtype = gm_$16 ) then 

begin 

not closed, "); 

gm_$in~rectangle_16Cptl,pt2,fill,st); check; 
writelnC'rectangle 16' ptl.x, ptl.y); 
writelnC" " pt2.x, pt2.y); 
end 

else if C dtype = gm_$32 ) then 
begin 
gm_$in~rectangle_reaICrptl,rpt2,fill,st); check; 
writelnC'rectangle real', rptl.x, rptl.y); 
writelnC' ", rpt2.x, rpt2.y); 
end; 

if C fill ) then 
writeln(' 

else 
writeln( , 

end; 
gm_$ttag : 

begin 

filled') 

not filled'); 

gm_$in~tag(name,lname,st); check; 
writelnC>tag , I name:lname); 
end; 

gm_$ttext_2d : 
begin 
if C dtype = gm_$16 ) then 

begin 
gm_$in~text_2d16Cptllrotate,name,lname,st); check; 
writelnC'text 2d16 " ptl.x, ptl.y); 
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wri teln(' , rotate, name:lname); 
end 

else if ( dtype = gm_$32 ) then 
begin 
gm_$in~text_2dreal(rptl,rotate,name,lname,st); check; 
writeln('text 2dreal " rptl.x, rptl.y); 
writeln(' " rotate, name:lname); 
end; 

end; 
gm_$ttextbvalue 

begin 
gm_$in~text_background_value(k,st); check; 
writeln('text background value ., k); 
end; 

gm_$ttextsize : 
begin 
gm_$in~text_size(r,st); check; 
writeln('text size', r); 
end; 

gm_$ttextvalue : 
begin 
gm_$in~text_value(k,st); check; 
writeln('text value ., k); 
end; 

end; 
gm_$pick_command(gm_$step,st); 
end; 

gm_$segment_close(false,st); check; 
end; 

gm $file close(true,st); check; 
gm-$terminate(st); check; 
END. 
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Appendix D 
PrograIn: Instances and Attributes 

The program in this appendix displays a file as it is being created and edited. The file creates the 
picture in Figure D-l. 

PROGRAM hotel; 

%NOLIST; 
%INCLUDE '/sys/ins/base.ins.pas'; 
%INCLUDE '/sys/ins/error.ins.pas'; 
%INCLUDE '/sys/ins/pfm.ins.pas'; 
%INCLUDE '/sys/ins/gmr.ins.pas·; 
%INCLUDE '/sys/ins/time.ins.pas'; 
%LIST; 

CONST 

VAR 

one second = 250000; 
five seconds = 5 * one_second; 

status 

file id -
font file id 

sid scene 
sid door -
sid window 
sid_sign 
sid tree -
sid house 

pattern 
p 
center 
radius 

i 

pause 

PROCEDURE check; 
BEGIN 

INTEGER; 
INTEGER; 

gm_$segment_id_t; 
gm_$segment_id_t; 
gm_$segment_id_t; 
gm_$segment_id_t; 
gm_$segment_id_t; 
gm_$segment_id_t; 

gm_$draw_pattern_t; 
gm_$point_array16_t; 
gm_$point16_t; 
INTEGER; 

INTEGER; 

IF status.all <> status_$ok 
THEN pfm_$error_trapC status ); 
END; 

BEGIN 

p[ 1 ].x - 1024; { Intialize the 2D GMR package. } 
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Figure D-l. A Picture Created Using Instances and Attributes 
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p[ 1 ].y := 1024; 
gm_$init 

( gm_$direct 
, stream $stdout 
, p[ 1 ]-

); 
check; 

8 
status 

gm_$file_create 
( , hotel. gm' 

8 
, gm_$overwrite 
, gm_$lw 
, file id 
, status 
) ; 

check; 

gm $font family include 
- ('ffO' -

3 
, gm_$pixel 
, font_file id 

status 
) ; 

check; 

gm_$data_coerce_set_real 
( gm_$32 
, status 
) ; 

check; 

gm_$segment_create 
( 

); 
check; 

o 
sid door 
status 

p[ 1 ].x 0; 
p[l].y -0· 
p[ 2 ].x - 36; 
p[ 2 ].y 80; 
gm $rectangle 16 

- ( p[ 1 ] -

, p [ 2 ] 
, TRUE 
, status 
) ; 

check; 

gm $fill value 
- ( 0 -

, status 
); 

{ Create a 2D GMR file. } 

{ Load a font family. } 

{ Set the data coerce function. } 

{ Create the segment for the door. } 

{ Construct the door. } 

{ Construct the door knob. } 
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check; 

p [ 1 ]. x : = 30; 
p[ 1 ].y := 38; 
p[ 2 ].x := 33; 
p[ 2 ].y := 41; 
gm $rectangle 16 

- ( p[ 1 ] -

, p [ 2 ] 
, TRUE 
, status 
); 

check; 

gm_$segment_close 
( TRUE 
, status 
); 

check; 

gm_$segment_create 
( 

o 
sid window 

, status 
) ; 

check; 

p[ 1 ].x O· 
p[ 1 ].y 0; 
p[ 2 ] .x 36; 
p[ 2 ].y 36; 
gm $rectangle 16 

- ( p[ 1 ] -

, p [ 2 ] 
, FALSE 
, status 
); 

check; 

p[ 1 ].x := 0; 
p [ 1 ].y 18; 
p [ 2 ] . x : = 36; 
p[ 2 ].y := 18; 
gm $polyline 2d16 

- ( 2 -

, P 
FALSE 
FALSE 

, status 
) ; 

check; 

p [ 1 ]. x : = 18; 
p[ 1 ].y := 0; 
p[ 2 ].x := 18; 
p[ 2 ].y := 36; 
gm_$polyline_2d16 

( 2 
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{ Create the segment for the windows. } 
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, p 
, FALSE 
, FALSE 

status 
) ; 

check; 

gm_$segment_close 
( TRUE 

, status 
); 

check; 

gm_$segment_create 
( 

, 0 
sid_sign 

, status 
); 

check; 

gm_$text_size 
( 14.0 
, status 
) ; 

check; 

p[ 1 J.x := 0; 
p[ 1 J.y := 0; 
gm $text 2d16 

- ( P [-1 ] 

, 0.0 
, 'GRAND MOTEL' 

11 
, status 
) ; 

check; 

gm_$segment_close 
( TRUE 
, status 
) ; 

check; 

gm_$segment_create 
( 

o 
sid house 

, status 
); 

check; 

p[ 1 J.x O· 
p[ 1 J.y 0; 
p[ 2 J.x - 480; 
p[ 2 J.y - 260; 
gm_$rectangle_16 

( p [ 1 ] 
, P [ 2 ] 

{ Create the segment for the sign. } 

{ Create the segment for the house. } 

{ Build the house. } 
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• FALSE 
· status 
) ; 

check; 

p [ 1 ]. x -10; 
p [ 1 ]. y 255; 
p[ 2 ] .X 240; 
p[ 2 ].y := 380; 
p[3].x := 490; 
p[3].y := 255; 
gm_$polyline_2d16 

( 3 

· P 
• FALSE 
• FALSE 
· status 
) ; 

check; 

p[ 1 ] .X -
p[ 1 ] .y -
p[ 2 ] .X -
p[ 2 ] .y -

300; 
350; 
300; 
370; 

p[3] .X := 330; 
p [3] .y - 370; 
p[4] .X := 330; 
p [4] . y := 335; 
gm_$polyline_2d16 

( 4 
P 
FALSE 

• FALSE 
· status 
) ; 

check; 

center.x := 240; 
center.y := 195; 
radius := 45; 
gm $circle 16 

- ( center 
· radius 
• FALSE 
· status 
) ; 

check; 

p[ 1 ] .X -
p[ 1 ] .y -
p[ 2 ] .X -
p[ 2 ] .y -
p[ 3 ] .X -
p[ 3 ] .y -
p[ 4 ] .X -

center.x 
center.y; 
center.x 
center.y; 
center.x; 
center.y 
center.x; 

-

+ 

-

p[ 4 ] .y - center.y + 
gm_$polyline_2d16 

( 4 
P 

radius; 

radius; 

radius; 

radius; 
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{ Build the roof. } 

{ Build the chimney. } 

{ Build the round window. } 
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• TRUE 
• FALSE 
• status 
) ; 

check; 

p[ 5 ].x .- p[ 2 ] .x; 
p[ 5 ] .y p[ 2 ] .y; 
p[ 2 ].x p[ 3 ] .x; 
p[ 2 ] .y p[ 3 ] .y; 
gm_$polyline_2d16 

( 2 

· P 
FALSE 

• FALSE 
• status 
) ; 

check; 

gm_$polyline_2d16 
( 2 

• P [4] 
• FALSE 
• FALSE 
· status 
) ; 

check; 

p[ 1 ].x := 222; 
p[ 1 ].y := 0; 
gm $instance translate 2d16 

- ( sid_door -
• p [ 1 ] 
· status 
) ; 

check; 

p [ 1 ]. x : = 50; 
P [ 1 ]. y : = 40; 
gm_$instance_translate_2d16 

( sid window 
• p [ 1 ] 
· status 
) ; 

check; 

p [ 1 ]. x : = 118; 
gm_$instance_translate_2d16 

( sid window 
· p[ 1 ] 
· status 
) ; 

check; 

p[ 1 ].x := 326; 
gm_$instance_translate_2d16 

( sid window 
• p[ 1 ] 
• status 

{ Instance and position the door. } 

{ Instance and position the windows. } 
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); 
check; 

p[ 1 ].x := 394; 
gm $instance translate 2d16 

- ( sid window -
, p[ 1 ] 
, status 
); 

p[ 1 ].y := 1~0; 
gm $instance translate 2diE; 

- ( sid_window -
, p [ 1 ] 
, status 
) ; 

p[ 1 ].x := 326; 
gm_$instance_translate_2d16 

( sid window 
, p [ 1 ] 
, status 
) ; 

check; 

p[ 1 ].x := 118; 
gm $instance translate 2d16 

- ( sid window -
, p [ 1 ] 
, status 
) ; 

check; 

p [ 1 ]. x : = 50; 
gm $instance translate 2d16 

- ( sid window -
, p [ 1 ] 
, status 
) ; 

check; 

p[ 1 ].x .- 172; 

p[ 1 ].y 120; 
gm $instance translate 2d16 

- ( sid sign -
, p [ 1 ] 
, status 
) ; 

check; 

gm_$segment_close 
( TRUE 
, status 
) ; 

check; 

gm_$segment_create 
( .. 

Program: Instances and Attributes 

{ Instance and position the segment} 
{ for the sign. } 

{ Create the segment for the trees. } 
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· 0 
• sid_tree 
· status 
); 

check; 

p[ 1 ].x O· 
p[ 1 ] .y' := O· 
p[ 2 ].x := 0; 
p[ 2 ].y := 150; 
gm $polyline 2d16 

- ( 2 -

· P 
· FALSE 
· FALSE 
· status 
) ; 

check; 

p [ 1 ]. x : = 12; 
p[ 2 ].x := 12; 
gm $polyline 2d16 

- ( 2 -

• P 
· FALSE 

FALSE 
status 

) ; 
check; 

p[ 1 ].x := 6; 
p[ 1 ].y := 200; 
gm_$circle_16 

( p [ 1 ] 
50 

· FALSE 
· status 
); 

check; 

gm $draw style 
- ( gm=$dotted 

2 

· pattern 
o 

· status 
); 

p[ 1 ].x 0; 
p [ 1 ]. Y 180; 
p[ 2 ] .x -40; 
p[ 2 ] .y 200; 
gm_$polyline_2d16 

( 2 

· P 
FALSE 

); 

FALSE 
status 
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p [ 1 ]. x : = 12; 
p[ 2 ].x := 52; 
gm_$polyline_2d16 

( 2 

· P 
• FALSE 
• FALSE 
• status 
) ; 

check; 

p[ 1 ].x :=4; 
p[ 1 ].y := 190; 
p[ 2 ].x := -20; 
p[ 2 ].y := 230; 
gm_$polyline_2d16 

( 2 

• P 
• FALSE 

FALSE 
status 

) ; 
check; 

p[ 1 ].x := 8; 
p[ 1 ].y := 190; 
p[ 2 ].x := 32; 
p[ 2 ].y := 230; 
gm_$polyline_2d16 

( 2 

· P 
• FALSE 
• FALSE 

status 
); 

check; 

p[ 1 ].x := 6; 
p[ 1 ].y := 195; 
p[ 2 ].x := 6; 
p[ 2 ].y := 240; 
gm $polyline 2d16 

- ( 2 -

· P 
• FALSE 
• FALSE 
• status 
) ; 

check; 

p[ 1 ].x := 0; 
p[ 1 ].y := 170; 
p[ 2 ].x := 0; 
p[ 2 ].y := 150; 
gm_$polyline_2d16 

( 2 

· P 
• FALSE 
• FALSE 
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, status 
) ; 

check; 

p [ 1 ]. x : = 12; 
p[ 2 ].x := 12; 
gm_$polyline_2d16 

( 2 

, P 
FALSE 
FALSE 
status 

) ; 
check; 

gm_$segment_close 
( TRUE 

, status 
) ; 

check; 

gm_$segment_create 
( 

) ; 
check; 

o 
sid scene 
status 

p[ 1 ].x := 0; 
p[ 1 ].y := 0; 
gm_$instance_translate_2d16 

( sid_house 
, p [ 1 ] 
, status 
); 

check; 

p[l].x -85; 

p[ 1 ].y - -25; 
gm_$instance_scale_2d16 

( Sid_tree 
2.0 

, P [ 1 ] 
status 

) ; 

p[ 1 ].x := 530; 
p [ 1 ]. y : = 55; 
gm_$instance_scale_2d16 

( Sid_tree 
0.75 

, P [ 1 ] 

); 

check; 

status 

p[ 1 ].x - 610; 

{ Create the segment called "scene." } 

{ Instance the segment for the house. } 

{ Instance, translate, and scale} 
{ the segment for the trees. } 
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p[ 1 ].y := 105; 
gm $instance scale 2d16 

- (Sid_tree -
· 0.85 
• P [ 1 ] 
• status 
); 

check; 

gm_$segment_close 
( TRUE 

• status 
); 

check; 

gm_$display_segment 
( sid_scene 
• status 
) ; 

check; 

pause.low32 
pause.high16 
TIME $WAIT 

five_seconds; 
0; 

( time_$relative 
· pause 
• status 
) ; 

check; 

gm_$file_close 
( TRUE 

• status 
) ; 

check; 

gm $terminate 
- ( status 

) ; 
check; 

END. 

Program: In8tance8 and Attribute8 

{ Now display the completed scene. } 

{ Admire the scene for five seconds. } 

{ Close and save the file. } 

{ Terminate the 2D GMR package. } 
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Appendix E 
C Program Examples 

This Appendix contains the programming examples presented in the manual translated into C. 

A Program to Draw a Rectrangle 

The following program demonstrates how to initialize the 2D GMR package, create a metafile, 
create a segment, and draw a rectangle (see Section 3.8 and Figure 3-3). 

/* PROGRAM draw_rectangle */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/time.ins.c" 
#list 

250000 #define one second 
#define five seconds 
#define ten seconds 

(5 * one_second) 
(10 * one_second) 

file id; 
segment_id; 
st; 

/* 4-byte integer 
short 
gm_$segment_id_t 
status_$t 
gm_$point16_t 
long 
gm_$point16_t 
time_$clock_t 

ptl, pt2; /* array of two 2-byte integers */ 
i; 
bitmap_size = {1024,1024}; 

MainO 
{ 

pause; 

/* Define the coordinates of the rectangle to be drawn. *1 
ptl.x = 100; 

/* 

1* 

ptl.y = 30; 
pt2.x = 200; 
pt2.y = 50; 

Initialize 2D GMR. *1 

gm_$init( gm_$direct, 
(short) 1. 
bitmap_size, 
(short)8, 
stL 

Create and name a metafile. */ 

gm $file create("gmfile". 
- - (short)6, 

gm_$overwrite, 
gm_$lw, 
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1* Create and name a segment. *1 

gm $segment create("rectang seg". 
- - strlen(~rectang_seg"). 

segment_id, 
st); 

1* Insert the rectangle *1 
gm_$rectangle_16( pt1. 

pt2. 
false. 
st); 

1* Display the file. *1 

1* Keep the figure displayed on the screen for five seconds.*1 
pause.low32 = five_seconds; 
pause.high16 = 0; 
time_$wait( time_$relative. 

pause. 
st ); 

1* Close the segment.*1 
gm_$segment_close(true. 

st); 

1* Close the metafile. *1 
gm_$file_close( true. 

st); 

gm_$terminate(st); 
} 
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A Program U8ing Primitive8 and In8tancing 

The following program draws the design in Figure 4-2 using primitives and instancing (see 
Section 4.6). 

/* PROGRAM four rec */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/time.ins.c" 
#list 

250000 #define one second 
#define five seconds 
#define ten seconds 

( 5 * one_second) 
(10 * one_second) 

short 
gm_$segment_id_t 
gm $segment id t 
status_$t - -

file_id; 
small_id; 
large_id; 
st; 

/* 4-byte integer 

gm_$point16_t 
long 

pt1, pt2; 
i' 
bitmap_size 
position; 
positions; 
pattern; 
pause; 

/* array of two 2-byte integers */ 

= {1024,1024}; gm $point16 t 
gm=$point16=t 
gm_$point_array16_t 
gm $draw pattern t 
time_$clock_t -

/* array of two 2-byte integers */ 

mainO 
{ 

/* Initialize 20 GMR. */ 
gm $init( gm_$direct, 

(short) 1, 
bitmap size, 
(short)8, 
st) ; 

/*Create and name a metafile.*/ 

gm $file create("gmfile", 
- - (short)6, 

gm_$overwrite. 
gm_$1w. 
file_id. 
st) ; 

/* Create and name a segment. */ 

gm_$segment_create("small_rec". 
(short)strlen("small_rec"), 
small_id. 
st); 
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1* 

1* 

1* 

1* 

Define the coordinates of the rectangle. *1 
ptl.x = 100; 
ptl.y = 100; 
pt2.x = 200; 
pt2.y = 200; 

Draw one small rectangle. *1 

gm_$rectangle_16( ptl. 
pt2. 
true. 
st); 

Close the segment. *1 

gm_$segment_close( true. 
st) ; 

gm_$segment_create("large_rec". 
(short)strlen("large_rec"). 
large_id. 
st); 

Define the coordinates of the rectangle. *1 
ptl.x = 100; 
ptl.y = 100; 
pt2.x = 600; 
pt2.y = 600; 

1* Draw a rectangle. *1 
gm_$rectangle_16( ptl. 

pt2. 
false. 
st); 

1* Instance the small rectangle four times. *1 
position.x = 100; 
position.y = 100; 

gm_$instance_translate_2d16( small_id. 
position. 
st); 

position.x = 300; 
position.y = 300; 

gm_$instance_trans~ate_2d16( small_id. 
position. 
st); 

position.x = 300; 
position.y = 100; 

gm_$instance_translate_2d16( small_id. 
position. 
st); 

position.x = 100; 
position.y = 300; 
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gm_$instance_translate_2d16( small_id, 
position, 
st) ; 

1* Draw two polylines connecting four rectangles. *1 
positions [0] .X = 300; 
positions [0] .y = 300; 
positions [1] .X = 400; 
positions [1] .y = 400; 
gm_$polyline_2d16(2,positions,false,false,st); 

positions [0] .X = 300; 
positions [0] .y = 400; 
positions [1] .X = 400; 
positions [1] .y = 300; 

gm_$polyline_2d16( (short)2, 
positions, 
false, 
false, 
st) ; 

1* Close the segment. *1 
gm_$segment_close( true, 

st); 

gm_$display_segment( large_id, 
st); 

1* Keep figure displayed on the screen for five seconds. *1 
pause.low32 = five seconds; 
pause.high16 = 0; 

time_$wait( time_$relative, 
pause, 
st ); 

1* Close the metafile. *1 
gm_$file_close( true, 

st); 

1* Terminate 2D GMR. *1 
gm_$terminate(st); 

} 
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A Program with Attributes and Instancing 

The following program modifies the program above by adding an attribute command (see Section 
5.4). 

/* PROGRAM draw_rectangles */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/time.ins.c" 
#list 

250000 #define one second 
#define five seconds 
#define ten seconds 

(5 * one_second) 
(10 * one_second) 

short 
gm_$segment_id_t 
gm_$segment_id_t 
status_$t 
gm_$point16_t 

file_id; 
small_id; 
large_id; 
st; 

/* 4-byte integer 

ptl, pt2; /* array of two 2-byte integers */ 
long i' 
gm_$point16_t 
gm_$point16_t 
gm_$point_array16_t 
gm $draw pattern t 
time_$clock_t -

bitmap_size = {1024, 1024}; 
position; /*array of two 2-byte integers */ 
positions; 
pattern = {'\377', '\360'}; 
pause; 

mainO 
{ 

/* Initialize 2D GMR. */ 

/* 

gm_$init( gm_$direct, 
(short) 1, 
bitmap_size, 
(short)8, 
st); 

Create and name a metafile. */ 

gm_$file_create("gmfile", 
(short)6, 
gm_$overwrite, 
gm_$lw, 
file_id,st); 

/* Create and name a segment. */ 

gm_$segment_create("small_rec", 
(short)strlen("small_rec"), 
small_id, 
st); 

gm_$draw_style(gm_$dotted, 
(short)4, 
pattern, 
(short)O, 
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st); 

1* Define the coordinates of 
ptl.x = 100; 
ptl.y = 100; 
pt2.x = 200; 
pt2.y = 200; 

I*Draw one small rectangle.*1 
gm_$rectangle_16( ptl, 

pt2, 
false, 
st) ; 

the 

1* Close the segment. *1 
gm_$segment_close(true,st); 

rectangle. *1 

gm_$segment_create("large_rec", 
(short)strlen("large_rec"), 
large_id,st); 

1* Instance the small rectangle four times. *1 
position.x = 100; 
position.y = 100; 

gm_$instance_translate_2d16( small_id, 
position, 
st) ; 

position.x = 300; 
position.y = 300; 

gm_$instance_translate_2d16( small_id, 
position, 
st); 

position.x = 300; 
position.y = 100; 

gm_$instance_translate_2d16( small_id, 
position, 
st) ; 

position.x = 100; 
position.y = 300; 

gm_$instance_translate_2d16( small_id, 
position, 
st); 

gm_$draw_style( gm_$patterned, 
(short) 1, 
pattern, 
(short) 16, 
st); 

1* Define the coordinates of the rectangle. *1 
ptl.x = 100; 
ptl.y = 100; 
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pt2.X = 600; 
pt2.y = 600; 

1* Draw a rectangle. *1 

gm_$rectangle_16( pt1, 
pt2, 
false, 
st); 

1* Draw two polylines connecting four rectangles. *1 
positions [0] .x = 300; 
positions [0] .y = 300; 
positions [1] .X = 400; 
positions [1] .y = 400; 

gm_$polyline_2d16( (short)2, 
positions, 
false, 
false, 
st); 

positions [0] .x = 300; 
positions [0] .y = 400; 
positions [1] .x = 400; 
positions [1] .y = 300; 

gm_$polyline_2d16( (short)2, 
positions, 
false, 
false, 
st) ; 

1* Close the segment. *1 

gm_$segment_close( true, 
st); 

gm_$display_segment( large_id, 
st); 

1* Keep figure displayed on the screen for five seconds. *1 
pause.low32 = five seconds; 
pause.high16 = 0; 

time_$wait( time_$relative, 
pause, 
st ); 

1* Close the metafile. *1 

gm_$file_close( true, 
st); 

1* Terminate 2D GMR. *1 
gm_$terminate(st); 

} 
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A Program Including Text 

The following program draws the design in Figure 6-1. This is a rectangle with horizontal and 
vertical text strings (see Section 6.5). 

#nol1st 
#1nclude <std10.h> 
#1nclude "/sys/1ns/base.1ns.c" 
#1nclude "/sys/1ns/gmr.1ns.C" 
#1nclude "/sys/1ns/t1me.1ns.C" 
#l1st 

#define one second 
#def1ne five seconds 

250000 
(5 * one_second) 

file_1d; 
segment_id; /* 4-byte integer */ 
st; 

short 
gm_$segment_1d_t 
status_$t 
gm_$po1nt16_t 
long 
gm_$po1nt16_t 
short 
t1me_$clock_t 

pt1. pt2.po1nt; /* array of two 2-byte integers */ 
1; 
bitmap_size = {1024.1024}; 
ffid; 
pause; 

mainO 
{ 

/*In1tial1ze 2D GMR.*/ 

/* 

gm_$in1t( gm_$d1rect. 
(short) 1. 
bitmap_size. 
(short)8. 
st); 

Create and name a metafile. */ 

gm_$file_create("gmfile". 
(short)6. 
gm_$overwrite. 
gm_$1w. 
f1le_1d. 
st); 

/* Create and name a segment. */ 

gm_$segment_create("rectang_seg". 
(short)strlen("rectang_seg"). 
segment_id. 
st); 

/*Load the font family.*/ 

"font families". 
(short)strlen(lfont_fam1lies"). 
gm_$pixel. 
ff1d. 
st ); 
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gm_$text_size( (float)14.0. 
st); 

point.x = 5; 
point.y = 510; 

gm_$text_2d16 ( point. 
(float)O.O • 

point.x = 5; 
point.y = 50; 

"This is the top of the rectangle. II • 

(short)strlen("This is the top of the rectangle. "). 
st ); 

gm_$text_2d16 ( point. 
(float)-90.0. 
"This is the side of the rectangle. ". 
(short)strlen("This is the side of the rectangle. "). 
st ); 

1* Define the coordinates of the rectangle to be drawn. *1 
pt1.x = 10; 
pt1.y = 30; 
pt2.x = 400; 
pt2.y = 500; 

gm_$rectangle_16( ptl. 
pt2. 
false. 
st) ; 

I*Close the segment.*1 

gm_$segment_close( true. 
st) ; 

1* Display the file. *1 

1* Keep figure displayed on the screen for five seconds. *1 
pause.low32 = five seconds; 
pause.high16 = 0; 

time_$wait( time_$relative. 
pause. 
st ); 

1* Close the metafile. *1 

} 

gm_$file_close( true. 
st); 

gm $terminate(st); 
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A Program With Stroke and Pixel Fonts 

The following program loads a pixel font family file and a stroke font family file and then shifts 
back and forth between them using an attribute block and attribute class command (see Section 
6.9). The purpose of this program is to illustrate the use of the two types of text. The attribute 
block and attribute class command provide an easy way to change text size. For a discussion of 
attribute blocks and attribute classes, see Chapter 13. 

/* PROGRAM text */ 

#nolist 
#include <stdio.h> 
#include <math.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/pfm.ins.c" 
#include "/sys/ins/time.ins.c" 
#list 

#define aclass1 
#define second 
#define cos delta 
#define sin delta 

status_$t 
gm_$segment_id_t 
gm_$segment_id_t 
short 
short 
short 
short 
gm_$point16_t 
gm_$point16_t 
gm_$boundsreal_t 
short 
short 
float 
float 

1 
500000 
(float)cos( 0.25 ) 
(float)sin( 0.25 ) 

status; 
Sid_text; 
Sid_top; 
file_id; 
ffid_pixel; 
ffid_stroke; 
ablock_id; 
p; 
q; 
dbounds; 
i; 
j ; 
text_size; 
text_size_delta; 

gm_$rotate_rea12x2_t rotate; 
gm_$point16_t translate; 
time $clock t pause; 
/****************************************************************/ 
mainO 
{ 

p.x = 1024; 
p.y = 1024; 

/* Initialize the 2D GMR package. */ 

gm_$init( gm $direct, 
(short) 1, 
p, 
(short)8, 
status); 

check(status); 

/* Create and name a metafile. */ 
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gm_$file_create( "gmfile", 
(short)6, 

check( status ); 

gm $overwrite, 
gm $1w, 
file_id, 
status); 

1* Set the viewport refresh state. *1 
gm_$viewport_set_refresh_state( gm_$refresh_wait, 

status); 

check(status); 

1* Include a pixel font family. *1 
gm_$font_family_include( "ffO", 

(short)3, 
gm_$pixel, 
ffid_pixel, 
status); 

- check(status) ; 

1* Include a stroke font family. *1 
gm_$font_family_include( "ffs", 

(short)3, 
gm $stroke, 
ffid_stroke, 
status); 

check( status ); 

1* Create an ablock. *1 
gm_$ablock_create( (short) 1, 

ablock_id, 
status); 

check(status); 

1* Set the ablock id = aclass1.. *1 
gm_$ablock_assign_display( aclassl, 

ablock_id, 
sta.tus); 

check(status); 

1* Create a text segment. *1 
gm_$segment_create( (char *)NULL, 

(short)O, 
Sid_text, 
status); 

check(status); 

1* Add an aclass command. *1 
gm_$aclass( aclassl, 

status); 

check( status ); 

o Program Examples E-12 



p.x = - 5; 
p.y = - 5; 
q.x = 5; 
q.y = 5; 

1* Add a unfilled rectangle. *1 

gm_$rectangle_16( p, 

check(status); 

p.x = 10; 
p.y = O' 

q, 
false, 
status); 

1* Add Left to Right text. *1 

gm_$text_2d16( p, 
(float)O.O, 
"Left to Right", 
(short) 13, 
status); 

check( status ); 

p.x = O' 
p.y = - 10; 

1* Add Top to Bottom text. *1 

gm_$text_2d16( p, 

check(status); 

p.X = - 10; 
p.y = O' 

(float)90.0, 
"Top to Bottom", 

(short) 13, 
status); 

1* Add Right to Left text. *1 

gm $text 2d16( p, 
- - (float)180.0, 

"Right to Left", 
(short) 13, 
status); 

check( status ); 

p.x = 0; 
p.y = 10; 

1* Add Bottom to Top text. *1 

gm_$text_2d16( p, 
(float)-90.0, 
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"Bottom to Top", 
(short) 13, 

status); 

check( status ); 

1* Close the segment. *1 
gm_$segment_close( true, 

status); 

check(status); 

dbounds.xmin = - 50.0; 
dbounds.ymin = - 50.0; 
dbounds.xmax = 50.0; 
dbounds.ymax = 50.0; 

pause.low32 = second I 4' 
pause.high16 = 0; 

text_size = 10.0; 
text size delta = 1.0; 

1* * * Illustrate different text sizes with pixel and stroke text. * * *1 

for(j=O; j<2; j++) 
{ 

if (j == 1) 

1* Set ablock to pixel font family. *1 

else 

gm_$ablock_set_font_family(.ablock_id, 
ffid pixel, 
status); 

1* Set ablock to stroke font family. *1 

gm_$ablock_set_font_family( ablock_id, 
ffid stroke, 
status); 

check(status); 

for(i=O; i<20; i++) 
{ 

if( text_size >= 10.0) 
text size delta = -(fabs«double)text_size delta )); 

else 
if(text_size <= fabs«double) text_size_delta )) 

text size delta = fabs«double) text size delta ); 

1* Change ablock text size. *1 
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gm_$ablock_set_text_size( ablock_id, 
text_size, 
status); 

check( status ); 

1* Display the file. *1 
gm_$display_file_part( dbounds, 

status); 

check( status ); 

1* Admire it for a momemt. *1 

time_$wait( time_$relative, 
pause, 
status); 

check( status ); 
}/* end for i *1 

}/* end for j*1 

1* Create top segment. *1 
gm $segment create( (char *)NULL, 

- - (short)O, 

check( status ); 

1* Identity matrix *1 
rotate.xx = 1.0; 
rotate.xy = 040; 
rotate.yx = 0.0; 
rotate.yy = 1.0; 

1* Zero translation *1 
translate.x = o· 
translate.y = 0; 

sid_top, 
status); 

1* Instance text segment into top segment. *1 

gm_$instance_transform_2d16( sid_text, 
rotate, 
translate, 
status); 

check( status ); 

1* Go into replace mode. */ 

gm_$modelcmd_set_mode( gm_$modelcmd_replace, 
status); 

check( status ); 

1* * * Illustrate different text angles with pixel and stroke text. * * *1 

for(j=O; j<2; j++) 
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{ 

if ( j -- 1) 

1* Set ablock to pixel font family. *1 

else 

gm_$ablock_set_font_family( ablock_id, 
ffid pixel, 
status); 

1* Set ablock to stroke font family. *1 

gm_$ablock_set_font_family( ablock_id, 
ffid_stroke, 
status); 

check( status ); 

for(i=O; i<40; i++) 
{ 

1* Increment rotation matrix. *1 
rotate.xx = cos delta * rotate.xx + sin delta * rotate.xy; 
rotate.yx = cos delta * rotate.yx + sin delta * rotate.yy; 
rotate.xy = -rotate.yx; 
rotate.yy = rotate.xx; 

1* Change the angle of the instance transform. *1 

gm_$instance_transform_2d16( sid_text, 
rotate, 
translate, 
status); 

check( status ); 

1* Display the file. *1 

gm_$display_file_part( dbounds, 
status); 

check( status ); 

1* Admire it for a moment. *1 

time_$wait( time_$relative, 
pause, 
status); 

check( status ); 

}/*end for i *1 
}/* end for j *1 

1* Close the top segment. *1 

gm_$segment_close( true, 
status); 
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check(status); 

1* Close the file. *1 
gm_$file_close( true, 

status); 

check( status ); 

1* Terminate the 20 GMR package. *1 

gm_$terminate(status); 

check( status ); 
} 

1****************************************************************1 
check(status) 

status $t status; 
{ -

} 

if(status.all != status_$ok) 
pfm_$error_trap(status); 
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Program to Change the View 

This program opens and displays an existing file and then changes the view scale to shrink the 
viewport. {For an existing file, you may use the program called a1hotel" in Appendix D . As 
viewports may not overlap, this makes room for a second viewport. The second viewport is 
created, and the file is displayed in it. The view scale is then changed for the second viewport 
(see Section 8.9). 

/* PROGRAM coures2 */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#list 

status_$t 
name_$pname_t 
short 
short 
short 
short 
gm_$pointreal_t 
gm_$boundsreal_t 
gm_$point16_t 
short 

mainO 
{ 

status; 
name; 
length; 
vpid2; 
vpid3; 
file_id; 
rtransl; 
b; 
bitmap_size; 
i' 

printf("File name: \n"); 
gets(name); 
length = strlen(name); 

bitmap_size.x = 1024; 
bitmap_size.y = 1024; 

gm_$init( gm_$direct, 
stream_$stdout, 
bitmap size, 
(short)8, 
status); 

gm_$file_open( name, 
length, 
gm_$r, 
gm_$lw, 
file id, 
status ); 

/* Now display the file. */ 

/* Change the view scale. */ 
rtransl.x = 0.0; 
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1* 

1* 

rtransl.y = 1.0; 

gm_$view_scale( (float)0.25, 
rtransl, 
status); 

for(i=O; i<10; i++) 
gm_$view_scale( (float)1.05, 

rtransl, 
status); 

rtransl.x = 0.1; 
rtransl.y = 0.8; 
for(i=O; i<10; i++) 

gm_$view_scale( (float)0.92, 
rtransl, 
status); 

Shrink the viewport. *1 
b.xmin = 0.0; 
b.ymin = 0.6; 
b.xmax = 0.38; 
b.ymax = 1.0; 

gm_$viewport_set_bounds( b, 
status); 

Create a second viewport. *1 
b.xmin = 0.4; 
b.ymin = 0.0; 
b.xmax = 1.0; 
b.ymax = 0.6; 

gm_$viewport_create( b, 
vpid2, 
status); 

1* Display file in second viewport. *1 
gm_$display_file(status); 

1* Change view scale in second viewport. *1 
rtransl.x = 0.7; 
rtransl.y = 0.3; 
for(i=O; i<10; i++) 

gm_$view_scale( (float)1.05, 
rtransl, 
status); 

for(i=O; i<3; i++) 
gm_$view_scale( (float)0.85, 

rtransl, 
status); 

1* Switch back to first viewport. *1 

gm_$viewport_select( (short) 1, 
status); 
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rtransl. x = 0.0; 
rtransl.y = 0.9; 
for(i=O; i<10; i++) 

gm_$view_scale( (short)1.05. 
rtransl. 
status ); 

for(i=O; i<3; i++) 
gm_$view_scale( (float)0.9, 

rtransl. 
statm~ ); 

1* SWitch back to second viewport. *1 
gm_$viewport_select( vpid2 .. 

status); 

1* Translate the (second) viewport. *1 
rtransl.x = 0.0; 
rtransl.y = -0.4; 

gm_$view_translate( rtransl. 
status); 

1* Shrink the second viewport. *1 
b . xmin = 0.4; 

1* 

b.ymin = 0.4; 
b . xmax = 1.0; 
b . ymax = 1. 0 ; 

gm_$viewport_set_bounds( b, 
status); 

Create a third viewport. *1 
b.xmin = 0.0; 
b.ymin = 0.0; 
b.xmax = 1.0; 
b.ymax = 0.2; 

gm_$viewport_create( b. 
vpid3. 
statue;) ; 

1* Display file in third viewpc)rt. *1 
gm_$display_file(status); 

gm_$viewport_in~bounds( b, 
status); 

1* Change view scale in third viewport. *1 
rtransl.x = 0.9; 
rtransl. y = 0.1; 
for(i=O; i<20; i++) 

gm_$view_scale( (float)0.9, 
rtransl. 
status); 

1* Close the file. *1 
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} 

status); 

gm $terminate(status); 

E-21 C Program Examples 



An Interactive Program 

The following program creates one segment containing sixteen filled polyline commands. The 
user can then pick and move the commands and demonstrate three model command modes (see 
Section 9.3). 

/* PROGRAM star_move */ 

/* The following keys are enabled and perform the following actions: */ 

Toggle to pick/replace a command 
Quit 
Abort rubberbanding (command is NOT replaced) 

#nolist 
#include <stdio.h> 
#include <math.h> 
#include "/sys/ins/base.ins.C" 
#include "/sys/ins/error.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/pfm.ins.c" 
#list 

#define SETSIZE 

#define ctrlx 
#define stars x 
#define stars_y 

gm_$event_t 
char 
gm_$pointreal_t 
short 
gm_$pointreal_t 
status_$t 
gm_$event_t 
char 
gm_$pointreal_t 
short 
gm_$pointreal_t 
status_$t 
short 
short 
short 
gm_$point_array16_t 
short 
boolean 
boolean 
gm_$pointreal_t 
gm_$point16_t 

(short)256 

'\030' 
4 
4 

ev_type; 
character; 
bitmap_pos; 
viewport_id; 
segment_pos; 
status; 
flush_ev_type; 
flush_character; 
flush_bitmap_pos; 
flush_viewport_id; 
flush_segment_pos; 
flush_staotus; 
i' 
j; 
k' 
star; 
vertices; 
closed; 
filled; 
last_segment_pos; 
delta; 
file_id; 
sid; 
n_instances; 
bounds; 
command_picked; 

short 
gm_$segment_id_t 
long 
gm_$boundsreal_t 
boolean 
gm_$point16_t bitmap_size = { 1024, 1024 }; 
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gm_$pointreal_t 
gm_$keyset_t 

pick_aperture = { 4.0, 4.0 }; 
keyset; 

1****************************************************************1 
check(status) 

status $t status; 
{ -

} 

if(status.all != status_$ok) 
pfm_$error_trap(status); 

1****************************************************************1 
mainO 
{ 

1* Initialize the 2D GMR package. *1 
gm_$init( gm_$direct, 

(short) 1, 
bitmap size, 
(short)8, 
status); 

check(status); 

1* Create a file named "stars.gmr". *1 
gm_$file_create( "stars.gmr", 

(short)strlen("stars.gmr"), 
gm_$overwrite, 
gm_$lw, 
file_id, 
status); 

check(status); 

1* Coerce REAL data to INTEGER32. *1 
gm_$data_coerce_set_real( gm_$32, 

status); 

check(status); 

1* Create an unnamed segment. *1 

1* 

gm $segment create( (char *)NULL, 
- - (short)O, 

check(status); 

sid, 
status); 

Define a filled polyline. *1 
star [0] .X = 000; 
star [0] .y = 000; 
star[1] .X = 400; 
star [1] . y = 300; 
star [2] .X = 000; 
star [2] .y = 300; 
star [3] .X = 400; 
star [3] .y = 000; 
star [4] .X = 200; 
star [4] . y = 400; 
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closed = true; 
filled = true; 
vertices = 5; 

1* Set model command mode to INSERT. *1 
gm_$modelcmd_set_mode( gm_$modelcmd_insert. 

status); 

check(status); 

1* Insert polylines into the segment. *1 
for(i=O; i<stars_x; i++) 
{ 

for(j=O; j<starsJ; j++) 
{ 

gm_$polyline_2d16( vertices, 
star, 
closed, 
filled, 
status); 

check(status); 

for(k=O; k < vertices; k++) 
star[k] .y = star[k] .y + 600; 

}/* end for j *1 
for(k =0; k < vertices; k++) 
{ 

star[k] .x = star[k] .X + 600; 
star[k] .y = star[k] .y - 600 * stars_y; 

}/* end for k *1 
}/* end for i *1 

1* Display the segment. *1 
gm_$display_segment( sid, 

statlls); 

check(status); 

1* Set the refresh state to partial. *1 
gm_$vievport_set_refresh_state( gm_$refresh_partial, 

status); 

check(status); 

1* Make the cursor active. *1 
gm_$cursor_set_active( true, 

sta.tus); 

check(status); 

1* Enable keys -X, P, and Q. *1 

lib_$init_set(keyset. SETSIZE); 

lib $add to set(keyset, SETSIZE, ctrlx); 
lib-$add-to-set(keyset, SETSIZE, 'p.); 
lib-$add-to-set(keyset, SETSIZE, 'Q'); 
lib=$add=to=set(keyset, SETSIZE, 'p'); 
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gm_$input_enable( gm_$keystroke, 
keyset, 
status); 

check(status); 

1* Enable locator events. *1 

gm_$input_enable( gm_$locator, 
OL, 
status); 

check(status); 

command_picked = false; 

do 
{ 

1* Wait for an event. *1 
gm_$input_event_wait( true, 

ev_type, 
character, 
bitmap_pos, 
viewport_id, 
segment_pos, 
status); 

check(status); 

if(ev_type == gm_$locator) 
do 
{ 

1* Flush the queue. *1 

gm_$input_event_wait( false, 
flush_ev_type, 
flush_character, 
flush_bitmap_pos, 
flush_viewport_id, 
flush_segment_pos, 
flush_status); 

if(flush_ev_type != gm_$no_event) 
{ 

ev_type = flush_ev_type; 
character = flush_character; 
bitmap_pos = flush_bitmap_pos; 
viewport_id = flush_viewport_id; 
segment_pos = flush_segment_pos; 
status = flush_status; 
check(status); 

}/* end if *1 
}while(flush_ev_type -- gm_$locator);I* end do *1 

1* Do case event type. *1 
switch (ev_type) 
{ 

E-25 C Program Examples 



case gm_$keystroke: 

switch (character) 
{ 

case 'p': 
case 'p': 

if(1 command_picked) 
{ 

1* Set the pick center. *1 
gm_$pick_set_center( segment pos, 

status); 

check(status); 

1* Set the pick aperture. *1 
gm_$pick_set_size( pick_aperture, 

status); 

check(status); 

1* Clear old pick list. *1 
gm_$pick_segment( gm_$clear, 

sid, 
n_instances, 
bounds, 
status); 

check(status); 

1* Setup pick at top segment. *1 
gm_$pick_segment( gm_$setup, 

sid, 
n_instances, 
bounds, 
status); 

if( status.all -- status_$ok) 
{ 

1* Initialize pick_command. *1 

1* Pick a command. *1 

gm_$pick_command( gm $start, 
status); 

check(status); 

gm_$pick_command( gm $cnext, 
status); 

command_picked = (status.all -- status_$ok); 
}/* c~nd if *1 

if(command picked) 
{ -

1* Highlight the picked command. *1 
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gm_$pick_highlight_command( gm_$outline, 
(float)1.0, 
status); 
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check(status); 

1* Inquire about the picked polyline. *1 

gm_$in~polyline_2d16( vertices, 
star, 
closed, 
f:i.lled, 
status); 

check(status); 

1* Change to rubberband mode. *1 

gm_$modelcmd_set_mode( gm_$modelcmd_rubberband, 
status); 

1* Turn off the cursor. *1 

check(status); 

gm_$cursor_set_active( false, 
status); 

check(status); 
last segment pos = segment_pos; 

}/* end if *1 -
}/* end if (!command_picked) *1 
else 
{ 

1* Change to replace mode. *1 

gm_$modelcmd_set_mode( gm_$modelcmd_replace, 
status); 

check(status); 

1* Replace the polyline. *1 

gm_$polyline_2d16( vertices, 
star, 
closed, 
filled, 
status); 

check(status); 

1* Turn the cursor on. *1 

gm_$cursor_set_active( true, 
status); 

check(status); 
command_picked = false; 

}/* end else *1 
break; 

case ctrlx: 

command_picked = false; 
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1* Turn off rubberband mode. *1 

gm_$modelcmd_set_mode( gm_$modelcmd_replace, 
status); 

check(stat,us) ; 

1* Turn the cursor on. *1 

1* Quit. *1 

case 
case 

}/* 

gm_$cursor_set_active( true, 
status); 

check (stat,us) ; 
break; 

'Q' : 
'q' : 

closeO; 
exit(O); 
break; 
end swi tcll character *1 

case gm_$locator: 

if (command_picked) 
{/**********************************************************1 

delta.x = (short)floor«double)( segment_pos.x - last_segment_pos.x + 0.5 )); 
delta.y = (short)floor«double)( segment_pos.y - last_segment_pos.y + 0.5)); 
last segment pos = segment pos; 

- - for(i=O; i < vertices; i++) 
{ 

star[i ].x = star[i].x + delta.x; 
star[i] .y = star[i] .y + delta.y; 
}/* end for *1 

1* Move XOR-rubberband. *1 
gm_$polyline_2d16 ( vertices, 

star, 
closed, 
filled, 
status); 

check (sta1~us) ; 
}/* end if *1 

else 
{ 

gm_$cursor_set_position( bitmap_pos, 
status ); 

check(status); 
}/* end else *1 
break; 

}/* end switch *1 
}while(true);I* end do *1 

}/* end maine) *1 

closeO 
{ 
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1* Close the segment. *1 
gm_$segment_close( true, 

status); 

check(status); 

1* Close the file. *1 
gm_$file_close( true, 

status); 

,check (status) ; 

1* Terminate the session. *1 

gm_$terminate(status); 

check(status); 
}/* end close */ 
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A Program with Attribute Classes and Blocks 

The following program creates a hierarchy of segments including instance commands. It displays 
the file in three viewports; adds attribute class commands to the file; assigns attribute blocks to 
attribute classes; displays the segments; closes the file; and terminates the package (see Section 
13.11). 

/* attributes */ 
/* PROGRAM courseS */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/time.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#list 

#define aclassid1 
#define aclassid2 
#define vpidl 
#define one second 

1 

2 
1 
250000 

gm_$point16_t 
status_$t 
gm_$boundsreal_t 
short 

bitmap_size = {1024,1024}; 
st; 
b; 

vpid2,vpid3; 
file_id; short 

gm_$segment_id_t 
short 
short 
gm_$point16_t 
short 

sid1,sid2,sid3; 
ablockidl,ablockid2,ablockid3; 
ablockid4,ablockid5,ablockid6; 
pt1,pt2; 
lint; 

gm $draw pattern t 
time_$clock_t -

pattern; /* bit pattern */ 
pause; 

mainO 
{ 

gm_$init( gm_$borrow, 
(short) 1, 
bitmap_size, 
(short)8, 
st) ; 

/* Create three viewports. */ 
b.xmin = 0.0; 
b.ymin = 0.0; 
b.xmax = 0.49; 
b . ymax = 0.49; 

gm_$viewport_set_bounds( b, 
st) ; 

b.xmin = 0.51 ; 
b.ymin = 0.0; 
b.xmax = 1.0; 
b.ymax = 0.49; 
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gm_$viewport_create( b, 
vpid2, 
st); 

b.xmin = 0.0; 
b.ymin = 0.51; 
b.xmax = 1.0; 
b.ymax = 1.0; 

gm_$viewport_create( b, 
vpid3, 
st) ; 

1* Display segments. *1 

gm $file create("gmfile", 
- - (short)6, 

gm $overwrite, 
gm_$lw, 
file_id, 
st); 

gm _ $segment _create (.1 bot tom" , 
(short)6, 
sid1, 
st); 

ptl.x = O· 
pt1.y = 30; 
pt2.x = 10; 
pt2.y = 40; 

gm_$rectangle_16( ptl, 
pt2, 
false, 
st); 

gm_$draw_style( gm_$solid, 
(short)O, 
pattern, 
(short)O, 
st); 

ptl.x = 20; 
pt2.x = 30; 

gm_$rectangle_16( ptl, 
pt2, 
false, 
st) ; 

gm_$segment_close( true, 
st); 

gm $segment create("top", 
- - (short)3, 

pt1.x = 0; 

sid2, 
st); 
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pt1.y = 0; 
pt2.x = 10; 
pt2.y = 10; 

gm_$rectangle_16( pt1. 
pt2, 
false. 
st); 

gm_$instance_translate_2d16( sid1, 
pt1. 
st); 

ptl.x = 20; 
pt2.x = 30; 

gm_$rectangle_16( ptl. 
pt2. 
false. 
st); 

gm_$segment_close( true. 
st); 

1* Display segments in the other two viewports. *1 

gm_$viewport_select( vpid~~. 
st); 

gm_$viewport_select( vpid~, 
st); 

gm_$display_file(st); 

pause.low32 = 5 * one second; 
pause.high16 = 0; 
time _ $wai t (time _ $relati ve " pause. st) ; 

1* Assign different attributes to each viewport. *1 

gm_$ablock_create( (short) 1. 
ablockid1, 
st); 

gm_$ablock_set_draw_style( ablockid1. 
gm $dotted. 
(short)5, 
pattern, 
(short)O, 
st) ; 

gm_$ablock_assign_viewport( aclassid1. 
vpid1. 
ablockid1. 
st); 
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ablockid2. 
st); 

gm_$ablock_set_draw_style( ablockid2. 
gm_$dotted. 
(short) 10. 
pattern. 
(short)O. 
st) ; 

gm_$ablock_assign_viewport( aclassid1. 
vpid2. 
ablockid2. 
st) ; 

gm_$ablock_create( (short) 1. 
ablockid3. 
st); 

gm_$ablock_set_draw_style( ablockid3. 
gm_$dotted. 
(short)20. 
pattern. 
O. 
st); 

gm_$ablock_assign_viewport( aclassidl. 
vpid3. 
ablockid3, 
st); 

time_$wait( time_$relative. 
pause. 
st) ; 

1* Add an attribute class command. *1 

gm_$segment_create("new" , 
(short)3, 
sid3, 
st) ; 

ptl.x = o· 
ptl.y = o· 
pt2.x = 10; 
pt2.y = 10; 

gm_$rectangle_16( ptl, 
pt2, 
false, 
st); 

gm_$aclass( aclassid2, 
st); 

pt1.x = 20; 
pt2.x = 30; 
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gm_$rectangle_16( ptl, 
pt2, 
false, 
st); 

gm_$segment_close( true, 
st); 

1* Assign attribute blocks to the attribute class. *1 

gm_$ablock_create( (short) 1., 
ablockid4, 
st); 

gm_$ablock_set_draw_style( ablockid4, 
gm $dotted, 
(short)30, 
pattern, 
(short)O, 
st) ; 

gm_$ablock_assign_viewport( aclassid2, 
vpid1, 
ablockid4, 
st); 

gm_$ablock_create( (short)1, 
ablockid5, 
st); 

gm_$ablock_set_draw_style( ablockid5, 
gm_$dotted, 
(short)40, 
pattern, 
(short)O, 
st); 

gm_$ablock_assign_viewport( aclassid2, 
vpid2, 
ablockid5, 
st); 

gm_$ablock_create( (short) 1, 
ablockid6, 
st) ; 

gm_$ablock_set_draw_style( ablockid6, 
gm $dotted, 
(short)50, 
pattern, 
(short)O, 
st); 

gm_$ablock_assign_viewport( aclassid2, 
vpid3, 
ablockid6, 
st) ; 
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} 

st); 

gm_$viewport_select( vpid2, 
st) ; 

gm_$display_segment( sid3, 
st); 

gm_$viewport_select( vpid3, 
st); 

gm_$display_segment( sid3, 
st); 

time_$wait( time_$relative, 
pause, 
st); 

gm_$file_close( true, 
st); 

gm_$terminate(st); 

E-35 C Program Examples 



Program with Advanced Viewing Techniques 

The following program changes the color map values; assigns a plane mask to viewports; displays 
a grid; changes the plane mask; assigns viewport background values; displays segments in more 
than one viewport; closes the file; and terminates the package (see Section 14.3). 

/* PROGRAM course6 */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/time.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/pfm.ins.c" 
#list 

#define gm_default_aclass 
#define repeats 

1 
10 

#define space 
#define one second 

#define planeO 
#define plane1 
#define plane2 

gm_$point16_t 
status_$t 
gm_$boundsreal_t 
short 
short 
short 

1 
2 
4 

25 
250000 

bitmap_size; 
st; 
b; 
vpid2, vpid3, vpid4; 
ablockid; 
k' 

short m ,n; 
gm_$color_entry_t color_array[8]; 
short file_id; 
gm_$segment_id_t sid1, sid2, sid3 , sid4; 
gm_$point16_t pt1. pt2, transl; 
gm_$pointreal_t rtransl; 
gm_$plane_mask_t mask; 
/****************************************************************/ 
check(status) 

status $t status; 
{ -

} 

if(status.all != status_$ok) 
pfm_$error_trap(status); 

/****************************************************************/ 
waitO 
{ 

time_$clock_t 
status_$t 

pause; 
status; 

pause.low32 = 5 * one_second; 
pause.high16 = 0; 
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1* Wait five seconds. *1 
time_$wait( time_$relative, 

pause, 

} 

status); 
check(status); 

1****************************************************************1 
mainO 
{ 

1* 

1* 

bitmap_size.x = 1024; 
bitmap_size.y = 1024; 

Initialize the 2D GMR package. *1 

gm $init( gm_$borrow, 
stream_$stdout, 
bitmap_size, 
(short)8, 
st); 

Create and name a metafile. *1 

gm_$file_create( "gmfile", 
(short)6, 
gm_$overwrite. 
gm_$lw, 
file_id, 
st); 

1* Create segment 'grid.' *1 

gm_$segment_create( IIgrid ll
, 

(short)4, 
sid1, 
st); 

1* 'Grid' points are zero-sized rectangles. *1 

pt1.x = 0; 
for(m=l; m<=8; m++) 
{ 

pt1.x = pt1.x + 100; 
pt1.y = 0; 
for(n=l; n<=8; n++) 
{ 

pt1.y = pt1.y + 100; 

gm_$rectangle_16( pt1, 
pt1, 
false, 
st); 

}/* end for n *1 
}/* end for m *1 

1* Close segment 'grid.' *1 

gm_$segment_close( true, 
st) ; 

E-37 C Program Examples 



b.xmin = 0.0; 
b.ymin = 0.0; 
b.xmax = 0.49; 
b.ymax = 0.49; 

1* Shrink viewport 1. *1 

gm_$viewport_set_bounds( b, 
st) ; 

b.xinin = 0.51; 
b.ymin = 0.0; 
b.xmax = 1.0; 
b.ymax = 0.49; 

1* Create viewport 2. *1 

gm_$viewport_create( b, 
vpid2, 
st) .: 

b.xmin = 0.0; 
b.ymin = 0.51; 
b.xmax = 0.49; 
b.ymax = 1.0; 

1* Create viewport 3. *1 

gm_$viewport_create( b, 
vpici3, 
st) .: 

b.xmin = 0.51; 
b.ymin = 0.51; 
b.xmax = 1.0; 
b.ymax = 1.0; 

1* Create viewport 4. *1 

gm_$viewport_create( b, 
vpid4, 
st) .: 

1* Red + green = yellow. *1 
for(k=O; k<8; k++) 
{ 

} 

cOlor_array[k] .red = 1.0; 
color array[k] .green = 1.0; 
cOlor=array[k] .blue = 0.0; 

1* Set color values 8 to 15 to yellow. *1 

gm_$display_set_color_map( OL, 
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1* Create an ablock. *1 

gm_$ablock_create( (short) 1, 
ablockid, 
st) ; 

1* For the ablock, set the draw value to 9. *1 

gm_$ablock_set_draw_value( ablockid, 
(short)9, 
st); 

1* Assign the ablock to the default aclass. *1 

gm_$ablock_assign_display( gm_default_aclass, 
ablockid, 
st) ; 

1* Display 'grid' in viewport 4. *1 

1* Wait a moment. *1 

waitO; 

1* Reset the ablock to default attributes. *1 

gm_$ablock_COpy( (short) 1, 
ablockid, 
st); 

1* For the ablock, set plane mask to [0,1,2]. *1 

mask = ( planeO I plane1 plane2 ); 

gm_$ablock_set_plane_mask( ablockid, 
true, 
mask, 
st); 

1* Create segment 'box.' *1 

1* 

gm_$segment_create( "box", 
(short)3, 
sid2, 
st) ; 

pt1.x = O' 
pt1.y = O' 
pt2.x = 10; 
pt2.y = 10; 

Add a rectangle to 'box. 

gm_$rectangle_16( pt1, 
pt2, 
false, 
st) ; 

*1 
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1* Close segment 'box.' *1 

gm_$segment_close( true, 
st); 

1* Create segment 'row.' *1 

(short)3, 
sid3 .. 
st); 

1* Ins-cance segment 'box' into segment 'row.' *1 
transl.y = 0; 
transl.x = 0; 
for(k=O; k<repeats; k++) 
{ 

transl.x = transl.x + space; 
gm_$instance_translate_2d16( sid2, 

transl, 
st); 

} 

1* Close segment 'row.' *1 

gm_$segment_close( true, 
st) ; 

1* Create segment 'block.' *1 

gm_$segment_create( "block", 
5, 
sid4, 
st); 

1* Instance segment 'row' intc) segment 'block.' *1 

transl.y = 50; 
for(k=O; k<repeats; k++) 
{ 

transl.x = k ; 
transl.y = transl.y - space; 
gm_$instance_translate_2d16( sid3, 

} 

1* Close segment 'block.' *1 

transl, 
st); 

1* Display segment 'block' in viewport 3. *1 

gm_$display_segment( sid4. 
st); 

1* Wait a moment. *1 
waitO; 
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rtransl.x = 0.5; 
rtransl.y = 1.0; 

1* For viewport 3, zoom out. *1 

gm_$view_scale( (float)0.25, 
rtransl, 
st) ; 

rtransl.x = -0.06; 
rtransl.y = 0.0; 

1* For viewport 3, pan from left to right. *1 
for(k=O; k<5; k++) 

gm_$view_translate( rtransl, 

rtransl.x = 0.5; 
rtransl.y = 0.5; 

st); 

1* For viewport 3, pan diagonally towards lower left. *1 
for (k=O; k<5; k++) 

gm_$view_scale( (float)0.85, 

1* Wait a moment. *1 
waitO; 

rtransl, 
st); 

1* For viewport 2, set the background value to 2. *1 

gm_$viewport_set_background_value( vpid2, 
2L, 
st); 

1* Select viewport 2. *1 

gm_$viewport_select( vpid2, 
st) ; 

1* Display segment 'row' in viewport 2. *1 

gm_$display_segment( sid3, 
st); 

1* Wait a moment. *1 
waitO; 

1* For viewport 3, set background value to 2. *1 

gm_$viewport_set_background_value( vpid3, 
3L, 
st) ; 

1* Select viewport 3. *1 

gm_$viewport_select( vpid3, 
st) ; 
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1* Display segment 'block' in viewport 3. *1 

gm_$display_segment( sid4, 
st); 

1* Wait a moment. *1 
waitO; 

1* Close the file. *1 
gm_$file_close( true, 

st); 

1* Terminate the 2D GMR package. *1 
gm $terminate(st); 

} 
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Attributes and Instancing 

The following program displays a file as it IS being created and edited. The file creates the 
picture in Figure D-l. 

/* PROGRAM hotel.pas */ 

#nolist 
#include <stdio.h> 
#include "/sys/ins/base.ins.c" 
#include "/sys/ins/error.ins.c" 
#include "/sys/ins/pfm.ins.c" 
#include "/sys/ins/gmr.ins.c" 
#include "/sys/ins/time.ins.c" 
#list 

#define one second 
#define five seconds 

status_$t 
short 
short 
gm $segment id t 
gm=$segment=id=t 
gm $segment id t 
gm-$segment-id-t 
gm=$segment=id=t 
gm $segment id t 
gm=$draw_pattern_t 
gm_$point_array1S_t 
gm_$point1S_t 
short 

250000 
(5 * one_second) 

status; 
file_id; 
font file_id; 
sid_scene; 
sid_door; 
sid_window; 
Sid_sign; 
sid_tree; 
sid_house; 
pattern; 
p; 
center; 
radius; 

short i; 
time $clock t pause; 
/****************************************************************/ 
check(status) 

status_$t status; 
{ 

} 

if(status.all != status_$ok) 
pfm_$error_trap(status); 

/****************************************************************/ 
mainO 
{ 

/* Intialize GMR package. */ 
p[O] .x = 1024; 
p[O] .y = 1024; 

gm $direct. 
stream_$stdout. 
p[O], 
(short)8. 
status); 

check(status); 
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1* Create and name a metafile. *1 

gm_$file_create( "hotel.gm ll
, 

check(status); 

(short)8, 
gm_$overwrite, 
gm $lw, 
file id, 
status); 

1* Load a font family. *1 

gm_$font_family_include( IIffO", 
(short)3, 
gm_$pixel, 
font_file_id, 
status); 

check(status); 

1* Set the data coerce. *1 

gm_$data_coerce_set_real( gm $32, 
status); 

check(status); 

1* Create the segment for the door. *1 

1* 

1* 

gm_$segment_create( (char *)NULL, 
(short)O, 
Sid_door, 
stat,us) ; 

check(status); 

Construct the door. *1 
p[O] .x = 0; 
p[O] .y = O· . 
p[l] .x = 36; 
p[l] .y = 80; 

gm_$rectangle_16( p [0] , 
p [1] , 
true, 
status); 

check(status); 

Construct the door knob. 

gm_$fill_value( 

check(status); 

p[O] .x = 30; 
p[O] .y = 38; 
p[l] .x = 33; 
p[l].y = 41; 

OL, 
status); 

gm_$rectangle_16( p[O], 
p [1] , 

*1 
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true. 
status); 

check(status); 

gm_$segment_close( true. 
status); 

check(status); 

1* Create the segment for the windows. *1 
gm_$segment_create( (char *)NULL. 

(short)O. 
sid_window. 
status); 

check(status); 

p [0] . x = 0; 
pro] .y = o· 
p [1] . x = 36; 
p [1] . y = 36; 

gm_$rectangle_16( p [0] . 
p [1] . 
false. 
status); 

check(status); 

prO] .x = 0; 
pro] .y = 18; 
p [1] . x = 36; 
p [1] . y = 18; 

gm_$polyline_2d16( (short)2. 
p. 
false. 
false. 
status); 

check(status); 

p [0] . x = 18; 
pro] .y = o· 
p [1] . x = 18; 
p [1] . y = 36; 

gm_$polyline_2d16( (short)2. 
p. 
false. 
false. 
status); 

check(status); 

gm_$segment_close( true. 
status); 

check(status); 

1* Create the segment for the sign. *1 
gm_$segment_create( (char *)NULL. 

(short)O. 
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check(status); 

sid_sign, 
status); 

gm_$text_size( (float)14.0, 
status); 

check(status); 

p[OJ .x = o· 
p[OJ .y = 0; 

gm_$text_2d16( p[OJ, 
(float)O.O, 
"GRAND MOTEL II , 

(short) 11, 
status); 

check(status); 

gm_$segment_close( true, 
status); 

check(status); 

1* Create the segment for the house. *1 
gm_$segment_create( (char *)NULL, 

(short)O, 
sid_house, 
status); 

check(status); 

1* Build the house. *1 
p[o] .X = 0; 

1* 

p[OJ .y = 0; 
p[lJ .x = 480; 
p[lJ.y = 260; 

gm_$rectangle_16( p[OJ, 

check(status); 

Build the roof. 
p[OJ .x = -10; 
p[OJ .y = 255; 
p [lJ . x = 240; 
p [1J . y = 380; 
p[2] .x = 490; 
p [2] . y = 255; 

*1 

p [1J , 
false, 
status); 

gm_$polyline_2d16( (short)3, 
p, 
false, 
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check(status); 

false. 
status); 

1* Build the chimney. *1 
pro] .X = 300; 
pro] .y = 350; 
p[l] .X = 300; 
p[l] .y = 370; 
p[2] .X = 330; 
p[2] .y = 370; 
p[3] .X = 330; 
p[3] .y = 335; 

gm_$polyline_2d16( (short)4, 
p, 

check(status); 

false. 
false. 
status); 

1* Build the round window. *1 
center.x = 240; 
center.y = 195; 
radius = 45; 

gm_$circle_16( center. 
radius. 
false. 
status); 

check(status); 

prO] .X = center.x - radius; 
p [0] . y = center.y; 
p [1] . x = center.x + radius; 
p[l] .y = center.y; 
p[2] .X = center.x; 
p[2] .y = center.y - radius; 
p[3] .X = center.x; 
p[3] .y = center.y + radius; 

gm_$polyline_2d16( (short)4, 
p. 
true, 
false, 
status); 

check(status); 

p[4].X = pEl] .x; 
p[4] .y = pEl] .y; 
p[l].x = p[2] .x; 
pEl] .y = p[2] .y; 

gm_$polyline_ 2d16( (short)2, 
p, 
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check(st.atus); 

false, 
false, 
st.at.us); 

gm_$polyline_2d16( (short)2. 
p[3] • 
false. 
false. 
st,atus) ; 

check(status); 

1* Inst.ance and position t.he door. */ 
pro] .X = 222; 
p[o] .y = 0; 

gm_$instance_translate_2d16( sid door. 
p[OJ. 
status); 

check(status); 

/* Instance and posit.ion the windows. */ 
p[o] .x = 50; 
pro] .y = 40; 

gm_$instance_translate_2d1.6( sid window. 
prO]. 
status); 

check(status); 

pro] .x = 118; 
gm_$inst.ance_t.ranslate_2d16( sid window. 

p[O]. 
status); 

check(status); 

p[O] .x = 326; 
gm_$instance_translate_2d16( sid window. 

prO]. 
status); 

check(st.atus); 

p[O].x = 394; 

gm_$instance_translate_2d:L6( sid window. 
p[O]. 
status); 

check(status); 

p[O] .y = 180; 

gm_$instance_translate_2d16( sid window. 
pro]. 
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status); 

check(status); 

p[O] .X = 326; 

gm_$instance_translate_2d16( sid window. 
p[O]. 
status); 

check(status); 

p[O] .x = 118; 

gm_$instance_translate_2d16( sid_window. 
p [0]. 
status); 

check(status); 

p[O] .x = 50; 

gm_$instance_translate_2d16( sid window. 
p[o]. 
status); 

check(status); 

1* Instance and position the segment for the sign. *1 
p[O] .x = 172; 
p[O] .y = 120; 

gm_$instance_translate_2d16( sid sign. 
p[O]. 
status); 

check(status); 

gm_$segment_close( true. 
status); 

check(status); 

1* Create the segment for the trees. *1 
gm $segment create( (char *)NULL. 

- - (short)O. 

check(status); 

p[O] .x = o· 
p[O] .y = o· 
p[1] .x = 0; 

sid_tree. 
status); 

p[l] .y = 150; 
gm_$polyline_2d16( (short)2. 

p. 
false. 
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check(status); 

p[O] .X = 12; 
p[l] .X = 12; 

false, 
status); 

gm_$polyline_2d16( (short)2, 
p, 

check(status); 

p[O] .X = 6; 

false, 
false, 
status); 

p[O] .y = 200; 
gm_$circle_16( p[O], 

check(status); 

(short)50, 
false, 
status); 

gm_$draw_style( gm $dotted., 
(short)2, 
pattern, 
(short)O, 
status); 

p[O] .X = 0; 
p[O] .y = 180; 
p[l] .X = -40; 
pEl] .y = 200; 

gm_$polyline_2d16( (short)2, 
p, 

check(status); 

p[O].x = 12; 
pEl] .x = 52; 

false, 
false, 
status); 

gm_$polyline_2d16( (short)2, 
p, 

check(status); 

pro] .X = 4; 
p[O] .y = 190; 
p[l] .X = -20; 
p[l] .y = 230; 
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false, 
false, 
status); 
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gm_$polyline_2d16( (short)2, 
p, 
false, 
false, 
status); 

check(status); 

p[O] .X = 8; 
p[O] .y = 190; 
p[l] .X = 32; 
p[l] .y = 230; 

gm_$polyline_2d16( (short)2. 
p. 
false. 
false, 
status); 

check(status); 

p[O] .X = 6; 
p[O] .y = 195; 
p[l] .x = 6; 
p[l] .y = 240; 

gm_$polyline_2d16( (short)2. 
p, 
false, 
false, 
status); 

check(status); 

p[O] .x = o· 
p[O] .y = 170; 
p[l].x = o· 
p[l] .y = 150; 

gm_$polyline_2d16( (short)2. 
p. 
false, 
false. 
status); 

check(status); 

p[O] .x = 12; 
p[l] .x = 12; 

gm_$polyline_2d16( (short)2. 
p. 
false. 
false. 
status); 

check(status); 

gm_$segment_close( true, 
status); 
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check(status); 

1* Create the segment called scene. *1 

gm_$segment_create( (char *)NULL. 
(short)O. 

check(status); 

p[O] .x = 0; 
p[O] .y = 0; 

sid scene. 
status); 

1* Instance the segment HOUSE. *1 

gm_$instance_translate_2d1.6( sid_house. 
p [0]. 
sta.tus); 

check(status); 

1* Instance. translate. and scale the segment the trees. *1 
p[O].x = -85; 
p[O] .y = -25; 

gm_$instance_scale_2d16( sid tree. 
(float)2.0. 
p [0]. 
sta.tus); 

p[O] .x = 530; 
p[O] .y = 55; 

gm_$instance_scale_2d16( sid tree. 
(float)0.75. 
p [0] . 
e;tatus) ; 

check(status); 

p[O] .x = 610; 
p[O] .y = 105; 

gm_$instance_scale_2d16( E;id tree. 
(float)0.85. 
p [0] . 
status); 

check(status); 

gm_$segment_close( true. 
status); 

check(status); 

1* Now display the completed scene. *1 

o Program Examples E-52 



status); 

check(status); 

1* Admire the scene for five seconds. *1 
pause.low32 = five seconds; 
pause.high16 = 0; 

time_$wait( time_$relative, 
pause, 
status); 

check(status); 

1* Close and save the file. *1 

gm_$file_close( true, 
status); 

check(status); 

1* Terminate the 2D GMR package. *1 
gm_$terminate(status); 

check(status); 
} 
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Appendix F 
ORTRAN Program Examples 

This Appendix contains some of the programming examples presented in the manual translated 
into FORTRAN. 

A Program to Draw a Rectrangle 

The following program demonstrates how to initialize the 2D GMR package, create a metafile, 
create a segment, and draw a rectangle (see Section 3.8 and Figure 3-3). 

program draw_rectangle 
%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/gmr.ins.ftn' 
%include '/sys/ins/time.ins.ftn' 

integer*2 
integer*4 
integer*4 
integer*2 
integer*4 
integer*2 
integer*2 
integer*2 

file id 
segment_id 
st 
ptl(2),pt2(2) 
i 
bitmap_size (2) 
pause(3) 
high_plane 

c { Define the coordinates of the rectangle to be drawn. } 
ptl(l) = 100 
ptl(2) = 30 
pt2(1) = 200 
pt2(2) = 50 

bitmap_size(l) = 1024 
bitmap_size(2) = 1024 

c { Initialize 2D GMR. } 
call gm $init( 

+ gm_$direct 
+ ,stream_$stdout 
+ ,bitmap_size 
+ ,high_plane 
+ ,st 
+ ) 

c { Create and name metafile. } 
call gm_$file_create( 

+ 'gmfile' 
+ ,int2(6) 
+ ,gm_$overwrite 
+ ,gm_$lw 
+ ,file_id 
+ ,st 
+ ) 

c { Create and name a segment.} 
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call gm_$segment_create 
+ ('rectang_seg' 
+ ,int2(11) 
+ ,segment_id 
+ ,st 
+ ) 

c { Insert a rectangle. } 
call gm_$rectangle_16 

+ (ptl 
+ ,pt2 
+ ,false 
+ ,st 
+ ) 

c { Display the file. } 
call gm_$display_file 

+ ( 
+ st 
+ ) 

c { Display the figure for five seconds. } 
pause(l) = 0 
pause (2) = 20 
pause (3) = 0 
call time_$wait( 

+ time_$relative 
+ ,pause 
+ ,st 
+ ) 

c { Close the segment. } 
call gm_$segment_close( 

+ true 
+ ,st 
+ ) 

c { Close the metafile. } 
call gm_$file_close( 

+ true 
+ ,st 
+ ) 

call gm $terminate( 
+ st 
+ ) 

END 
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A Program U8ing Primitive8 and In8tancing 

The following program draws the design in Figure 4-2 using primitives and instancing (see 
Section 4.6). 

program draw_rectangle 

%nolist 
%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/gmr.ins.ftn' 
%include '/sys/ins/time.ins.ftn' 
%list 

c 

c 

integer*2 
integer*4 
integer*4 
integer*4 
integer*2 
integer*4 
integer*2 
integer*2 
integer*2 
character 
integer*2 

bitmap size(l) = 
bitmap-size(2) = 

call gm_$init 

file id 
small id 
large_id 
st 
pt1(2), pt2(2) 
i 
bitmap size(2) 
position(2) 
positions (4) 
pattern(8) 
pause (3) 

1024 
1024 

+ (gm $direct 
+ ,stream_$stdout 
+ ,bitmap size 
+ ,int2(8) 
+ ,st 
+ ) 
call error(st) 

call gm_$file_create 
+ ('gmfile' 
+ ,int2(6) 
+ ,gm $overwrite 
+ ,gm-$lw 
+ ,file_id 
+ ,st 
+ ) 
call error(st) 

{ Initialize 2D GMR. } 

{ Create and name a metafile. } 

c { Define coordinates of a rectangle. } 
pt1(1) = 100 
pt1(2) = 100 
pt2(1) = 200 
pt2(2) = 200 
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c { Create and name a segment. } 

call gm_$segment_create 
+ (' small rec' 
+ ,int2(9) 
+ ,small_id 
+ ,st 
+ ) 
call error(st) 

c { Draw a rectangle. } 

call gm_$rectangle_16 
+ (pt1 
+ ,pt2 
+ , . true. 
+ ,st 
+ ) 
call error(st) 

c { Close the segment. } 
call gm_$segment_close 

+ (.true. 
+ ,st 
+ ) 
call error(st) 

call gm_$segment_create 
+ ('large_rec' 
+ ,int2(9) 
+ ,large_id 
+ ,st 
+ ) 
call error(st) 

call gm_$draw_style 
+ (gm_$solid 
+ ,int2(4) 
+ ,pattern 
+ .int2(0) 
+ ,st 
+ ) 
call error(st) 

c { Define the coordinates of the rectangle to be drawn. } 
pt1 (1) = 100 
pt1 (2) = 100 
pt2(1) = 600 
pt2(2) = 600 

c { Draw an unfille,d rectangle. } 
call gm_$rectangle_16 

+ (pt1 
+ ,pt2 
+ ,.false. 
+ ,st 
+ ) 
call error(st) 
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position(l) = 100 
position(2) = 100 

c { Instance the rectange four times. } 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

call gm_$instance_translate_2d16 
(small id -
.position 
.st 
) 

call error(st) 

position(l) = 300 
position(2) = 300 

call gm $instance translate 2d16 - - -
(small id -
. position 
.st 
) 

call error (st) 

position(l) = 300 
position(2) = 100 

call gm $instance translate 2d16 - - -
(small id -
.position 
.st 
) 

call error(st) 

position(l) = 100 
position(2) = 300 

call gm_$instance_translate_2d16 
(small id -
.position 
.st 
) 

call error(st) 

positions(l) = 300 
positions(2) = 300 
positions(3) = 400 
positions(4) = 400 

c { Draw a line connecting the rectangles. } 
call gm_$polyline_2d16 

+ (int2(2) 
+ . positions 
+ .. false. 
+ .. false. 
+ .st 
+ ) 
call error(st) 

positions(l) = 300 
positions (2) = 400 
positions (3) = 400 
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positions(4) = 300 

call gm_$polyline_2d16 
+ (int2(2) 
+ .positions 
+ • :false. 
+ •. false. 
+ .st 
+ ) 
call error(st) 

c { Close the segment. } 
call gm_$segment_close 

+ (. true. 
+ .st 
+ ) 

call error(st) 

call gm_$display_segment 
+ (large_id 
+ .st 
+ ) 

call error(st) 

c { Display the figure for five seconds. } 
pause(1) = 0 
pause(2) = 20 
pause(3) = 0 
call time $wait 

+ (-time_$relative 
+ pause 
+ st 
+ ) 
call error(st) 

c { Close the metafile. 
call gm_$file_close 

+ (.true. 
+ .st 
+ ) 

call error (st) 

call gm $terminate 
+ ( 
+ st 
+ ) 

call error(st) 

END 
c *************************************************** 

subroutine error(st) 
integer*4 st 

%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/pfm.ins.ftn' 

if (st .ne. 0) then 
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call pfm_$error_trap(st) 
endif 
return 
end 

F-7 FOKI'RAN Program Examples 



A Program Including Text 

The following program draws the design in Figure 6-1. This is a rectangle with horizontal and 
vertical text strings (see Section 6.5). 

%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/gmr.ins.ftn' 
%include ·/sys/ins/time.ins.ftn' 
%include '/sys/ins/error.ins.ftn' 

c 

integer*2 
integer*4 
integer*4 
integer*2 
integer*4 
integer*2 
integer*2 
integer*2 

bitmap_size(1) = 
bitmap_size(2) = 

call gm $init 
+ (gm_$direct 

file id 
segment_id 
st 
ptl(2), pt2(2),point(2) 
i 
bitmap_size (2) 
ffid 
pause (3) 

1024 
1024 

+ ,stream_$stdout 
+ ,bitmap size 
+ ,int2(8) 
+ ,st 
+ ) 

call error(st) 

{ Initialize 2D GMR. } 

c { Create and name a metafile. } 
call gm $file create 

+ ( 'gmfile"7 
+ , int2 (6) 
+ ,gm_$overwrite 
+ , gm_$lw 
+ ,file_id 
+ ,st 
+ ) 

call error(st) 

c { Create and name a segment. } 
call gm $segment create 

+ ('rectang_seg"7, 
+ int2(11) 
+ ,segment_id 
+ ,st 
+ ) 

call error(st) 

c { Load the font family. } 
call gm $font family include 

+ ( "7font families' 
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+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

int2(13) 
gm_$pixel 
ffid. 
st 

) 

call error(st) 

call gm $text size - -
( 14.0 

st 
) 

call error(st) 

point(l) = 5 
point(2) = 510 

c { Display a line of text. } 
call gm $text 2d16 

+ ( pOint,-O.o 
+ ,'This is the top of the rectangle.' 
+ int2(33) 
+ , st 
+ ) 

call error(st) 

point(l) = 5 
point(2) = 50 

c { Display a line of text. } 
call gm $text 2d16 

+ ( point -
+ -90.0 
+ 'This is the side of the rectangle.' 
+ , int2(34) 
+ st 
+ ) 
call error(st) 

c { Define the coordinates of the rectangle to be drawn. } 
ptl(l) = 10 
ptl(2) = 30 
pt2(1) = 400 
pt2(2) = 500 

c { Draw a rectangle. } 
call gm_$rectangle_16 

+ (ptl 
+ ,pt2 
+ ,false 
+ ,st 
+ ) 

call error(st) 

c { Close the segment. } 
call gm_$segment_close 

+ (.true. 
+ ,st 
+ ) 

call error(st) 
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c {Display the file.} 
call gm_$display_file 

+ (st 
+ ) 

call error(st) 

c { Display the figure for five seconds. 
pause(l) = 0 
pause (2) = 20 
pause (3) = 0 
call time $wait 

+ ( time_$relative 
+ pause 
+ st 
+ ) 

call error(st) 

c { Close the metafile. 
call gm $file close - -

+ ( true 
+ ,st 
+ ) 
call error(st) 

c { Terminate 2D GMR. 
call gm $terminate 

+ ( st 
+ ) 

call error(st) 

END 

c *************************************************** 

subroutine error(st) 
integer*4 st 

%include ·/sys/ins/base.ins.ftn· 
%include ·/sys/ins/pfm.ins.ftn· 

if (st .ne. 0) then 
call pfm_$error_trap(st) 

endif 
return 
end 
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A Program with Attribute Cla88e8 and Block8 

The following program creates a hierarchy of segments including instance commands. It displays 
the file in three viewports; adds attribute class commands to the file; assigns attribute blocks to 
attribute classes; displays the segments; closes the file; and terminates the package (see Chapter 
13). 

PROGRAM course5 

%INCLUDE '/sys/ins/base.ins.ftn' 
%INCLUDE '/sys/ins/time.ins.ftn' 
%INCLUDE '/sys/ins/gmr.ins.ftn' 

integer*2 aclassid1 
integer*2 aclassid2 
integer*2 vpid1 
integer*2 vpid2 
integer*2 vpid3 
integer*2 bitmap_size (2) 
integer*4 status 
real b(4) 
integer*2 file id -
integer*4 sid1 
integer*4 sid2 
integer*4 sid3 
integer*2 ablockid1 
integer*2 ablockid2 
integer*2 ablockid3 
integer*2 ablockid4 
integer*2 ablockid5 
integer*2 ablockid6 
integer*2 pt1(2) 
integer*2 pt2(2) 
character pattern(8) 
integer*2 pause (3) 

aclassid1 = 1 { Default 
aclassid2 = 2 
vpidl = 1 { Initial 

bitmap_size (1) = 1024 
bitmap_size (2) = 1024 

c 
call gm_$init 

+ ( gm_$borrow 
+ stream_$stdout 
+ bitmap_size 
+ int2(8) 
+ status 
+ ) 

b (1) = 0.00 
b(2) = 0.00 

aclass } 

viewport } 

{ Initialize the 2D GMR package. } 
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b(3) = 0.49 
b(4) = 0.49 

c { Create viewport 1. } 
call gm_$viewport_set_bounds 

+ ( b 
+ status 
+ ) 

b (1) = 0.51 
b(2) = 0.00 
b(3) = 1.00 
b(4) = 0.49 

c { Create viewport 2. } 
call gm_$viewport_create 

+ ( b 
+ vpid2 
+ status 
+ ) 

b(l) = 0.00 
b(2) = 0.51 
b(3) = 1.00 
b(4) = 1.00 

c { Create viewport 3. } 
call gm_$viewport_create 

+ ( b 
+ vpid3 
+ status 
+ ) 

c { Create a file. } 
call gm $file create - -

+ ( 'gmfile' 
+ int2(6) 
+ gm_$overwrite 
+ gm_$lw 
+ file id -
+ status 
+ ) 

c { Create 'bottom' segment. } 
call gm_$segment_create 

+ ( 'bottom' 
+ int2(6) 
+ sid1 
+ status 
+ ) 

ptl(l) = 0 
ptl(2) = 30 
pt2(1) = 10 
pt2(2) = 40 

c { Add a rectangle to 'bottom' segment. } 
call gm_$rectangle_16 
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+ ( ptl 
+ pt2 
+ .FALSE. 
+ status 
+ ) 

c { Change the draw style to solid. } 
call gm_$draw_style 

+ ( gm $solid 
+ int2(0) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

ptl(l) = 20 
pt2(l) = 30 

c { Add a rectangle to 'bottom' segment. } 
call gm_$rectangle_16 

+ ( ptl 
+ pt2 
+ .FALSE. 
+ status 
+ ) 

c { Close 'bottom' segment. } 
call gm_$segment_close 

+ ( . TRUE. 
+ status 
+ ) 

c { Create 'top" segment. } 
call gm $segment create 

+ (-'top'-
+ int2(3) 
+ sid2 
+ • status 
+ ) 

ptl (1) = 0 
ptl(2) = 0 
pt2(l) = 10 
pt2(2) = 10 

c { Add a rectangle to "top' segment. } 
call gm $rectangle 16 

+ (-ptl -
+ , pt2 
+ .FALSE. 
+ status 
+ ) 

c { Instance 'bottom' into 'top' segment. } 
call gm_$instance_translate_2d16 

+ ( sidl 
+ ptl 
+ status 
+ ) 
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c 

c 

c 

c 

c 

c 

c 

c 

ptl (1) = 20 
pt2(1) = 30 

call gm_$rectangle 16 
+ ( ptl -
+ • pt2 
+ • .FALSE. 
+ • status 
+ ) 

call gm_$segment close 
+ (.TRUE.-
+ . status 
+ ) 

call gm_$display file 
+ (status -
+ ) 

call gm_$viewport_select 
+ ( vpid2 
+ status 
+ ) 

call gm_$display file 
+ (status -
+ ) 

call gm_$viewport select 
+ (Vpidl-
+ • status 
+ ) 

call gm_$display file 
+ (status-
+ ) 

pause (1) = 0 
pause(2) = 20 
pause(3) = 0 
call time $wait 

+ ( t1me_$relative 
+ • pause 
+ • status 
+ ) 

call gm_$ablock create 
+ ( int2(1)-
+ • ablockid1 
+ . status 
+ ) 
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{ Add a rectangle to 'top' segment. } 

{ Close 'top' segment. } 

{ Display the file in viewport 3. } 

{ Select viewport 2. } 

{ Display the file in viewport 2. } 

{ Select viewport 1. } 

{ Display file in viewport 1. } 

{ Create ablockid1. } 
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c { Give ablockidl the dotted line style } 

c { with repetition factor = 5. } 

call gm_$ablock_set_draw_style 
+ ( ablockidl 
+ gm_$dotted 
+ int2(5) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

c { Assign ablockidl to aclassidl in viewport 1. } 
call gm_$ablock_assign_viewport 

+ ( aclassidl 
+ vpidl 
+ ablockidl 
+ status 
+ ) 

c { Create ablockid2. } 

call gm_$ablock_create 
+ ( int2(1) 
+ ablockid2 
+ status 
+ ) 

c { Give ablockid2 the dotted line style } 

c { with repetition factor = 10. } 

call gm_$ablock_set_draw_style 
+ ( ablockid2 
+ gm $dotted 
+ int2(10) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

c { Assign ablockidl to aclassid2 in viewport 2. } 
call gm_$ablock_assign_viewport 

+ ( aclassidl 
+ vpid2 
+ ablockid2 
+ status 
+ ) 

c { Create ablockid3. } 

call gm $ablock create - -
+ ( int2(1) 
+ ablockid3 
+ status 
+ ) 

c { Give ablockid3 the dotted line style. } 

c { with repetition factor = 20 } 

call gm_$ablock_set_draw_style 
+ ( ablockid3 
+ gm_$dotted 
+ int2(20) 
+ pattern 
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+ , int2(0) 
+ status 
+ ) 

c { Assign ablockid3 to aclassidl in viewport 3. } 
call gm $ablock assign viewport 

+ (-aclassidl -
+ , vpid3 
+ , ablockid3 
+ status 
+ ) 

c { Refresh display to see the effects of } 
c { the attribute blocks. } 

call gm_$display_refresh 
+ ( status 
+ ) 

call time_$wait 
+ ( time_$relative 
+ pause 
+ status 
+ ) 

c { Create 'new· segment. } 
call gm $segment create 

+ (-'new'-
+ int2(3) 
+ , sid3 
+ , status 
+ ) 

ptl (1) = 0 
pt1(2) = 0 
pt2(1) = 10 
pt2(2) = 10 

c { Add a rectangle to 'new' segment. } 
call gm $rectangle 16 

+ (-pt1 -
+ , pt2 
+ , .FALSE. 
+ , status 
+ ) 

c { Add an aclass command to 'new' segment. } 
call gm $aclass 

+ ( aclassid2 
+ , status 
+ ) 

pt1(1) = 20 
pt2(1) = 30 

c { Add a rectangle to 'new' segment. } 
call gm_$rectangle_16 

+ ( pt1 
+ , pt2 
+ ,.FALSE. 
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+ status 
+ ) 

c { Close 'new' segment. } 

call gm_$segment_close 
+ ( . TRUE. 
+ status 
+ ) 

c { Create ablockid4. } 

call gm_$ablock_create 
+ ( int2(1) 
+ ablockid4 
+ status 
+ ) 

c { Give ablockid4 the dotted line style } 

c { with repetition factor = 30. } 

call gm_$ablock_set_draw_style 
+ ( ablockid4 
+ gm_$dotted 
+ int2(30) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

c { Assign ablockid4 to aclassid2 in viewport 1. } 

call gm_$ablock_assign_viewport 
+ ( aclassid2 
+ vpidl 
+ ablockid4 
+ status 
+ ) 

c { Create ablockid5. } 

call gm_$ablock_create 
+ ( int2(1) 
+ ablock.id5 
+ status 
+ ) 

c { Give ablockid5 the dotted line style } 

c { with repetition factor = 40. } 

call gm_$ablock_set_draw_style 
+ ( ablockid5 
+ gm_$dotted 
+ int2(40) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

c { Assign ablockid5 to aclassid2 in viewport 2. } 

call gm_$ablock_assign_viewport 
+ ( aclassid2 
+ vpid2 
+ ablockid5 
+ status 
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+ ) 

c { Create ablockid6. } 

call gm $ablock create - -
+ ( int2(1) 
+ ablockid6 
-I- status 
-t- ) 

C { Give ablockid6 the dotted line style } 

c { with repetition factor = 50. } 

call gm_$ablock_set_draw_style 
+ ( ablockid6 
+ gm_$dotted 
+ int2(50) 
+ pattern 
+ int2(0) 
+ status 
+ ) 

c { Assign ablockid6 to aclassid2 in viewport 3. } 

call gm_$ablock_assign_viewport 
+ ( aclassid2 
+ vpid3 
+ ablockid6 
+ status 
+ ) 

c { Display 'new' segment in viewport 1. } 

call gm_$display_segment 
+ ( sid3 
+ status 
+ ) 

c { Select viewport 2. } 
call gm_$viewport_select 

+ ( vpid2 
+ status 
+ ) 

c { Display 'new' segment in viewport 2. } 

call gm_$display_segment 
+ ( sid3 
+ status 
+ ) 

c { Select viewport 3. } 

call gm_$viewport_selec·t 
+ ( vpid3 
+ status 
+ ) 

c { Display 'new' segment in viewport 3. } 

call gm_$display_segment 
+ ( sid3 
+ status 
-I- ) 

call time $wait -
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+ ( time_$relative 
+ . pause 
+ status 
+ ) 

c { Close the file. } 
call gm_$file_close 

+ ( . TRUE. 
+ status 
+ ) 

c { Termin.ate the 2D GMR package. } 
call gm_$terminate 

+ ( status 
+ ) 

END 
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Program with Advanced Viewing Techniques 

The following program changes the color map values; assigns a plane mask to viewports; displays 
a grid; changes the plane mask; assigns viewport background values; displays segments in more 
than one viewport; closes the file; and terminates the package (see Section 14.3). 

PROGRAM course6 

%INCLUDE '/sys/ins/base. ins. f·tn' 
%INCLUDE '/sys/ins/time. ins. f·tn' 
%INCLUDE '/sys/ins/gmr.ins.ftn' 
%INCLUDE '/sys/ins/pfm.ins.ftn' 

integer*2 
integer*2 
integer*2 

integer*2 
integer*2 
real 
integer*2 
integer*2 
integer*2 

integer*2 
integer*2 
integer*2 
integer*2 
real 
integer*2 
integer*4 
integer*4 
integer*4 
integer*4 
integer*2 
integer*2 
integer*2 
real 

gm_default_aclass = 1 
repeats = 10 
space = 25 

bitmap_size(1) = 1024 
bitmap_size(2) = 1024 

gm_default_aclass 
repeats 
space 

bitmap_size (2) 
st 
b(4) 
vpid2 
vpid3 
vpid4 

ablockid 
k 
m 
n 
color_array(8:15) 
file id 
sid1 
sid2 
sid3 
sid4 
ptl(2) 
pt2 (2) 
transl(2) 
rtransl(2) 

c { Initialize the 2D GMR package. } 
call gm $init 

+ ( gm_$borrow 
+ stream_$stdout 
+ bitmap_size 
+ int2(8) 
+ st 
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+ ) 

c { Create and name a metafile. } 
call gm $file create - -

+ ( 'gmfile' 
+ int2(6) 
+ gm_$overwrite 
+ gm_$lw 
+ file id 
+ st 
+ ) 

c { Create segment 'grid.' } 
call gm_$segment_create 

+ ( 'grid' 
+ int2(4) 
+ sidl 
+ st 
+ ) 

c { 'Grid' pOints are zero-sized rectangles. } 
ptl(l) = 0 
Do 100 m = 1,8 

ptl(l) = ptl(l) + 100 
ptl(2) = 0 
Do 50 n = 1,8 

ptl(2) = ptl(2) + 100 
call gm_$rectangle_16 

+ ( ptl 
+ , ptl 
+ .FALSE. 
+ st 
+ ) 

50 continue 
100 continue 

c { Close segment 'grid.' } 
call gm_$segment_close 

+ ( . TRUE. 
+ st 
+ ) 

b(l) = 0.0 
b(2) = 0.0 
b(3) = 0.49 
b(4) = 0.49 

c { Shrink viewport 1. } 
call gm_$viewport_set_bounds 

+ ( b 
+ st 
+ ) 

b(l) = 0.51 
b(2) = 0.0 
b(3) = 1.0 
b(4) = 0.49 

c { Create viewport 2. } 
call gm_$viewport_create 

+ ( b 
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+ I vpid2 
+ st 
+ ) 

b(l) = 0.0 
b(2) = 0.51 
b(3) = 0.49 
b(4) = 1.0 

c 
call gm_$viewport_create 

+ ( b 
+ vpid3 
+ st 
+ ) 

b(l) = 0.51 
b(2) = 0.51 
b(3) = 1.0 
b(4) = 1.0 

c 
call gm_$viewport_create 

+ ( b 
+ vpid4 
+ st 
+ ) 

c 
c FOR k = 8 TO 15 
c DO WITH color_array[ k ] 
c DO BEGIN 
c 
c 
c 
c 
c 

red 
green 
blue 
END} 

= 1.0 
= 1.0 
= 0.0 

{ Create viewport 3. } 

{ Create viewport 4. } 

{ Red + green = yellow. } 

c { Set color values 8 to 15 to yellow. } 
call gm $display set color map 

+ (-int4(8) - - -
+ • int2(8) 
+ • color_array 
+ st 
+ ) 

c { Create an ablock. } 
call gm $ablock create 

+ (-int2(1)-
+ • ablockid 
+ st 
+ ) 

c { For the ablock. set the draw value to 9. } 
call gm $ablock set draw value 

+ (-ablockid - -
+ • int4(9) 
+ st 
+ ) 

c { Assign the ablock to the default aclass. } 
call gm_$ablock_assign_display 
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+ ( gm_default_aclass 
+ , ablockid 
+ st 
+ ) 

c { Display 'grid' in viewport 4. } 
call gm $display file 

+ (-st -
+ ) 

c { Wait a moment. } 
call wait 

c { Reset the ablock to default attributes. } 
call gm_$ablock_copy 

+ ( int2 (1) 
+ ablockid 
+ st 
+ ) 

c { For the ablock pass the number 7. This turns the} 
c { f~rst three bits on in the word. Each bit corresponds} 
c { to a plane. } 

call gm_$ablock_set_plane_mask 
+ ( ablockid 
+ ,. TRUE. 
+ , int2(7) 
+ st 
+ ) 

c { Create segment 'box.' } 
call gm_$segment_create 

+ ( 'box' 
+ , int2(3) 
+ sid2 
+ st 
+ ) 

+ 
+ 
+ 

+ 
+ 

ptl (1) = 0 
ptl(2) = 0 
pt2(1) = 

call 
{ Add a rectangle to 'box.' } 

c { Close segment 'box.' } 
call gm_$segment_close 

+ ( .TRUE. 
+ st 
+ 

c { Create segment 'row.' } 
call gm_$segment_create 

+ ( 'row' 
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+ I int2(3) 
+ sid3 
+ st 
+ ) 

c { Instance segment 'box' into segment 'row.' } 
transl (1) = 0 
transl(2) = 0 
DO 200 k = i.repeats 

transl(i) = transl(i) + space 
call gm_$instance_translate_2d16 

+ ( sid2 
+ I transl 
+ st 
+ ) 

200 continue 

c { Close segment 'row.' } 
call gm_$segment_close 

+ ( . TRUE. 
+ st 
+ ) 

c { Create segment 'block.' } 
call gm_$segment_create 

+ ( 'block' 
+ int2(5) 
+ sid4 
+ st 
+ ) 

c { Instance segment 'row' into segment 'block.' } 
transl(2) = 50 
DO 300 k = 1.repeats 

transl(1) = k 
transl(2) = transl(2) - space 
call gm_$instance_translate_2d16 

+ ( sid3 
+ I transl 
+ , st 
+ ) 

300 continue 

c { Close segment 'block.' } 
call gm_$segment_close 

+ ( . TRUE. 
+ st 
+ ) 

c { Display segment 'block' in viewport 3. } 
call gm_$display_segment 

+ ( sid4 
+ st 
+ ) 

c { Wait a moment. } 
call wait 

rtransl (1) = 0.5 
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rtransl(2) = 1.0 
c { For viewport 3, zoom out. } 

call gm $view scale 
+ (-0.25 -
+ rtransl 
+ st 
+ ) 

rtransl(l) = -0.06 
rtransl(2) = 0.0 
DO 400 k = 1,5 

c { For viewport 3, pan from left to right. } 
call gm_$view_translate 

+ ( rtransl 
+ , st 
+ ) 

400 continue 

rtransl(l) = 0.5 
rtransl(2) = 0.5 
DO 500 k = 1,5 

c { For viewport 3, pan diagonally towards lower left. } 
call gm_$view_scale 

+ ( 0.85 
+ 
+ 
+ 

500 continue 

rtransl 
st 

c { Wait a moment. } 
call wait 

c { For viewport 2, set the background value to 2. } 

call gm $viewport set background valu 
+ (-Vpid2 - - -
+ , int4(2) 
+ st 
+ ) 

c { Select viewport 2. } 
call gm_$viewport_select 

+ ( vpid2 
+ st 
+ 

c { Display segment 'row' in viewport 2. } 
call gm_$display_segment 

+ ( sid3 
+ st 
+ 

c { Wait a moment. } 
call wait 

c { For viewport 3, set background value to 2. } 
call gm_$viewport_set_background_valu 

+ ( vpid3 
+ int4(3) 
+ st 
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+ ) 

c { Select viewport 3. } 
call gm_$viewport_select 

+ ( vpid3 
+ • st 
+ ) 

c { Display segment 'block' in viewport 3. } 
call gm_$display_segment 

+ ( sid4 
+ st 
+ ) 

c { Wait a moment. } 
call wait 

c { Close the file. } 
call gm $file close 

+ (-. TRUE~ 
+ , st 
+ ) 

c { Terminate the 2D GMR package. } 
call gm $terminate 

+ (-st 
+ ) 

END 

subroutine check 
+ ( status 
+ ) 

integer*4 status 

IF (status .ne. O)THEN 
call pfm_$error_trap( status) 
END IF 

return 
end 

subroutine wait 

integer*2 
integer*4 

pause (1) = 0 
pause(2) = 20 
pause(3) = 0 

c { Wait five seconds. } 
call time_$wait 

pause (3) 
status 

+ ( time_$relative 
+ , pause 
+ • status 
+ ) 
call check( status ) 
END 
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Attribute8 and In8tancing 

The following program displays a file as it is being created and edited. The file creates the 
picture in Figure D-l. 

PROGRAM hotel 

%INCLUDE '/sys/ins/base.ins.ft~' 

%INCLUDE '/sys/ins/error.ins.ftn' 
%INCLUDE '/sys/ins/pfm.ins.ftn' 
%INCLUDE '/sys/ins/gmr.ins.ftn' 
%INCLUDE '/sys/ins/time.ins.ftn' 

integer*4 status 
integer*2 file id 
integer*2 font file 
integer*4 sid scene 
integer*4 sid door 
integer*4 sid window 
integer*4 sid_sign 
integer*4 sid tree 
integer*4 sid house 
character pattern (8) 
integer*2 p(12) 
integer*2 q(10) 
integer*2 center (2) 
integer*2 radius 
integer*2 i 
integer*2 pause (3) 

id 

integer*2 corner1(2),corner2(2) 
integer*2 bitmap_size (2) 

c { Intialize 2D GMR package. } 
bitmap_size(l) = 1024 
bitmap_size(2) = 1024 
call GM_$INIT 

+ ( gm_$direct 
+ , stream_$stdout 
+ bitmap_size 
+ int2(8) 
+ status 
+ ) 

call check(status) 

c { Create and name a metafile. 
call GM_$FlLE_CREATE 

+ ( 'hotel.gm' 
+ int2(8) 
+ gm $overwrite 
+ gm_$lw 
+ file id 
+ status 
+ ) 

call check(status) 

} 
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c { Load a font family. } 

call GM_$FONT_FAMILY_include 
+ ( 'font families' 
+ int2(13) 
+ gm_$pixel 
+ font file id -
+ status 
+ ) 

call check(status) 

c { Set the data coerce. } 

call GM_$DATA_COERCE_SET_REAL 
+ ( gm_$32 
+ status 
+ ) 

call check(status) 

c { Create the segment for the door. } 

call GM_$SEGMENT_CREATE 
+ ( 

+ int2(0) 
+ sid door 
+ status 
+ ) 

call check(status) 

c { Construct the door. } 

corner1 (1) = 0 
corner1(2) = 0 
corner2(1) = 36 
corner2(2) = 80 

call GM_$RECTANGLE_ 16 
+ ( cornerl 
+ corner2 
+ . TRUE. 
+ status 
+ ) 

call check(status) 

c { Construct the door knob. } 

call GM $FILL VALUE 
+ (-int4(O) 
+ status 
+ ) 

call check(status) 

corner1 (1) = 30 
cornerl(2) = 38 
corner2(1) = 33 
corner2(2) = 41 
call GM_$RECTANGLE_ 16 

+ ( corner1 
+ corner2 
+ . TRUE. 
+ status 
+ 
call check(status) 
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call GM_$SEGMENT_CLOSE 
+ ( . TRUE. 
+ status 
+ ) 
call check(status) 

c { Create the segment for the window. } 

call GM_$SEGMENT_CREATE 
+ ( 

+ int2(O) 
+ sid window 
+ status 
+ ) 

call check(status) 

cornerl (1) = 0 
cornerl(2) = 0 
corner2(1) = 36 
corner2(2) = 36 
call GM_$RECTANGLE_ 16 

+ ( cornerl 
+ corner2 
+ .FALSE. 
+ status 
+ ) 
call check(status) 

p(1) = 0 
p(2) = 18 
p(3) = 36 
p(4) = 18 
call GM $POLYLINE 2D16 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check(status) 

p( 1 ) = 18 
p( 2 ) = 0 
p( 3 ) = 18 
p( 4 ) = 36 
call GM $POLYLINE 2D16 

+ (-int2(2) -
+ p 
+ , .FALSE. 
+ , .FALSE. 
+ status 
+ ) 

call check(status) 

call GM_$SEGMENT_CLOSE 
+ ( . TRUE. 
+ status 
+ ) 

call check(status) 
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c { Create the segment for the sign. } 
call GM_$SEGMENT_CREATE 

+ ( 
+ int2(0) 
+ sid_sign 
+ status 
+ ) 
call check(status) 

call GM $TEXT SIZE 
+ (-14.0 -
+ status 
+ ) 

call check(status) 

p( 1 ) = 0 
p( 2 ) = 0 
call GM $TEXT 2016 

+ (-p -

+ 0.0 
+ 'GRAND MOTEL' 
+ int2(11) 
+ status 
+ ) 
call check (status) 

call GM_$SEGMENT_CLOSE 
+ ( . TRUE. 
+ status 
+ ) 

call check(status) 

c { Create the segment for the house. } 
call GM_$SEGMENT_CREATE 

+ ( 

+ int2(0) 
+ sid house 
+ status 
+ ) 

call check(status) 

c { Build the house. } 

+ 
+ corner2 
+ .FALSE. 
+ status 
+ ) 
call check(status) 

c { Build the roof. } 
p(l) = -10 
p(2) = 255 
p(3) = 240 
p(4) = 380 

FORTRAN Program Example8 F-30 



p(5) = 490 
P (6) = 255 

call GM $POLYLINE 2016 
+ (-int2(3) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ 
call check(status) 

c { Build the chimney. } 

p (1) = 300 
p(2) = 350 
p(3) = 300 
p(4) = 370 
p(5) = 330 
p(6) = 370 
p(7) = 330 
peS) = 335 
call GM $POLYLINE 2016 

+ (-int2(4) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ 
call check(status) 

c { Build the round window. } 

center (1) = 240 
center(2) = 195 
radius = 45 

call GM_$CIRCLE_ 16 
+ ( center 
+ radius 
+ .FALSE .. 
+ status 
+ ) 

call check(status) 

p (1) = center(l) - radius 
p(2) = center(2) 
p(3) = center(l) 
p(4) = center(2) + radius 
p (5) = center (1) + radius 
p(6) = center(2) 
p(7) = center(l) 
peS) = center(2) - radius 

c { Draw rectangle inside window. } 

call GM_$POLYLINE_2016 
+ ( int2(4) 
+ p 
+ . TRUE. 
+ .FALSE. 
+ status 
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+ ) 

call check(status) 

pC 1 ) = center(l) radius 
pC 2 ) = center(2) 

( ) -- center (1) + n3.dius 
pC 4 ) = center(2) 

c { Draw horizontal line inside window. } 

call GM_$POLYLINE_2D16 
C int2(2) 

+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check(status) 

pC 1 ) = center(l) 
pC 2 ) = center(2) + na.dius 
pC 3 ) = center (1) 

pC 4 ) = center(2) radius 

call GM_$POLYLINE_2D16 
+ ( int2(2) 
+ p 
-I- .FALSE. 
+ .FALSE. 
-I- status 
-I-

call check(status) 

c { Instance and position the door. } 

q C 1 ) = 222 
q( 2 ) = 0 
call GM_$INSTANCE_ TRANSLATE 2D16 

-I- ( sid door 
-I- q 
+ status 
-I- ) 

call check(status) 

c { Instance and position the windows. } 
q ( 1 ) = 50 
q ( 2 ) = 40 
call GM_$INSTANCE_ TRANSLATE 2D 16 

-I- ( sid window 
+ q 
+ status 
+ ) 

call check(status) 

q( 1 ) = 118 
call GM_$INSTANCE_ TRANSLATE 2D16 

+ ( sid window 
+ q 
+ status 
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+ ) 
call check(status) 

q ( 1 ) = 326 
call GM_$INSTANCE_ TRANSLATE 2D16 

+ ( sid window 
+ q 
+ status 
+ ) 

call check(status) 

q ( 1 ) = 394 
call GM_$INSTANCE_ TRANSLATE 2D16 

+ ( sid window 
+ q 
+ status 
+ ) 

q( 2 ) = 180 
call GM_$INSTANCE_TRANSLATE_2D16 

+ ( sid window 
+ q 
+ status 
+ ) 

q( 1 ) = 326 
call GM_$INSTANCE_TRANSLATE_2D16 

+ ( sid window 
+ q 
+ status 
+ ) 

call check(status) 

q ( 1 ) = 118 
call GM_$INSTANCE_TRANSLATE_2D16 

+ ( sid window 
+ , q 
+ status 
+ ) 

call check(status) 

q ( 1 ) = 50 
call GM_$INSTANCE_TRANSLATE_2D16 

+ ( sid window 
+ • q 
+ status 
+ ) 
call check(status) 

c { Instance and position the segment for the sign. } 
q ( 1 ) = 172 
q( 2 ) = 120 
call GM_$INSTANCE_TRANSLATE_2D16 

+ ( sid_sign 
+ q 
+ status 
+ ) 

call check(status) 
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c 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

call GM_$SEGMENT_CLOSE 
( . TRUE. 

status 
) 

call check(status) 

call GM_$SEGMENT_CREATE 
( 

0 
sid tree 
status 

) 

call check(status) 

p( 1 ) = 0 
p( 2 ) = 0 
p( 3 ) = 0 
p( 4 ) = 150 
call GM_$POLYLlNE_2D16 

( int2(2) 
p 
.FALSE. 
.FALSE. 
status 

) 

call check(status) 

p ( 1 ) = 12 
p( 3 ) = 12 
call GM_$POLYLlNE_2D16 

+ ( int2(2) 
+ , p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 
call check(status) 

p( 1 ) = 6 
p( 2 ) = 200 
call GM_$CIRCLE_16 

+ ( p 
+ int2(50) 
+ . FALSE. 
+ status 
+ ) 

call check(status) 

call GM_$DRAW_STYLE 
+ ( gm $dotted 
+ int2(2) 
+ pattern 
+ int2(0) 
+ status 
+ 

p( 1 ) = 0 
p( 2 ) = 180 
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p( 3 ) = -40 
p( 4 ) = 200 
call GM $POLYLlNE 2D16 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

p( 1 ) = 12 
p( 3 ) = 52 
call GM $POLYLlNE 2D16 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check (status) 

p( 1 ) = 4 
p( 2 ) = 190 
p( 3 ) = -20 
p( 4 ) = 230 
call GM $POLYLlNE 2D16 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check(status) 

p( 1 ) = 8 
p( 2 ) = 190 
p( 3 ) = 32 
p( 4 ) = 230 
call GM $POLYLINE 2D16 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check(status) 

p( 1 ) = 6 
p( 2 ) = 195 
p( 3 ) = 6 
p( 4 ) = 240 
call GM_$POLYLINE_2D16 

+ ( int2(2) 
+ p 
+ .FALSE. 
+ . FALSE. 
+ status 
+ ) 

call check(status) 
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p( 1 ) = 0 
p( 2 ) = 170 
p( 3 ) = 0 
p( 4 ) = 150 
call GM $POLYLINE 2016 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 
call check(status) 

p( 1 ) = 12 
p( 3 ) = 12 
call GM $POLYLINE 2016 

+ (-int2(2) -
+ p 
+ .FALSE. 
+ .FALSE. 
+ status 
+ ) 

call check (status) 

call GM_$SEGMENT_CLOSE 
+ ( . TRUE. 
+ status 
+ ) 
call check (status) 

c { Create the segment called scene. } 
call GM_$SEGMENT_CREATE 

+ ( 

+ int2(0) 
+ sid scene 
+ status 
+ ) 
call check(status) 

c { Instance the segment for the house. } 
p( 1 ) = 0 
p( 2 ) = 0 
call GM $INSTANCE TRANSLATE 2016 

+ (-Sid house- -
+ , p 
+ status 
+ ) 
call check(status) 

c { Instance, translate, and scale the segment for the trees. } 
p( 1 ) = -85 
p( 2 ) = -25 
call GM_$INSTANCE_SCALE_2016 

+ ( sid tree 
+ , 2.0 
+ , p 
+ , status 
+ ) 
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p( 1 ) = 530 
p( 2 ) = 55 
call GM_$INSTANCE_SCALE_2D16 

+ ( sid tree 
+ 0.75 
+ • P 
+ status 
+ ) 
call check(status) 

p( 1 ) = 610 
p( 2 ) = 105 
call GM $INSTANCE SCALE 2D16 

+ (-sid tree - -
+ • 0.85 
+ • P 
+ status 
+ ) 
call check(status) 

call GM_$SEGMENT_CLOSE 
+ ( . TRUE. 
+ status 
+ ) 
call check(status) 

c { Now display the completed scene. } 
call GM_$DISPLAY_SEGMENT 

+ ( sid scene 
+ . status 
+ ) 

call check (status) 

c { Admire the scene for five seconds. } 
pause(l) = 0 
pause(2) = 20 
pause(3) = 0 
call TIME $WAIT 

+ ( t1me_$relative 
+ • pause 
+ status 
+ ) 

call check(status) 

c { Close and save the file. } 
call GM_$FILE_CLOSE 

+ ( . TRUE. 
+ status 
+ ) 
call check(status) 

c { Terminate the GMR package. } 
call GM_$ TERM I NATE 

+ ( status 
+ ) 

call check(status) 

END 
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c******************************************************************** 
subroutine check(status) 
integer*4 status 

%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/pfm.ins.ftn' 

IF (status .ne. O)then 
call pfm_$error_trap(status) 
endif 

return 
end 
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2D GMR program 3-1 

Architectural application 2-3 

Attribute 1-2, 5-1, 13-1, 13-5, 13-6 

and instancing 5-5 

block 13-1, 13-6 

class 13-1, 13-5, 13-6 

command 1-3,3-1, 5-1, 13-5 

default settings 5-1 

draw 5-1 

fill 5-1 

GM bitmap 13-6 

instancing 5-1 

line style 5-1 

plane mask 5-1 

precedence 5-1 

procedures 13-7 

raster operation 5-3 

techniques 13-7 

terminology 13-1 

viewing 13-6 

Attribute block 3-5, 12-8, 13-2, 13-4, 13-6 

assigning viewport 13-6 

copying 13-4 

creating 13-2, 13-3 

defined 13-3 

display 11-1 

GPR-specific 3-5 

identifying 13-3 

modifying 13-3 

no-change value 13-4 

reading 13-4 

Attribute blocks 11-1 

Attribute classes 12-8 

Attribute commands 

and precedence 5-1 

Attributes 5-1,5-2,5-5, 13-6 

Background 

See also Attribute 

Background value 5-2, 14-5 

Binaryexponent 7-3, 7-4 

Bitmap 1-1, 1-5, 2-1, 3-4, 8-1 

Index 

Index-! 



display 3-4 

GM 8-1 

graphics primitives 2-2, 3-4 

main-memory 3-4 

pixels 8-1 

planes 8-1 

size 8-1 

See also GM bitmap 

Border 8-4 

Borrow mode 2-2, 2-3, 3-4, 4-2, 11-1 

C example E-l, E-3, E-6, E-g, E-ll, E-22, E-30, E-36, E-43 

Character 6-7 

default values 6-8 

height 6-8 

offset 6-8 

size 6-8 

stroke font 6-7 

width 6-7 

Characteristics 

See also Attribute 

Circle 1-2, 1-3, 4-1, 5-5 

Color map 5-2, 14-1, 14-6, 15-3, E-36, F-19 

4-plane display 14-2 

8-plane display 14-2 

and mode 14-4 

changing 14-4 

default 14-4 

defined 14-1 

index 14-2 

intensity 14-1 

on color nodes 15-3 

Color value 14-1 

Command 1-2, 1-3 

attribute 1-3 

defined 1-3 

instance 1-3 

primitive 1-3 

tag 1-3 

Command line parser 15-1 

Comment 1-3, 15-1 

See also Tag commands, Tags 

Compacting files 15-3 

Coordinate data 1-6 

Index-2 



16-bit integers 1-6 

32-bit integers 1-6 

Single-precision real numbers 1-6 

Coordinate data types 7-3 

coercing 7-3 

groups of 7-3 

storing 7-3 

Coordinate system 2-5,8-1, 15-4 

2D GMR 15-4 

bitmap 8-1 

current position 15-4 

defined point 15-4 

GPR 15-4 

pixel 8-1 

segment 8-1 

Coordinates 6-1 

segment 6-1 

Copying 10-13 

instancing 10-13 

segment 10-13 

See also Editing 

Core graphics 1-7, 15-5 

Current position 15-5 

Current segment 3-7 

Cursor 10-3 

activating 10-3 

pattern 10-3 

position 10-3 

Curve 4-1 

Data 1-2 

graphic 1-2 

nongraphic 1-2 

Data types 1-2, 7-3, 7-4 

16-bit integer 7-3, 7-4 

32-bit integer 7-3, 7-4 

coercing 7-4 

coordinate 7-3 

mixing 7-4 

precision 7-4 

real 7-3 

real variables 7-4 

storing 7-4 

Defined points 15-5 

Device independence 2- 6 

Index-a 



Device-independence 1-4, 1-8 

Direct mode 2-2,3-4,4-2, 11-1 

Display 3-1,3-2,3-4,4-2, 10-2, 15-3 

acquiring 15-3 

characteristics 1-2 

configuration 8-1 

file 3-2 

hardware 8-1 

modes 2-2,3-3, 11-1 

refreshing 10-2 

releasing 15-3 

retaining control of 3-4 

Display coordinates 8-2 

Display Manager 3-4 

Display modes 2-2,3-3,4-2,8-2, 11-1 

borrow 3-3 

direct 3-3 

main-bitmap 3-3 

no· bitmap 3-3 

within-GPR 3-3 

Display techniques 13-15 

Displaying 4-2, 4-3, 8-7 

attribute block 11-1 

attributes 4- 2 

current file 4-3, 8-7 

current viewport 4-3,8-7 

file 4-2 

part of file 4-3, 8-7 

part of segment 4-3,8-7 

refreshing 8-8 

segment 4-2 

user-defined primitives 11-3 

See also Viewing 

DOMAIN 2D Graphics Metafile Resource 1-8 

DOMAIN Core Graphics 1-8, 15-4 

imaging 15-5 

incremental display 15-5 

DOMAIN graphics packages 1-8 

DOMAIN Graphics Primitives 1-7, 1-8, 2-2, 3-4, 15-4 

DOMAIN system 1-7 

Draw Raster Op 5-1 

Draw style 5-1 

Draw value 5-1 

Drawing 1-2 

Drawing attributes 5-1 

Index-4 



EDFONT 6-6 

Editing 1-2, 1-3,3-1, 10-10 

erasing 10-13 

highlighting a command 10-11 

inserting a command 10-11 

picking 10-13 

picking a command 10-11 

Erasing 10-13 

Event reporting 10-5 

Event types 10-4 

button 10-4 

keystroke 10-4 

locator 10-4 

locator stop 10-4 

window transition 10-4 

External file 1-3 

External file format 12-1 

Fault handlers 15-4 

Files 3-5 

closing 3-5 

creating 3-5 

editing 3-5 

opening 3-5 

reading 3-5 

selecting 3-5 

Fill background value 5-1 

Fill pattern 5-1 

Fill value 5-1 

Filling 1-2, 5-2 

background 5-2 

pattern 5-2 

value 5-2 

Filling attributes 5-1 

Font 6-1 

editing 6-6 

family 6-1 

file 6-1 

stroke 6-7 

Font family 6-2 

excluding 6-2 

file 6-2 

identifying 6-2 

including 6-2 

limitations 6-8 

Index-5 



renaming 6-2 

using 6-2 

Font family file 6-2, 6-3 

editing 6-6 

example 6-2 

renaming 6-3 

stroke 6-6 

Font family ID number 5-1 

Fonts 6-3 

FORTRAN example F-1, F-7, F-10, F-1'9, F-26 

GM bitmap 2-3,8-1,8-4,8-8, 13-6 

GM $ABLOCK_ASSIGN_DISPLAY 13-6 

GM $ABLOCK ASSIGN VIEWPORT 13-6 

GM_$ABLOCK_COPY 13-4 

GM _ $ABLOCK _ CREATE 13-2 

GM_$ABLOCK_INQ_ASSIGN_DISPLAY 13-6 

GM_$ABLOCK_INQ_ASSIGN_ VIEWPORT 13-6 

GM_$ABLOCK_INQ_DRAW _RASTER_OP 13-4 

GM_$ABLOCK_INQ_DRAW _STYLE 13-4 

GM_$ABLOCK_INQ_DRAW _VALUE 13-4 

GM _ $ABLOCK _ INQ _ FILL _P ATTERN 13-4 

GM _ $ABLOCK _ INQ _ FILL _ VALUE 13-4 

GM _ $ABLOCK _ INQ _ FONT _ FAMILY 13-4 

GM_$ABLOCK_INQ_PLANE_MASK 13-4 

GM_$ABLOCK_INQ_TEXT_BACKGROUND_ VALUE 13-4 

GM_ $ABLOCK_INQ_ TEXT _SIZE 13-4 

GM_$ABLOCK_INQ_TEXT_ VALUE 13-4 

GM $ABLOCK SET DRAW _RASTER OP 13-3 

GM_$ABLOCK SET_DRAW STYLE 13-3 

GM $ABLOCK SET DRAW _ VALUE 13-3 

GM_$ABLOCK_SET FILL PATTERN 13-3 

GM $ABLOCK SET FILL _ VALUE 13-3 

GM $ABLOCK SET_FONT FAMILY 13-3 

GM_ $ABLOCK_ SET _PLANE _ MASK 13-3 

GM $ABLOCK SET TEXT BAckGROUND VALUE 13-3 

GM _ $ABLOCK SET TEXT SIZE 13-3 

GM $ABLOCK SET TEXT VALUE 13-3 

GM _ $ACLASS 13-1 

GM_$CIRCLE_116,32,REAL] 4-1 

GM $COMMAND DELETE 10-13 

GM _ $COORD _BITMAP TO SEG 2D 8-1 

GM $COORD PIXEL TO SEG 2D 8-1 

GM _ $COORD _ SEG _ TO _BITMAP 2D 8-1 

GM $COORD SEG TO PIXEL 2D 8-1 

Index-6 



GM_ $CURSOR_INQ_ACTIVE 10-3 

GM_$CURSOR_INQ_PATTERN 10-3 

GM_$CURSOR_INQ_POSITION 10-3 

GM _ $CURSOR _ SET _ ACTIVE 10-3 

GM $CURSOR SET PATTERN 10-3 

GM $CURSOR SET POSITION 10-3 

GM_$CURVE_2D[16,32,REAL] 4-1 

GM_ $DATA_ COERCE_INQ_REAL 7-3 

GM $DATA COERCE SET REAL 7-3 

GM_$DISPLAY _FILE 4-2,8-6 

GM_$DISPLAY _FILE_PART 4-3,8-7 

GM_$DISPLAY _INQ_COLOR_MAP 14-5 

GM $DISPLAY REFRESH 8-8 

GM_$DISPLAY _SEGMENT 4-2,8-6 

GM_$DISPLAY SEGMENT GPR 2D 8-6 

GM_$DISPLAY _SEGMENT_PART 4-3,8-7 

GM_$DISPLAY SET COLOR MAP 14-5 

GM $DRAW RASTER OP 5-3 

GM $DRA W STYLE 5- 2 

GM $DRAW VALUE 5-2 

GM $FILE CLOSE 3-5 

GM $FILE COMPACT 15-3 

GM_ $FILE _ CREATE 3-5 

GM_$FILE_INQ_PRIMARY _SEGMENT 3-7,7-1 

GM $FILE OPEN 3-5 

GM _ $FILE _ SELECT 3-5 

GM $FILE SET _PRIMARY SEGMENT 3-7,7-1 

GM $FILL BACKGROUND VALUE 5-2 

GM $FILL PATTERN 5- 2 

GM $FILL_ VALUE 5-2 

GM_$FONT_FAMILY 6-2 

GM $FONT FAMILY EXCLUDE 6-2 

GM $FONT FAMILY INCLUDE 6-2 

GM_$FONT _FAMILY _INQ_ID 6-2 

GM $FONT FAMILY RENAME 6-2 

GM_ $INIT 3-3 

GM_$INPUT _DISABLE 10-4 

GM $INPUT ENABLE 10-4 

GM_$INPUT _EVENT _ WAIT 10-5 

GM $INQ ACLASS 10-21 

GM_$INQ_BITMAP _SIZE 8-1 

GM_ $INQ_ CIRCLE_116,32,REALJ 10-21 

GM_ $INQ_ COMMAND _ TYPE 10-21 

GM_$INQ_ CONFIG 8-1 

GM_ $INQ_ CURVE_2D[16,32,REALJ 10-21 

Index-7 



GM_$INQ_DRAW _RASTER_OP 10-21 

GM_$INQ_DRAW _STYLE 10-21 

GM _ $INQ _ DRAW _ VALUE 10- 21 

GM_$INQ_FILL_BACKGROUND_ VALUEE 10-21 

GM_$INQ_FILL_PATTERN 10-21 

GM _ $INQ _ FILL _ VALUE 10- 21 

GM_$INQ_FONT_FAMILYY 10-21 

GM_ $INQ_INSTANCE_SCALE_2D!16,32.REAL] 10-21 

GM_$INQ_INSTANCE_ TRANSFORM_2D[16,32,REAL] 10-21 

GM_ $INQ_INSTANCE_ TRANSLATE_2D[16,32,REAL] 10-21 

GM_$INQ_PLANE_MASK 10-21 

GM_$INQ_POLYLINE_2DI16,32,REALJ 10-21 

GM_ $INQ_PRIMITIVE_2D[16,32,REALJ 10-21 

GM _ $INQ_ RECTANGLE _\16,32,REALJ 10- 21 

GM_$INQ_ TAG 10-21 

GM_$INQ_ TEXT _2D[16,32,REALJ 10-21 

GM _ $INQ_ TEXT _ BACKGROUND _ VALUE 10- 21 

GM_ $INQ_ TEXT _SIZE 10-21 

GM_$INQ_TEXT_ VALUE 10-21 

GM _ $INSTANCE _ SCALE _ 2D[16,32,REALJ 4- 5 

GM_ $INSTANCE_ TRANSFORM_2D\16,32,REAL] 4-10 

GM_ $INSTANCE_ TRANSLATE_2D\16,32,REALJ 4-5 

GM_$MODELCMD _INQ_MODE 9-2,10-1 

GM _ $MODELCMD _ SET _ MODE 9- 2, 10-1 

GM $PICK COMMAND 10-10 

GM _ $PICK _ HIGHLIGHT _ COMWlAND 10-10 

GM $PICK HIGHLIGHT SEGMENT 10-8 

GM_$PICK_INQ_CENTER 10-8 

GM_ $PICK_INQ_LIST 10-8 

GM_$PICK_INQ_MASK 10-12 

GM_$PICK_INQ_SIZE 10-8 

GM_$PICK_INQ_ THRESHOLD 10-12 

GM_$PICK_SEGMENT 10-8 

GM $PICK SET CENTER 10-8 

GM_$PICK_SET_MASK 10-12 

GM $PICK SET SIZE 10-8 

GM _ $PICK _ SET _ THRESHOLD 10-12 

GM_ $PICK_ TRANSFORM POINT 10-8 

GM_$PLANE_MASK 5-2 

GM_$POLYLINE_2D\16,32,REALJ 4-1 

GM_$PRIMITIVE_2D[16,32,REALJ 4-1 

GM $PRIMITIVE DISPLAY 2D 11-3 

GM $PRINT FILE 12-1 

GM_ $PRINT _ FILE _ PART 12-1 

GM_$RECTANGLE_\16,32,REALJ 4-1 

Index-8 



GM_$REFRESH_SET_ENTRY 8-8 

GM_$REPLACE_INQ_FLAG 10-1 

GM_$REPLACE_SET _FLAG 10-1 

GM _ $ SEGMENT CLOSE 3-6 

GM_$SEGMENT_COPY 10-13 

GM $SEGMENT CREATE 3-6 

GM $SEGMENT DELETE 3-6 

GM _ $ SEGMENT _ERASE 10-13 

GM_$SEGMENT_INQ_COUNT 3-6 

GM_ $SEGMENT _INQ_ CURRENT 3-6 

GM_$SEGMENT_INQ_ID 3-6 

GM_$SEGMENT_INQ_NAME 3-6 

GM_$SEGMENT_INQ_PICKABLE 7-2 

GM_ $ SEGMENT _INQ_ TEMPORARY 7-2 

GM_ $ SEGMENT _INQ_ VIS IDLE 7-2 

GM_$SEGMENT OPEN 3-6 

GM_ $SEGMENT _RENAME 3-6 

GM _ $ SEGMENT SET _ PICKABLE 7-2 

GM_$SEGMENT_SET TEMPORARY 7-2 

GM $SEGMENT SET _ VIS IDLE 7-2 

GM_$TAG 15-1 

GM_$TAG_LOCATE 15-1 

GM_ $TERMINATE 3-3 

GM_$TEXT _2DI16,32,REALJ 6-1 

GM $TEXT_BACKGROUND VALUE 6-2 

GM _ $TEXT _ SIZE 6-2 

GM_$TEXT VALUE 6-2 

GM $VIEW SCALE 8-8 

GM_ $VIEW TRANSFORM 8-8 

GM_$VIEW TRANSFORM_RESET 8-8 

GM $VIEW TRANSLATE 8-8 

GM_$VIEWPORT_CLEAR 8-4 

GM_$VIEWPORT CREATE 8-4 

GM $VIEWPORT DELETE 8-4 

GM_$VIEWPORT_INQ_BACKGROUND_ VALUE 14-5 

GM_ $VIEWPORT _INQ_BORDER_SIZE 8-4 

GM_ $VIEWPORT _INQ_BOUNDS 8-4 

GM_ $VIEWPORT _INQ_ CURRENT 8-4 

GM _ $VIEWPORT _ INQ_ REFRESH _ STATE 10-2 

GM $VIEWPORT MOVE 8-4 

GM $VIEWPORT _REFRESH 8-8 

GM $VIEWPORT SELECT 8-4 

GM_$VIEWPORT SET BACKGROUND VALUE 14-5 

GM_$VIEWPORT_SET BORDER SIZE 8-4 

GM_ $VIEWPORT SET _BOUNDS 8-4 

Index· 9 



GM_ $VIEWPORT _SET _REFRESH STATE 10-2 

GM _ $VISffiLE _ INQ _ MASK 8- 5 

GM _ $VISffiLE _ INQ _ THRESHOLD 8- 5 

GM_ $VISffiLE _ SET _ MASK 8- 5 

GM $VISffiLE_SET THRESHOLD 8-5 

Graphics application systems 1-7 

Grid 7-3, 14-6, E-36, F-19 

Hard copy 1-2, 1-5 

Hardware 

configuration 8-1 

Hierarchical order of segments 3-2 

Hierarchy 3-2,3-7, 7-1 

start of 3-7,7-1 

Highlighting 10-8 

Icon 6-9 

Initializing 2-2,3-1,3-3 

Input 1-3, 9-1, 10-1 

devices 9-1, 10-4 

disabling 10-4 

enabling 10-4 

Input devices 1-4 

Instance command 1-3,3-1,3-2,4-'3 

Instances 4-5 

rota.ting 4-3 

scaling 4-3 

transforming 4-5 

translating 4-3, 4-5 

Instancing 1-2,3-2,3-7, 5-5, 7-1, 10-8 

and attributes 5-1, 5-5 

picking segments 10-8 

primary segment 3-7, 7-1 

Interactive applications 9-1,9-3, E··22 

Keyboard 3-4, 10-5 

charts 10-5 

definitions 10-5 

keys 10-5 

Limitations 

font family 6-8 

Line 5-2 

attributes 5-2 

pixel value 5-2 

style 5-2 

Line drawing 1-2 

Index-10 



Line style 5-1 

See also Attribute 

Logical devices 1-3 

Long indentifiers 15-3 

Main-bitmap mode 2-2,3-4,4-2, 11-1 

Metafile 1-1,3-1 

creating 3-1 

displaying 3-1 

editing 3-1 

opening 3-1 

Model 1-2 

Modeling 6-1 

Modeling routines 1-3, 1-6 

drawing and filling 4-1 

instances 4-3 

tags 15-1 

text 6-1 

Mouse 10-4 

Moving, view 2-3 

Multiple copies 3-2 

See also Instancing 

No-bitmap mode 2-2,3-4 

Optimizing performance 15-2 

Output 11-12 

See also Printing 

Pascal example 3-9,4-5,5-6,6-3,6-9,8-9,9-3,10-13, 

10-20, 11-4, 13-8, 14-6, 15-1, D-1, E-18 

Pattern 5-2 

Permanence of segment 7-3 

Pickability 7-2 

Picking 1-3,10-6,10-8, 10-10, 10-12, 10-13 

and coordinates 10-6 

and pickable mask 7- 2, 10-12 

and pickable threshold 7- 2, 10-12 

and pickable value 7-2, 10-12 

aperture 10-6 

center 10-6 

command 1-3,2-4, 10-6, 10-10 

current picked segment 10-8 

instancing 10-8 

listing 10-8 

pick operations 7-2 

routines 2- 4 

search rules 10-8 

Index-II 



segment 1-3, 2-4, 10-6, 10-S 

uses of 10-12 

Picture 3-7,7-1 

Picture data 3-1 

Pixel value 5-2 

Plane 5-1 

Plane mask 5-1, 5-2, S-6 

mode 8-6 

visibility 8-6 

Planes 15-4 

Polygon 1-2 

Polyline 1-3,4-1,7-3 

Precedence 

and attribute commands 5-1 

Precision 7-3, 7-4 

16-bit integer 7-4 

32-bit integer 7-4 

double 7-3 

losing 7-3, 7-4 

real 7-4 

single 7-3 

Primary Segment 3-7,7-1 

changing 3-7,7-1 

display 3-7, 7-1 

in hierarchy 3-7, 7-1 

instancing 3-7, 7-1 

Primitive 1-7,4-1, 11-3 

circle 4-1 

curve 4-1 

polyline 4-1 

rectangle 4-1 

user-defined 11-3 

Primitive command 1-3,3-1 

Primitives 4-1 

Printing 12-1 

file 12-1 

part of file 12-1 

Program example 

attribute classes and blocks 13-S, E-30, F-10 

attributes 5-5 

attributes and instancing 5-6, D-1, E-6, E-43, F-26 

C E-1 

changing the view S-9, E-1S 

color map and grid 14-6, E-36, F-19 

drawing a rectangle 3-9, E-1, F-1 

Index-12 



FORTRAN F-1 

interactive functions 9-3, E-22 

locator events and cursor 10- 20 

picking 10-13 

primitives and instancing 4-5, E-3, F-3 

stroke and pixel fonts 6-9, E-11 

stroke font 6-8 

tags 15-1 

tags and characters 6-9 

text 6-3, E"'9, F-7 

user-defined primitive 11-4 

within-GPR mode 11-4 

Programming techniques 14-12 

Protecting 5-1 

Puck 10-4 

Raster operation 5-3 

draw value 5-3 

Reading commands 10- 21 

Real numbers 7-3 

Rectangle 1-3,4-1, 5-5, 15-3 

rotation 15-3 

speed 15-3 

Redisplay 3-1 

Refresh state 10-2 

and mode 10-2 

inhibiting 10-2 

partial 10-2 

updating 10-2 

viewport 10- 2 

waiting 10-2 

See also Display 

Refreshing display 8-8 

Reusing 3-2, 4-3 

See also Instancing 

Rotating 2-3, 4-3, 15-3 

Routine, defined 1-3 

Rubberbanding 9-2,9-3,10-1 

Rubberbanding mode 9-2 

Scaling 1-2, 2-3, 4-3 

Screen 3-4 

Search 

See also Picking 

Search rules 10-8, 10-11 

command 10-11 
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segment 10-8 

Segment 1-2, 1-3,3-1,3-6,3-7,7-1, 11-1, 15-2, 15-5 

bounds 15""2 

characteristics 7-2 

closing 3-6 

copying 3-7 

counting 3-6 

creating 3-6 

current 3-6 

deleting 3-6,3-7 

identifying 3-6 

naming 3-6 

opening 3-6 

primary 3-7, 7-1 

renaming 3-6 

size 15-2 

temporary 15-5 

visibility 11-1 

Segment characteristics 7-2 

pickable 7- 2 

temporary 7-2 

visible 7-2 

Segmentation 3-2 

hierarchical structure 3-2 

nested 1-2, 3-2 

Storage 1-2 

virtual 1-2 

Strategies for applications 1-13, 15-2 

Stroke font 6-6 

defaults 6-8 

defining characters 6-7 

example 6-8 

metafile 6-7 

tag definition 6-8 

Subroutine 1-3 

Tag 6-g 

Tag commands 1-3,3-1, 6-7 

Tags 15-1 

inserting 15-1 

locating 15-1 

Temporary segment 7-2 

Terminating 3-3,3-5 

Text 1-1, 1-3, 6-1 

attributes 6-2 
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background value 5-1, 6-2 

character 6-1 

direction 6-1 

editor 1-6 

file 6-1 

font 6-1,6-2 

inserting 6-1 

size 5-1, 6- 2 

value 5-1, 6-2 

Text editor 1-6 

Touchpad 10-4 

Transformation 1-2, 1-3,4-5 

rotating 2-3 

scaling 2-3 

translation 2-3 

Transformation matrix 4-10 

Transformations 4-10 

Translation 1-2, 2-3, 4-5 

User-defined primitive 11-3 

Vector graphics 1-1 

View 1-2, 2-3, 8-8 

changing 8-8 

moving 2-3 

resetting 8-8 

scaling 2-3, 8-8 

transforming 8-8 

translating 8-8 

Viewing 1-3, 2-2, 3-2, 4-2, 13-6 

all of metafile 3-2 

and attributes 13-6 

routines 1-3, 1-6, 2-2 

Viewing transformations 2-3 

Viewport 1-2, 2-3,4-2, 4-3, 8-4, 8-7 

border size 8-4 

creating 8-4 

current 4-3, 8-4, 8-7 

deleting 8-4 

multiple 8-4 

primary segment 8- 2 

refreshing 8-8 

selecting 8-4 

setting bounds 8-4 

Visibility 7-2, 8-5 

criteria 8" 5 

Index-15 



mask 7- 2, 8- 5 

threshold 7-2, 8-5 

value 8-5 

Wildcard options 15-1 

Within-GPR mode 2-2, 3 .... 4, 11-1 

Word processor 1-6 

World coordinates 2-6, 4-3 
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READER'S RESPONSE 

We use readers' comments in revising and improving our documents. 

Document Title: Programming With DOMAIN 2D Graphics .Metafile Resource 
Order Number: 005097 
Revision: 00 
Date of Publication: July, 1985 

What is the best feature of this manual? 

Please list any errors, omissions, or problem areas in the manual. (Identify errors by page, 
section, figure, or table number wherever possible.) 

What type of user are you? 

___ Systems programmer; language _____________________ _ 
___ Applications programmer; language _______________ _ 
___ Manager/Professional 

Technical Professional 
___ Adminstrative/Support Personnel 
___ Student programmer 
___ User with little programming experience 

Other 

How often do you use your system? 

Nature of your work on the DOMAIN System: 

Your name 

Organization 

Street Address 

City 

Date 

State Zip/Country 

No postage necessary if mailed in the U.S. Fold on dotted lines (see reverse), tape, and mail. 
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