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Using This Manual 
Welcome to Understanding HP EGS! This manual is designed to give you an in-depth look 
at how your HP EGS system works. Throughout its chapters you will learn about: 

• Using the Graphics Editor 

• Customizing the system to meet your needs 

• Creating material and connection lists 

• Creating output to run photoplotters and N/C drill machines 

• Translating drawings to and from other systems using the IGES Translator 

The discussions in this manual assume you are familiar with the lessons presented in 
Learning HP EGS; if not, you probably will want to read them first and get comfortable with 
the "basics." 

To help you understand the system, let's look at the individual parts of the HP EGS system, 
and at how the menu selections available to you relate to the HP EGS manual set. 

Overview of the HP EGS System 
The HP EGS system contains several programs that allow you to produce drawings and 
manage files. These programs could be classified as follows: 

Manager 

Graphics 
Editor 

The Manager program is the one you enter every time you use HP EGS. It 
manages and controls all the programs you might run. The Manager 
displays menus from which you select menu items. When you request a 
program from a menu, the system automatically loads all of the necessary 
files and commands for that program. The Manager's menus are not fixed 
- you may change them to run user -defined programs directly from the 
Manager, if desired. 

The Graphics Editor program is the heart of the HP EGS system. It allows 
you to create and modify drawings, just as a text processor allows you to 
create and modify textual material. You can create new drawings, modify 
them, save them for later use, plot them, and so on. The Graphics Editor 
responds to a special set of commands that is fully defined in the HP EGS 
Syntax Reference. 
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Personalities You may alter the appearance of the Graphics Editor by creating screen 
and tablet menus, command macros, and parts libraries, and by "custo
mizing" the drawing environment. Personalities are collections of such 
customized files. HP EGS provides four personalities for your use - you 
may modify these or create others to tailor HP EGS for your specific 
application. 

Pre- and Post- These programs provide additional functionality to the system. They pro-
Processors duce information that can be used to create a drawing or derive additional 

data from a drawing. For example, the Rat's Nest program allows the 
designer of a printed circuit board to automatically produce an "airline 
routing" of the various connections on a drawing. This drawing is pro
duced from a connection listing and is an example of pre-processing since 
the data is used to create a new drawing. The Photoplot program, on the 
other hand, is a post-processor which takes as input a completed drawing 
and produces output that drives a photoplotter. You may write your own 
pre- and post-processors to extend the HP EGS system to handle your 
particular applications. 

Utilities and These programs are not involved in the creation of draWings, but they let 
Pascal you create and manipulate files, and initialize and backup discs. Specifical-
Programs ly they help you move data among various media, convert characters to 

other codes, and break-up and merge large files. 

Where To Go From Here 
The folloWing diagram shows all the menu selections you see when running HP EGS and 
where, in the HP EGS manual set, you can find information on each menu item. For most 
subjects, you may jump right to the chapter(s) shown here for detailed information - it is not 
necessary to read the chapters consecutively. 
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THE HP EDS SYSTEn 
MAIN MANAGER MENU SECONDARY MANAGER MENU 

,. 
RETURN to Main Menu 
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Editor 

flier 

Pascal Command Une 

~ 
Break-up A Large Flle 

Re-create A Large Flle 

Mag/Paper Tape Utility 
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~e-boot System 
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Electrical Engineering f'" 
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Printed Circuit Board Layout Editor 
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'---________ ----'11 Chatpter 1 _ The Graphics Editor . 

Introduction 
This chapter provides you with an understanding of the HP EGS Graphics Editor. The 
Graphics Editor is the program that allows you to create and modify drawings. In essence, it 
is the heart of HP EGS. 

In this chapter you will recognize many terms and commands discussed in Learning HP 
EGS. The personalities described there are all built upon this underlying Graphics Editor. 
This chapter attempts to give you a better understanding of how the Graphics Editor works. 
The chapter discusses in detail: 

• The viewports, menus, alpha and graphics screens, edit key functions, grid settings, and 
command entry. 

• Drawings and drawing files. 

• Components and how they can be used to make drawings. 

• Using layers, nesting levels, logical levels, and associated text in your drawings. 

• Isometric drawing. 
• Graphics Editor commands, which you can use to create and edit drawings, gain 

information about drawings, change the drawing environment, name and manage files, 
input and output drawing information, create new commands, and customize the 
menus. 
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Overview of the Graphics Editor 
This chapter focuses on the Graphics Editor part of the HP EGS system. It is the program 
you will interact with most often. Because the Graphics Editor is used to produce drawings, 
most of the interaction with the program is by graphical images on the computer screen. 
Thus, when you perform an operation, the result of that operation is reflected in the image 
you see. 

The Graphics Editor is command-driven. This means that you issue commands that tell it to 
perform actions. You can think of these commands as sentences in the language that HP 
EGS understands. This language is fully defined in the HP EGS Syntax Reference. In many 
ways we can draw parallels between English sentences and the commands that you give the 
system. For example, in the English language a command might look like this: 

verb - object - prepositional phrase - period, where 

verb 

object 

prepositional 
phrase 

period 

is the command you want obeyed. 

is the recipient of the action. 

contains words used to more completely describe the action. 

is the English way of terminating the sentence. 

The HP EGS commands are quite similar in that they look like this: 

command - component - options - semicolon, where 

command 

component 

options 

semicolon 

is the action that you want to perform. Commands are simple English 
verbs like ADD and MOVE that denote the desired operation. 

is the object you wish the command to operate on. For example, when 
you want to add something to a drawing, the component is the type of 
object you wish to add (circle, rectangle, etc). In some cases {like 
MOVE}, the object of the action is specified by simply pointing at it on 
the screen. 

are additional information about the operation to be performed. For 
example, there are several ways to add circles to a drawing. The option 
describes which method to use. These options appear as one or more 
characters preceded by a colon. 

is the equivalent of the English period. It is used to finish the command. 
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If you think of each HP EGS command as a sentence and try to understand the logic of the 
command, you can qUickly learn the commands and how they are used. 

There are many ways to give commands to the system. Each produces identical results. The 
various methods can be intermixed as needed although you will find that different methods 
are best suited to different situations. The methods of giving commands are: 

Keyboard 

Graphics Input 
Device 

Screen Menu 

Tablet Menu 

Files 

You may type all the information that is needed using the keyboard. 
While it is often convenient to type in all of the information, you may 
find it easier to select points with a stylus and a graphics input device. 

You may select screen and tablet menu items and the position of objects 
in a drawing with a tablet, mouse, arrow keys, or digitizer. 

You may enter information into the system by selecting items from a 
screen menu. This is done using the graphics input device to position 
the cursor over the desired menu box and select the item. The informa
tion associated with the selected item is entered into the system just as if 
you had typed it in. This makes it convenient to issue commands by 
selecting a sequence of menu items that describe the action you wish to 
perform. 

You may enter information into the system by selecting items from a 
tablet menu. This is done by positioning the graphics tablet stylus over 
the desired menu item and selecting the item. The information associ
ated with the selected item is entered into the system just as if you had 
typed it in. The tablet menu also has an area deSignated as the screen, 
from which you may select screen menu items and drawing point loca
tions. 

You can anticipate many sequences of commands that you will use on a 
daily basis. For example, you will likely define a standard drawing 
environment and use this environment (defined by a series of com
mands) over and over again. By placing these commands in a file, you 
can use them repeatedly without having to retype them. Issuing a single 
command to read an entire file of commands can save you considerable 
work. 
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Interacting with the HP EGS Graphics Editor 
This section describes the Graphics Editor features that help you create drawings. It discus
ses in detail how to use the system's viewports, screen menus, and alpha and graphics 
screens; and how to enter commands, set grids, and select drawing points. 

The Viewports 
A viewport provides a view into the drawing you are currently editing. The Graphics Editor 
can have one or two viewports. 

When you first enter the Graphics Editor, there is no screen menu. As a result, there is only 
one viewport. If a screen menu is loaded into the system (as is the case with any of the HP 
EGS personalities), the system attempts to create the second viewport in the space left over 
by the menu. 

When there are two viewports, they are numbered 1 and 2. The viewport occupying the 
major portion of the screen has the number 1 in its upper righthand corner. The smaller 
viewport has the number 2 in its upper righthand corner. Below are three examples of 
screens: one without a screen menu, one with a vertical menu and two viewports, and one 
with a horizontal menu and two viewports. 

Th",. INPUT file has flnlshed. D 

+ 

G:R .250 2 :X0.034 :GRID 



ThE" INPUT fi1.;:, has finlsf",.;:d. u 

+ 

(.;:5 2 :)<0.259 :GRID 460 325 

+ 

G:5 2 :X0.214 :GRID 

+ 

The Graphics Editor 5 

+ 

$GR $'./R $IN $P $R 
S.-.l i d 
Ppd 
ADD'" 
MODIF'I'* 
I'1OVE* 
COF'','* 
~rRAF'* 

Cir,t,ho 
BK UNDO* 
IIELETE* 
STRETCH* 
GATHER* 
STEP* 
St1ASH* 

EIH tl 1 2 :3 4 . + 
EOe 5 6 " ::: So 
INFO+ HELP* (lilT.:,:. 
RULE.:,:. HHm* -::HOI4* 

u 

560 320 

Each of the viewports can independently display any portion of the drawing you are 
currently editing. The WINDOW and SHOW commands control the portion of the drawing 
displayed in each viewport and the amount of detail you see. The :P option of both 
commands determines which port will display the action of the command; if no port is 
specified, port #1 is assumed. For example, if you change the nesting level, zoom factor, or 
any other WINDOW command option in one viewport, you will not change the other 
viewport. 
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Both viewports are initially active. This means that any drawing modification you make in 
one viewport will be reflected in the other. As you draw in one viewport, additions and 
changes also appear in the other. You may pick points in either viewport at will, which 
allows you to create geometries using both viewports. Furthermore, with the :P option of the 
WINDOW command you can de-activate the second viewport. This means that the second 
viewport will not be updated and you will not be allowed to pick points from within it. Both 
viewports will always respond to the WINDOW command, regardless of :P. 

A common use of the two viewport system is to use the small viewport (#2) as a global view 
of the entire drawing, and the main viewport as the work space where you can zoom and 
pan to display the portion you are working on. Remember that the viewports are totally 
independent and can have different zoom factors. 

The main viewport contains a line of information at the bottom. This information includes 
the grid setting, the current magnification factor and snapping mode, and the cursor coor
dinates (in user units). There are two pairs of coordinates in the bottom right corner of the 
graphics display. As you move the cursor in either viewport with the graphics input device, 
the top pair of coordinates changes to reflect the current cursor location in that viewport. 
The bottom pair of coordinates indicates the last point snapped to. 

D<aw;o, N""\.. 

/ 
Drawing Origin (0,0) 

Screen and Tablet Menus 

Prompt and Message Display Area 

Drawing Area 

+ 

u 

+ 

ENT €I 1 2 3 4 • + 
EGC 5 6 7 8 '9 -
INFO* HELP* OUT* 
RULE* WIND* SHOW* 

Information Display 

HP EGS can display one screen menu at a time on the CRT. A screen menu may contain 
such things as commands, command macros, options, and drawing part names. These 
items, when selected, are simply passed verbatim to the Graphics Editor for action. 
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Screen menus can be either vertical or horizontal. In addition, they may be placed in any 
corner of the screen. 

HP EGS can also recognize a tablet menu. This menu may be used in conjunction with a 
screen menu, if desired. It may contain any information that you would like passed to the 
Graphics Editor for action. Tablet menus are often desirable if you want a larger drawing 
area on your screen or of you want to be able to select from both textual and graphical 
representations of items. 

For more information on how menus may be changed, please refer to Chapter 
2: Customizing Your System and the MENU and TMENU commands in the HP EGS 
Syntax Reference. 

Alpha and Graphics Screens 
The internal CRT on HP Series 200 Model 216, 217, 226, and 236 computers and Series 
300 Model 310 and 320 computers can display two sets of images: alpha and graphic. If 
you have only an internal display, the system will switch from graphics to alpha whenever 
(J[J (the ALPHA softkey) is pressed. For the HP Model 220 computer, a separate graphics 
and alpha display is required to use HP EGS. 

When you type from the keyboard, your input is displayed on an inverse video line near the 
bottom of the graphics display. You may type up to 255 characters on this line. As soon as 
you press (Return) to accept the input, the inverse video line disappears and the entire 
graphics display is visible. 

Select the desired component type. 

G:5 2 :X0.344 :GRID 

I!IiIlIIil 
+ 

D 

94 -77 
80 15 

+ 

ENT 0 1 2 3 4 • + 
EOC 5 6 7 8 9 -
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If the results of the typed-in command affect the contents of the viewport, the results will be 
seen graphically. For example, if you add an arc by typing in 

ADD A4 :R20 :A 50 120 240 100,200 ; 

from the keyboard, the input is printed on the inverse video line, but the arc appears on the 
graphics screen. (The complete syntax for the ADD ARC command is explained in the HP 
EGS Syntax Reference.) 

Command Entry 
You may enter Graphics Editor commands in four ways: by typing them in on the 
keyboard, by selecting them with the graphics input device from the screen menu, by 
selecting from a tablet menu, or by inputting a stream of commands from a file. 

A graphics input device allows you to see the effect of any command as it is being entered. 
To use the graphics input device, position the cursor over the menu command that you 
want to enter, and press. 

A single command may be entered using both the graphics input device and the computer 
keyboard. When entering information from the computer keyboard, you may wish to switch 
at some point to the graphics input device. For example, you might type: 

ADD PART : R80 (Return) 

and then use the graphics input device to select a location in the drawing area. To do this, 
you would press (Return) when you finished typing and pick a location with the stylus. To 
switch from the graphics tablet to the computer keyboard (Le., to type a drawing name or 
the characters in a note), you would simply start typing when the system asks for the 
character information. 

You may enter parameters associated with a command by selecting the appropriate item 
from a menu slot (Le., entering the layer number or the angle of rotation from the numeric 
column) or by typing in information from the keyboard. 

You must enter a minimum of three characters of a command name or as many as are 
needed to make the command unique. For example, entering WIN is equivalent to entering 
the entire command name WINDOW. Additional characters of the command name may be 
entered, but they must be the correct characters in the correct order. For example, WIN, 
WIND, and WINDO are all correct entries for the WINDOW command. However, WINDW 
is not a correct entry for the WINDOW command because the last character W must have 
the character 0 before it. 

The system recognizes spaces, commas, and (Return) as delimiters. They should be used to 
separate adjacent parameters (e. g., : L , : F or : L : F , 100 t1 00 or 100 100). If these delimiters 
are omitted when required, an error will occur. 
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A command must be completed before the system executes it. Graphics Editor commands 
usually end with either a semicolon or a primary command (discussed in more detail later in 
this chapter). In some cases double picking the same point completes the command. When 
using the keyboard, always press ( Return) after each command. This tells the system that you 
are finished typing the command, and allows input to continue from the graphics tablet. Do 
not use (Select) or OD (the CO NT softkey) to end a command. 

Special Editing Keys 
Certain functions can be performed using dedicated keys on your keyboard. Note that not 
all of these keys are available on every keyboard. The features implemented with dedicated 
keys are: 

( Backspace) 

( Insert char) 

(Delete char) 

CLR·END 

( Clear line) 

RECALL 

moves the cursor to the left one character at a time while not erasing the 
characters. ~ CTI jumps the cursor to the first character of the 
line. 

moves the cursor one character at a time to the right. ~ CD 
jumps the cursor to the end of the line. 

is the equivalent of the CTI when the cursor is anyplace but at the 
end of the line. This key simply moves the cursor to the left. At the end 
of the line, it erases each character as it moves the cursor to the left. 

changes the cursor to a block character (inverse video) and allows the 
insertion of characters. If pressed a second time, it returns to the normal 
mode. The effects of this key are cancelled if the cursor is moved to the 
end of the line. The key has no effect if the cursor is already at the end 
of a line. 

deletes the character underlined by the cursor. 

clears the line from the cursor to the end of the line, while leaving the 
cursor in its current position. This key also cancels the insert mode if it is 
set. On the HP 46020A keyboard, the 00 key performs this func
tion. 

clears the entire line leaving the cursor at the beginning of the line. It 
cancels the insert mode if set. 

clears the line and recalls the previous entry. On the HP 46020A 
keyboard, the [][J key performs the recall function. Additional 
presses recall the next most recent entry until the end of the buffer is 
reached. To move through the recall buffer forward rather than back
wards, use ~[][J (unless you have an HP 9920 with a small 
keyboard, in which case use ( CTRL) [][J }. A beep sounds whenever 
you reach either end of the buffer during the recall process. 
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ALPHA 

stops the output of the PLOT, ARCHIVE, LIST, CATALOG, and 
GENERA TE commands. ~ used during the WINDOW and 
SHOW commands will terminate the drawing of the entire display. 

turns on the alpha display. On the HP 46020A keyboard, the CJ[J 
key performs this function. 

If you are using the type-ahead buffer, which allows you to enter commands while the 
system is processing the current command, several other keys are of interest: 

( Backspace) prints a b 5 on the screen and negates the character to its left in the 
buffer. 

( CTRL) ( Backspace) removes the previous character from the buffer and the screen display. 

( Clear line) inserts a block character that clears the type-ahead buffer line. 

( CTRL ) ( Clear line) removes the line of commands from the type-ahead buffer and the 
screen. 

The KNOB (on HP 98203A keyboards) and arrow keys can also be used to move the alpha 
and graphics cursors. After moving the graphics cursor with the knob, you must press 
( Return) to return cursor control to the graphics tablet. 

Types of Commands 
The Graphics Editor recognizes two types of commands: primary and secondary. In gener
al, primary commands alter the drawing data itself. These commands are used to create and 
modify drawings. A primary command may be terminated only by another primary com
mand. The folloWing commands are primary commands: 

ADD GENERATE REMOt,lE 
ARCH HIE GROUP RETRIEVE 
COPY LIST SAVE 
DELETE LOAD SMASH 
EDIT MODIFY STEP 
EXIT MOVE STRETCH 
GATHER NOP UNDD 

QUIT WRAP 



The Graphics Editor 11 

Secondary commands do not alter the drawing data. These commands change the drawing 
environment and obtain information about the system. Entering a secondary command 
does not affect the primary command in use. A secondary command is terminated either 
with a semicolon or if interrupted by any other command. The following commands are 
secondary commands: 

AREA DISPLAY MENU 
BACKUP DISTANCE PACK 
CALIBRATE DUMP PAGE 
CATALOG ECHO PAUSE 
CHANGE EQUATE PLOT 
CURSOR EI,IALUATE POINT 
DATUM FILECOPY PREF !}( 
DECIMALS FSIZE RESOLUTION 
DEFINE GRID REIn S I ON 
DIM_DEC HELP SEARCH 
DIM_DIR IDENTIFY SHOW 
D I M_ElmND INAME TMENU 
DIM_FSIZE INPUT TNAME 
D I M_RAD 1){ LEVEL TSLANT 
DIM_SCALE LOCATOR UNITS 
DIM_TFSIZE LOCK I,IOLUMES 
DIM_TSLANT MEMORY WINDOW 
DIM_UN ITS 

Whenever a primary command is entered, it becomes the current command. The system 
remembers the command and any parameters and data entered with it. The exception to 
this rule is UNDO, which removes the current command from memory. To enter a primary 
or secondary command again using slightly different parameters, you need only enter those 
parameters and data that change. For example, suppose that you wish to add two text 
components to your drawing. To add the first component you would enter: 

ADD TI :F 100 :R 90 "This is Text" 50,50 ; 

This adds the text to the drawing with a font size of 100 user units and a rotation of 90 
degrees at the location 50,50. To add the second text component with the same angle of 
rotation but a font size of 200 and a different location, it is only necessary to enter the 
following: 

:F 200 "This is Irlore Text" 20,20 ; 
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To add a text component identical to the last text component at a new location 100,100, it is 
only necessary to enter the following: 

100.100 ; 

The command, descriptor, layer number, font size, angle of rotation, and characters forming 
the text component are all remembered as the current command parameters. If you wish to 
enter a new descriptor or layer number for the current command, both the descriptor and 
optional layer number must be entered. 

Entering a command name itself (Le., ADD T) resets parameter values such as font size and 
angle of rotation to their default conditions. That command, complete with new parameter 
values, then becomes the current command. 

The HP EGS Grid System 
There are three different grids: the system grid, the user grid, and the display grid. 

• The system grid is all possible points. 

• The user grid is a subset of the system grid which you can define as active for snapping 
and display. 

• The display grid is a potential subset of the user-defined grid. 

You can designate a subset of the user grid for display purposes, although all user grid points 
remain active for snapping whether they are displayed or not. 

The System Grid 
When you create a drawing on a sheet of paper with pen or pencil, you have a finite drawing 
area bounded by the edges of the paper. This gives you an infinite number of locations 
where you may place your pen. 

With HP EGS you also have a defined drawing area which is called the total drawing space. 
However, you are limited to a finite number of locations that you may specify within this 
drawing area. These locations are evenly distributed about the point 0,0, and each location 
is identified by a whole number in the system. 

The array of these locations is called the system grid. There are 1 billion (109 ) system grid 
points in both the + and - directions of the x and y axes. The UNITS command allows you 
to assign a physical distance to the system grid, thus setting the user units of the drawing. 
With the UNITS command you specify the number of system grid points that are equal to 
one physical unit such as an inch or a centimetre. Since the system units range is ± 109 in 
both the x and y axes, you set the maximum drawing size and the resolution at which 
locations can be accessed. 
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By using the UNITS default command you may assign the following units to the system grid: 

Illi c rOlTlet re 
Illi 11 illiet re 
centilTletre 
III e t r e 
Kiloilletre 

Illicro-inch 
111 i 1 
inch 
foot 
yard 
~Ii 1 e 

This allows you to work in units that make sense to your application. 

For example, you can specify that the units used in your drawing are inches and that you 
want 10 system grid points equal to one inch in your drawing. Since you can enter xy 
locations only on grid points, this means that the smallest distance you can specify in your 
drawing is 0.1 inch. This is illustrated in the following drawing. 

T····················T.·· 
11h 

I~····· ~ .. 

····················T··· ....... __ . 

1--1 inch---! 

In the example above, the units of the system grid are set so that there is 0.1 inch between 
adjacent system grid points. When entering locations (i.e., an endpoint of a line that you are 
adding to the drawing), the location entered is by default snapped or shifted to the nearest 
user grid point. 
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The User Grid 
With the GRID command, you can define a subset of the system grid, called the user grid, so 
that only a subset of the system grid points are active. 

For example, you could define a subset of the 0.1 inch system grid such that a user grid 
point exists every 0.5 inch. Therefore although a system grid point is defined every 0.1 inch, 
displaying only user grid points which are every 0.5 inch makes it much easier to add 
components to the drawing where the 0.1 inch resolution is not needed. 

Snapping only applies to a user grid point. System grid points that are not active in the user 
grid cannot be snapped to. 

The Display Grid 
The GRID command also allows you to limit the number of user grid points that are 
displayed in the drawing area and keep the drawing area uncluttered. This creates what is 
called the display grid. The system grid, the units assigned to the system grid, the user grid, 
and the display grid are all shown in the following drawing. 

•••••·•··•·••·•• •••• T··· 
....... ·0·· . 0·· ··0· 

. ·0' .. e .... ·0· 

L;::' 
f::{ . 

······.··.·I···· 
System Grid Point 

o User Grid Point 

e Display Grid Point 
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Entering an xy location with the GRID command causes the grid to be shifted so that a grid 
point lies on the location specified. The grid is aligned with the location 0,0 if no alignment 
point is entered with the command. If you have a color system, you can specify the color of 
the grid. 

The two values adjacent to the characters G: in the information display portion of the CRT 
provide information about the current user grid and display grid settings. For example, 
suppose G: • 5 ,2 is displayed as the current user grid and display grid settings. The first value 
specifies the number of user units between user-defined grid points. A user grid point exists 
every 0.5 inches. The second value specifies the number of user grid points to be displayed. 
Every second user grid point is displayed. Each grid point displayed is 1 inch apart, since two 
user grid points times 0.5 inch per user grid point equals 1 inch. 

Even though some user grid points are not displayed, they are still active for snapping. 

Selecting Drawing Points with Snapping Modes 
When you create a drawing with HP EGS, you are always placing points on system grid 
points. At times you may want to be extremely precise regarding where a point is placed 
(Le., exactly on a user grid point, at an intersection of two lines, etc.). To help you locate 
points, HP EGS lets you snap to different points using five "snapping modes." These 
snapping modes are global commands that you may execute at any time, even in the middle 
of a primary or secondary command. 

The five snapping modes are: 

: GRID 

: PRIMITIVE 

snapping to the nearest user grid point. This is the default mode. 

snapping to the nearest point on the component (primitive) closest to the 
cursor. 

:VERTEX snapping to the vertex nearest to the cursor. For a line, polygon, or rectang
le, the vertices are endpoints or corners. For a circle, the vertex is the 
center. For an are, the vertices are its endpoints and the center. For mar
kers, the vertex is the marker itself. The only vertex for notes, text, and 
instances is at the origin. 

:INTERSECT snapping to an intersection on the component closest to the cursor or to the 
nearest vertex. 

:RAWPOINT snapping to the nearest system point (or rawpoint) which gives the finest 
resolution possible, regardless of the current grid setting. 

Once you have entered a snapping mode, it remains in effect until you change it. The 
current snapping mode is displayed at the bottom of the large viewport in the information 
display area (Le., :GRID). 
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Since the system snaps to the nearest point which it determines using mathematical calcula
tions, the placement of your stylus only needs to approximate the desired point. The area 
surrounding the cursor in which the system can sense the presence of a point is determined 
by the size of the cursor. You can set the cursor size with the CURSOR command. When 
primitive, intersect, or vertex snapping modes are turned on, and when no appropriate point 
is within the boundary rectangle defined by the cursor, the system defaults to grid snapping. 

Dynamic Component Tracking 
Some commands have dynamic tracking of points for some components, if the points are 
entered from the graphics input device. In dynamic tracking, the system "rubber-bands" the 
component from a point already entered into the system to the point currently defined by 
the cursor. This allows you to adjust the location of the dynamically tracked point until it is 
located where you want it. 

Evaluation of Mathematical Expressions 
You may want to include mathematical expressions in commands to have the system 
calculate the location of points and other values for you. This is allowable, providing that 
you use an expression which is legal in the EVALUATE command. Such expressions must 
be enclosed in parentheses. 

The system evaluates the expression and substitutes the resulting value in the command. 
For example, a formula could be used to generate the x and y locations in an ADD or COPY 
command. 

For more details, please refer to the EVALUATE commmand in the HP EGS Syntax 
Reference. 
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HP EGS Drawings 
This section discusses the basic geometric shapes that make up drawings and how drawings 
are stored. In addition, it discusses several topics you should consider in making drawings, 
such as assigning layers, nesting levels, logical levels, and associated text to components and 
using isometric grids. 

Drawings and Drawing Files 
Drawings can exist temporarily in computer memory and permanently in a drawing file on 
your mass storage device. When a drawing is edited, the changes are made to the copy of 
the drawing in computer memory. By saving the edited drawing you update the copy of that 
drawing stored on your disc. 

When a new drawing is created or an existing drawing edited or referenced, a copy of that 
drawing is placed in computer memory. The copy of the drawing remains in computer 
memory until you quit the Graphics Editor. Only one copy of the drawing resides in 
computer memory. 

A library part is another name used to describe a drawing stored in a drawing file. Library 
parts are typically drawings which can be used over and over again, such as schematic 
symbols, nuts and bolts, or electrical parts. Special care should be given to the point of origin 
in a library part, as this allows for accurate placement of a library part in a drawing. 

A library part may be defined in two different ways. First, it may be defined as a series of 
graphics components which you have combined to produce a drawing. These drawing 
instructions are stored in a drawing file ending with the suffix _ ,l. Second, a library part may 
be defined as a "macro instance" which is simply a set of instructions telling how to create a 
type of drawing (Le., a bolt). A macro instance differs from an ordinary instance of a drawing 
in that you must supply some values for its parameters (Le., length and diameter) before the 
system can produce a specific drawing. Macro instances are text files ending with the suffix 
_ i which contain the commands needed to make an instance of your drawing. When a 
macro instance is added to a drawing, the system prompts for each of the parameters. 

Modifying a copy of a library part in computer memory does not automatically change the 
library part stored in a drawing file. However, if the modified part is stored back in its original 
drawing file, the definition of the library part is modified. Once a library part's drawing file is 
modified, all drawings containing that library part will display the modified library part. 

With the exception of _d drawing files, all other files created by the Graphics Editor can be 
accessed and edited by the Pascal Editor. Because drawing files are stored as binary files for 
better performance, they cannot be edited by the Pascal Editor. 
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Drawing Components 
HP EGS uses 12 basic components to create drawings. These components include 11 
geometric figures (arc, circle, dimension, hatch, marker, line, note, oval, polygon, rectangle, 
and text) and instances, which are wrapped drawings made up of these geometric figures. 
All drawings are made up of these components or building blocks. 

A descriptor is a character describing any of the components. The descriptors recognized by 
HP EGS are: 

-A arc -M marker 
-c circle -N note 
-D dimension -0 oval (ellipse) 
-H hatch -P polygon 

- I instance -R rectangle 
-L line -T text 

For a complete description of all the available methods of adding components, please refer 
to the HP EGS Syntax Reference. 

Layers 
The total drawing area can be thought of as a stack of 256 clear plastic sheets, called layers, 
upon which the drawing is created. Creating a drawing involves adding components to one 
of the layers numbered 1 through 255. Layer a is reserved for displaying instance bound
aries. The layers can be displayed one at a time or in any combination with the SHOW 
command. Thus, you can call up an entire drawing but display only those portions that you 
want to see. 

layer 0 

layer 1 
layer 2 

layer 3 
layer 4 
la er 5 
layer 6 
layer 7 

• • • 
layer 253 

layer 254 

layer 255 

For example, an architect could create a floor plan that includes lighting fixtures, plumbing 
layout, and furniture placement. By entering the furniture placement on layer 1, the plumb
ing layout on layer 2, and the lighting fixtures on layer 3, the architect can view only the 
lighting, only the plumbing, only the furniture, or any of these in combination. From only 
one drawing on the system, any number of useful drawings can be displayed and plotted. 
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Before a layer is used, the following items may be defined in a process file for a personality: 

• The layer display type: detail layer, symbolic layer, or interconnect layer. 

• The line style: any of eight line types used for components drawn on this layer. 

• The color with which components in the layer are displayed (required for color systems 
only). 

• The plotter pen number for components in the layer. 

• An eight-character layer label. 

• The set of layers which are bound to the layer which is being defined. 

• A layer number. While up to 255 layers can be defined at one time, you only need to 
define the layers you intend to use. 

This is all done with the EQUATE command. 

Different layers may be assigned different layer types: detail type, interconnect type, and 
symbolic type. When a display mode is set, only the subset of layers defined as that layer 
type are displayed. The layer types correspond to the HP EGS display modes of the 
CRT: detail mode, symbolic mode, and interconnect mode. The :S and :0 options of the 
WINDOW command determine the display mode shown in the viewports. 

• When the detail display mode is set, components on detail layers are displayed, along 
with components on interconnect layers. 

• When the interconnect mode is set, only components on interconnect layers are dis
played. 

• When the symbolic display mode is set, components on symbolic layers are displayed, 
along with components on interconnect layers. In the symbolic mode, components with 
width are drawn as if they did not have width. 

For example, the pads associated with nand gates could be on the detail layer, the traces 
connecting them could be on the interconnect layer, and the symbol for the nand gate on 
the symbolic layer. In the case of a plumbing layout, the detail layer might contain the actual 
parts making up a certain fixture, the interconnect layer might contain the pipes, and the 
symbolic layer might contain components representing the fixtures. 

The layer display modes allow you to have two views of the same drawing in the viewports 
(Le., one of layers defined as symbolic layers, and one of layers defined as detail layers). 
Components entered on interconnect layers are always displayed in both viewports. Using 
the WINDOW command, you can specify which mode to display. 

Layer 0 must always be defined, and is used to display instance boundaries. Layers 1 
through 100 and layer 255 are to be used in current and future versions of HP EGS. 
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Associated Text 
Associated text is used to tie textual information to components and drawings. This concept 
is important for post-processors such as the HP EGS connection list utilities that extract 
textual information from graphical components. Note that although the term used here 
specifically refers to the text component, you may also use the note component in the same 
ways. 

When a drawing is added as an instance to another drawing, the text that was originally 
associated with the instance drawing (:AD text) is copied and associated with an instance 
component (which makes a new piece of :AC text). This allows you to use the MODIFY 
command to change the text of that one instance, rather than changing the text of the 
permanently stored drawing. For example, you could add a 16-pin dip to a printed circuit 
board drawing and simply change the reference designator of that part from U1 to U1A. 
This change would apply only to one dip in the PC board drawing you are working on. 

In contrast, when a drawing is added to another drawing, the text that was originally 
associated with components of a drawing (:AC text) remains associated to the individual 
components inside the instance of the drawing. No text is associated to the instance itself. 
Thus, the only way to change the text of the permanently stored drawing is to use the EDIT 
command to edit the instance, and then save the edited drawing. For example, you could 
change the stock number of a library part and have this change reflected in all the drawings 
that reference this part. 

The following illustration shows how :AC and :AD text are transformed when a drawing 
containing them is added to another drawing: 

:RC tExt 

o 
:RD tExt 

Or 1 9 1 n a 1 

draWing 

Inst anCE of 

onglnal 

drawlng 
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You may use the ADD T or ADD N commands to associate text and notes with components 
or drawings. The options for associating text include specifying: 

• Whether or not the text is displayed. 

• The tag value which classifies the associated text with other items with the same tag 
value. This allows you to ascribe meaning to associated text. The tag value may be any 
integer between -32768 and +32767. 

• Association of text to a particular component by pointing to that component. 

• Association of text to a drawing currently being edited. This method is primarily used for 
library part drawings which will be added to other drawings. Thus, associated text is 
automatically added to instances of the library part when the part is added to a drawing. 

For example, assume that two text components have been associated to the drawing 
nan d 2. If nan d 2 is added as an instance to a drawing called 5 C h 1, the two text compo
nents associated to the drawing nan d 2 will automatically be added to the drawing 5 C h 1 

and will be associated to the instance component nan d 2. 

• The logical location to which the text pOints. 

• The set of layers on which the logical location resides. 

Whenever a component with associated text is selected and highlighted, the text is also 
highlighted (unless the text is undisplayed). If the text indicates a logical xy location, a line is 
drawn from the text origin to the logical location. The notes and text remain as components, 
meaning you can still move, rotate, scale, mirror, and change the text or note. If a compo
nent with associated text is moved, scaled, rotated, or mirrored, the orientation of the text is 
also changed. 

Isometric Drawing 
The HP EGS system allows you to make isometric drawings both qUickly and conveniently. 
Although such drawings convey three-dimensional information, the system is strictly a 
two-dimensional drawing tool. The system neither uses depth information, nor provides the 
tools for making perspective drawings. Rather, the system provides tools that allow you to 
think in terms of one orthographic plane at a time, yet have the results automatically 
converted to and displayed as isometrics. 

In HP EGS, an isometric plane is any plane in which the logical axes are not aligned with the 
orthogonal (right angle) screen axes. In isometric drawing, logical axes typically appear to be 
skewed (intersecting at angles other than 90°) on the display screen, but they behave like 
they are orthogonal. 
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You can set the isometric mode with the GRID command or by using the screen menu 
macros for isometric drawing. Two isometric options of the GRID command are available: 

:I1 This option allows you to specify the angles from the positive screen x-axis to the 
two logical axes. For a normal 30-30 isometric drawing these angles are: 

- 30 and + 90 for the front face. 
+ 30 and + 90 for the right face. 
- 30 and + 30 for the top face. 

:12 This option allows you to define the two axes by digitizing two points along each 
axis. The positive direction along the axis is the direction from the first point 
digitized towards the second point. This option is often used when the angles at 
which the axes intersect are not known. 

To reset the grid to a normal setting, use the :I1 option with angles of 0 and 90 degrees. In 
any grid setting, the cursor changes to show the orientation of the axes. You may find it 
convenient to use a large cursor when drawing in the isometric mode. For more information 
on using the GRID and CURSOR commands, please refer to the HP EGS Syntax Refer
ence. 
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Isometric Conversions 
The system makes the use of an isometric grid transparent to you by automatically convert
ing the logical data you enter into the physical data drawn on the screen. This automatic 
conversion makes the construction of isometric drawings simple and quick. Note that the 
system saves absolute data (coordinate values based on the orthogonal screen axes). The 
isometric drawing tools provided by HP EGS are only a means of easily generating this 
absolute data. 

The following summarizes the conversions that take place: 

Points 

Rectangles 

Circles/Arcs 

Lines 

Polygons 

The definition of a point is two coordinates: x and y. The x coordinate is the 
distance of that point from the y axis measured parallel to the x axis. In an 
isometric grid, the logical axes are not parallel, but the same definition of 
coordinates applies. All values are assumed to be logical coordinates and 
are then automatically converted to absolute positions. The implication of 
this conversion is that the same physical point on the screen can have 
multiple coordinate values, depending on the coordinate system in which 
those values are measured. 

Rectangles are four-sided polygons specified by diagonally opposite cor
ners whose sides parallel the logical axes. If you enter a rectangle with an 
isometric grid turned on, you will get the logically correct result. However, 
since the physical realization of what you draw represents a polygon rather 
that a rectangle, a polygon is saved in the drawing. 

When a logical circle or arc is drawn in an isometric mode, the result is an 
oval. Thus you can produce the correct result by using the ADD ARC and 
ADD CIRCLE commands to produce an oval with the appropriate orienta
tion. Note that the oval you add is logically a circle in this isometric plane. 
This is important since in tangency calculations (as in ADD ARC, ADD 
CIRCLE, and ADD LINE), only lines and circles may be used. If an oval is 
logically a circle in the currently defined isometric plane, it may be manipu
lated just as if it were a circle. However, if you change planes there is no 
logical connection of the oval to a circle. 

When adding lines by specifying angles, the angle is measured relative to 
the logical x axis. Other methods of adding lines work like they would with 
a normal grid setting. Note that when adding a line tangent to an arc or 
circle, you may select an oval only if it is logically an arc or circle in the 
current isometric plane. 

As polygons are specified by points, the addition of polygons is not affected 
by an isometric plane. 
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Notesrrext 

Markers 

Ovals 

Dimensions 

Instances 

Hatching 

When notes and text are added in an isometric plane, their rotation is with 
respect to the logical x axis. Thus, if you add a note with no rotation, the 
note saved in your drawing will be rotated to align it with the logical x axis. 
Similarly, if you add text with no slant to an isometric drawing, a slant will 
be given to the characters to make them parallel with the logical y axis. If 
you add text with slant to an isometric drawing, that additional slant will be 
reflected in the drawing. 

As a marker is specified by a point, the addition of markers is not affected 
by an isometric plane. 

The orientation of an oval is measured relative to the logical x axis. 

Horizontal and vertical dimensions are drawn parallel to the logical axes. 
The textual information of a dimension (Le., the value or tolerance) is 
transformed the same as notes and text. Note that the value calculated for a 
dimension is only accurate if the points defining the dimension all lie in the 
same logical plane. This means that if you consider the three-dimensional 
coordinates of the points defining the dimension, then one of the three 
coordinate values must be exactly the same for both points and that coor
dinate must match the current isometric grid setting. 

Instances are not affected by an isometric grid. They are always brought in 
as an orthogonal view of the drawing. 

The angles are specified with respect to the logical axis. 

Converting Orthographic Views to Isometric Views 
As a result of the isometric conversions described in the previous section, you can easily 
convert an orthographic view of an object (typically top, right, or front view) into an 
isometric view using an archive file of a drawing. Note that this conversion is only one
directional, meaning you can convert an orthographic view into an isometric view, but you 
cannot convert an isometric view into an orthographic view. 

An archive file is a text file containing the commands necessary to recreate a drawing. The 
bulk of an archive file is a series of ADD commands which add the various components that 
define the drawing. If these commands are input with an appropriate isometric grid turned 
on, the system automatically converts the drawing to an equivalent isometric view. Thus, by 
inputting modified archive files of three orthographic views of an object, the system can 
automatically perform most of the work necessary to produce an isometric view of that 
object for you. 
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The following procedure describes one way to perform this operation. It assumes you have 
prepared an archive file for a drawing that contains instances of each of the three orthog
raphic views. An alternative procedure is to create three archive files, one for each of the 
three orthographic views. 

1. Produce orthographic views of the objects you want to include in your isometric 
drawing. Do this using normal HP EGS commands but without using an isometric grid. 
Be sure each view is wrapped. For most drawings you probably will want to leave off 
any dimension values and add them later to the finished drawing. The following 
example shows three orthographic views of objects. 

I 

f---

I 

o 

2. Archive the drawing of the three views that you produced in step 1. The name of the 
archive file saved by the system will contain the suffix _ a. 

3. Use the Pascal Editor to edit the archive file that you produced in step 2. Be sure to 
type in the suffix _a. (including the period), when you are asked for the name of the file 
you want to edit. (Note that steps 3 through 7 require you to use the Pascal Editor, so 
do not leave the Editor until instructed to do so.) 

Find the command $F I LES. Following this is a list of the files that make up this drawing. 
The first name in the list is the name of the main drawing, followed by the names of the 
various instances included in the drawing. (If you would like more information about 
the structure of archive files, please refer to the HP EGS Syntax Reference.) 
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4. The purpose of an archive file is to allow you to completely recreate a drawing from 
scratch. Thus the process of retrieving an archive file removes all the files listed in the 
$F I LES statement, and recreates them with the information stored in the archive file 
itself. You will probably want to change the names of these drawings to unique names 
as you are going to produce an isometric view, and probably do not want to destroy 
the original orthographic views. In many cases you may not care to save separate 
isometric drawings of each instance, so you can convert them to unnamed instances. 

Use the global find and replace function of the Pascal Editor to replace the names of 
the instances. Unnamed instances have temporary names such as NONAMxxx where xxx 
consists of three alphanumeric characters. If your archive file already contains un
named instances (you can find out if it does using the Find Literal function to find the 
string NONAM), you should choose other names for the ones you are replacing. If you 
change any named instances into unnamed instances, delete the old file name from 
the line(s) of the $F I LES command. Lastly, you will probably want to change the name 
of the main drawing to reflect that it is an isometric version of the original orthographic 
views. 

5. Once you have changed the names, find the beginning edit of each instance in the 
drawing. Each instance edit will begin with the sequence EDIT xxxxx, where xxxxx (up 
to 8 characters) is the name of the instance. Before the first ADD command, insert a 
GRID command to set the appropriate isometric grid. This will ensure that the logical 
values for the coordinates (which were absolute values in the original orthographic 
view) are automatically converted to new absolute values according to the specified 
grid. For example, if the file you are modifying is the orthographic view of the right side 
of the object, insert the command GR I D : I 1 30 t 80; in each instance edit. For an 
archive file containing all three views, place three distinct GRID commands in each of 
the edit blocks. 

6. If you have changed the instance into an unnamed instance, change the SAVE com
mand at the end of each sequence to an EXIT command. 

7. Save this file as a text file. You may want to select a different file name since this is no 
longer an archive file of the original drawing. Use the Write option of the Pascal Editor 
to create a text file with a different name. Then exit the Editor. 
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8. While running the Graphics Editor, input the text file created in step 7. The system will 
automatically convert your orthographic views to the selected isometric views, as 
shown here: 

o 

Note that you may input only one archive file at a time. If you have stored the parts of 
your drawing in separate archive files, rather than together in the same file, you will 
have to input each drawing separately and save it under a new drawing name. Then, 
starting from a clear screen, you can add each newly stored draWing to the screen 
(using the ADD <instance> command) until all the views appear. 

9. Next move and copy the instances of the three faces of the object. This will create a 
wire-frame model of the object, as shown here: 
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10. Using the SMASH, DELETE, and DELETE:I commands, remove the hidden lines that 
you do not want in your final drawing. Add new lines as necessary to fill in the drawing. 
In general, lines not lying in one of the principal planes will need to be added to the 
drawing to complete it. 

o 

Instances and Nesting Levels 
The instance component is a component made up of other components. Although it con
tains multiple components, it is treated as a unit. This means that when you move an 
instance, all the components that make up the instance are moved, and when you delete an 
instance all the components that make up the instance are deleted. The individual compo
nents that make up the instance are not accessible to you, unless you destroy the instance 
with the SMASH command or look inside the instance with the WINDOW :N command. 

Instances can be either named or unnamed. A named instance is stored in its own file and 
can be used in any drawing by simply adding a reference to it. An unnamed instance, on the 
other hand, may exist only in the drawing in which it was defined. 

Instances offer two major advantages: 

• They increase productivity by allowing you to use the same drawing over and over 
again. This is most commonly done by creating a library of symbols that can be used in 
many different drawings. A good example of this is the electrical schematic symbols 
supplied with the HP EGS Electrical Schematic Drawing personality. 



The Graphics Editor 29 

• They reduce memory requirements. When an instance is added to a drawing, only a 
small amount of information is needed to draw that particular copy of the instance. This 
information includes: 

1. A reference to the instance. You may think of this as the name of the instance. 

2. The location of the instance in the drawing. 

3. The scale of the instance. 

4. The rotation of the instance. 

5. The mirror of the instance. 

This information is all that is needed to draw the instance, regardless of the complexity 
of that instance. Thus when the first instance is added to a drawing, both the instance 
information and the drawing itself are loaded into memory. However, for each addi
tional copy, only new instance information is stored. 

HP EGS allows you to define instances in two ways. The first method involves defining an 
instance by graphically creating the picture of that instance. Once the drawing is created and 
stored, you may use that drawing in any other drawing. To do so, you would simply use the 
ADD command and specify the name of the drawing (instance) you wish to add. 

The second method of defining an instance is algorithmic. These instances, called "macro 
instances," are defined by procedures for making a drawing based on its parameters. 
Several examples appear in the HP EGS Mechanical Drafting personality. One of them is a 
"generic" formula for producing a bolt. When you add an instance of the bolt, you must 
supply not only the information for a normal instance, but also the parameters that uniquely 
define this particular bolt. In this case, the parameters represent length and diameter. 

Whenever a drawing containing instances is stored, only the instance information itself is 
stored. The definition of the "master" drawing (either graphic or algorithmic) is stored 
separately. Thus if you change the underlying definition of the instance by changing the file 
that defines it, every drawing that references that instance will automatically reflect those 
changes. This feature allows you to produce drawings in a top-down fashion. For example, 
an architect creating a floor plan might not yet have decided which size and model of desk to 
use as office furniture. By adding instances of a drawing named DESK, he can create a floor 
plan without worrying about the details. When he finally selects a desk, he needs only to 
create the drawing DESK; each drawing will automatically include it when it is redrawn. 
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HP EGS allows you to nest drawings within drawings and to preserve this drawing hierar
chy. Instances can be nested to any level. This means an instance can contain instances, 
which contain additional instances, and so on. Thus you can create complex parts from a 
hierarchy of simpler parts. When HP EGS displays these parts, you may choose the level of 
detail you wish to see by using the WINDOW command and specifying the desired nesting 
level. 

When you set the nesting level to 1, you see only simple components in your drawing. Each 
instance is represented by a dotted box outlining that instance. If you increase the nesting 
level to 2, you can see inside the first level of instances. This concept is illustrated in the 
following drawing from Learning HP EGS. At nesting levell, you see one dotted box. At 
nesting level 2, you see two boxes. Only at nesting level 3 can you see the detail of both 
houses. This level represents the deepest nesting level of this drawing. 
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When you load a drawing that contains instances, the program automatically checks to see if 
the files defining those instances are already in memory. If not, the definitions are loaded. 
When you set the window nesting level to higher and higher values, you see successively 
more and more detail. At times, it is advantageous to suppress the detail in some of the 
picture while preserving it in other parts. A good example of this is a circuit diagram 
consisting of major blocks and interconnect information. If you are only interested in viewing 
the detail of some of the blocks, you can use the following technique: 

1. Use the LOAD <drawing> command to load the blocks in which you do not wish to 
see the detail. You may load them to any nesting level. By using levell, only the 
outline of the blocks will ever be visible. 

2. Edit the circuit diagram that contains these blocks and the interconnect information. 
Those blocks not loaded in step 1 will be automatically loaded to their full depth and 
may be viewed by simply changing the nesting level. However, the blocks loaded in 
step 1 will only be visible to the level that you specified in step 1, regardless of the 
nesting level now chosen. This both increases the speed of redrawing and reduces 
memory requirements. Should you need to view one of the pre-loaded blocks in 
greater detail, you should use the LOAD <drawing> command again and specify a 
higher nesting level. 

Logical Levels 
Another way to specify hierarchy within a drawing is with logical levels. This hierarchy is 
independent of the nesting level hierarchy just discussed. Unlike nesting levels, a logical 
level is explicitly assigned by you to an instance. This assignment is a number describing a 
conceptual hierarchy within a drawing. This feature is often useful when using the GENER
ATE and ARCHIVE commands to eliminate any unnecessary instances, and in the LIST 
MA TERrAL command to smash unwanted instances or create hierarchical connection lists. 

The logical hierarchy is an assignment of a logical level number to each instance. Higher 
numbers mean a higher position in the hierarchy, and lower numbers indicate more basic 
parts. Instances with a lower logical level number can be used to create other instances with 
the same or higher-level number, but cannot be used to create lower-level instances. Note 
that this order is the opposite of that used for nesting levels. 

A default level number of 1 is assigned to all instances at the time of creation. This number is 
specified by the LEVEL command in a personality's process file. If an instance created by 
the use of the WRAP or GROUP command requires a different logical level number than 
the default of 1, the instance must be stored and then edited as an individual drawing; then 
the LEVEL command can be used to change the logical level number. All library parts 
supplied with the HP EGS system are assigned logical level O. 
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The system checks instances specified as part of a drawing for a logical level equal to or less 
than that of the current drawing. The system then displays an error message if this condition 
is not met. An example of an error would be to use an instance that has a logical level 
number greater than 1 to create a new drawing (since a new drawing would have the default 
logical level of 1). 

HP EGS Commands 
One convenient way to think about the HP EGS Graphics Editor commands is to group 
them according to the tasks they perform. The following summary of commands shows 
which commands perform various kinds of tasks. For more information on each command, 
please refer to the HP EGS Syntax Reference. 

Information Drawing Commands to 
and Drawing Creation and Input and File and Volume Define Other 

Default Environment Editing Output Manipulation Commands 
Commands Commands Commands Commands Commands and Menus 

DECIMALS AREA ADD ARCHIVE CATALOG DEFINE 
DIM-DEC CURSOR BACKUP CALIBRATE CHANGE MENU 
DIM-DIR DATUM COpy DUMP FlLECOPY 
DIM-EXTEND DISPLAY DELETE ECHO PACK 
DIM-FSIZE DISTANCE GATHER EDIT PREFIX 
DIM-RADIX EQUATE GROUP EXIT REMOVE 
DIM-SCALE EVALUATE MODIFY GENERATE SEARCH 
DIM-TFSIZE HELP MOVE INPUT VOLUMES 
DIM-TSLANT IDENTIFY NOP LIST 
DIM-UNITS LOCATOR SMASH LOAD 
FSIZE MEMORY STEP PAGE 
GRID PAUSE STRETCH PLOT 
INAME POINT UNDO QUIT 
LEVEL REVISION WRAP RETRIEVE 
LOCK SHOW SAVE 
RESOLUTION TMENU 
TNAME WINDOW 
TSLANT 
UNITS 
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• Default Commands - These commands set the default values for the drawing environ
ment. They are described in a personality's process file. Although these values are set 
for you when you enter an HP EGS personality, you may change them. Such a change 
is temporary if you make it while running the Graphics Editor, since this new default 
value applies only to the current editing session. If you are leaving the Graphics Editor 
and wish your changes to be permanent, you may save the modified process file with 
the SAVE command. 

• Information and Drawing Environment Commands - These commands provide you 
with information about a drawing, and they allow you to manipulate your drawing 
environment while you work. The commands allow you to define the characteristics of 
the layers on which you draw, and specify default values for your drawing environment. 
In addition, they allow you to control what is displayed on the screen and to derive 
descriptive information (such as area and distance values) about drawings. 

• Drawing Creation and Editing Commands - These commands allow you to create 
and modify drawings. 

• Input and Output Commands - This group of commands is used to input files, store 
drawings in files, and output files to printers, plotters, and mass storage devices. HP 
EGS supports all ASCII and foreign characters supported by the Pascal operating 
system. 

• File and Volume Manipulation Commands - This group of commands is used to 
manipulate HP EGS files and volumes. Several Pascal commands may also be used to 
manipulate files and volumes (see Managing and Editing Files with HP EGS for more 
information). 

• Commands to Define Other Commands and Menus - These commands allow you to 
customize the system by creating new command macros and screen and tablet menus. 
With them you can tailor the system to suit your individual application. 
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Introduction 
This chapter discusses how to get the most out of your HP EGS system by tailoring it to 
meet your needs. The HP EGS system and its Graphics Editor may be completely custo
mized, allowing you to perform your job more effectively and efficiently. 

Before reading this chapter, you should have a working knowledge of the General Drawing 
personality presented in the first lessons of Learning HP EGS, and you should feel comfort
able working with the Pascal Editor and Filer. If you need more information on using the 
Pascal Workstation, please refer to Managing and Editing Files with HP EGS. 

The Graphics Editor personalities supplied with your HP EGS system - General Drawing, 
Mechanical Drafting, Electrical Schematic Drawing, and Printed Circuit Board Layout -
were created using the steps listed below. Similarly, you can create other complete persona
lities or modify any part of an existing personality to suit your needs. 

Customizing steps include: 

1. Defining the personality and its library parts. 

2. Making a volume or directory for the new personality. 

3. Building a control file. 

4. Building a start file. 

5. Building volume search tables. 

6. Building or modifying a process file. 

7. Building or modifying a screen menu. 

8. Building or modifying a macro file. 

9. Creating library parts. 

10. Building or modifying a tablet menu. 

11. Modifying the message files. 

12. Creating new stroke tables for notes and text. 

13. Putting the personality together. 
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One good way for you to familiarize yourself with this process is to look at the contents of the 
files that define the personalities supplied with your system. These files are listed in Chapter 
3: Files, Volumes and Mass Storage. 

To help you understand customizing your system, this chapter demonstrates the steps 
involved in building a new personality designed to do space planning. This Space Planning 
personality is included with your HP EGS system on a disc named EWSP:. Each of the 
following sections contains a discussion of relevant concepts and procedures needed to 
build a new personality. Additionally, one or more examples relating to the Space Planning 
personality are included. You may view these examples by simply inserting the EWSP: disc 
in one of your computer's disc drives, and executing h peg s. The Space Planning personality 
will then appear as one of your menu choices. 

Naming Conventions 
In order to distinguish between different parts of a personality, HP EGS has naming conven
tions for data and information stored on your disc. To create new files for any personality, 
you must use the following file name suffixes: 

_Pr. TEXT 

_lTIe.TEXT 

_llln. TEXT 

_lTIs.ABC 

Graphics Editor process file 

Graphics Editor macro file 

Graphics Editor screen menu file 

Graphics Editor tablet menu file 

Graphics Editor stroke table 

Control file that defines menus for the system manager 

Message file 

Index to a message file (for quick loading) 



_vs.TENT 

st rt. TENT 
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Volume search table 

Graphics Editor start file for a personality (this suffix is optional) 

Graphics Editor drawing file 

Graphics Editor macro instance 

Connection list output (from Connection List utility) 

List of errors from the connection listing 

Graphics Editor material list output (from LIST MAT command) 

Parts file for material list post-processors 

Graphics Editor ARCHIVE output 

Graphics Editor GENERATE output 

Graphics Editor ECHO file output 

Rat's nest output (from Generate Rat's Nest utility) 

SRM vs. Local Disc Notation 
Depending on the type of hardware you are using with your HP EGS software, you 
may be using local disc or Shared Resource Manager (SRM) notation to type in 
information. Throughout this chapter the examples show local disc notation. Be 
aware that if you try to duplicate any of these examples on your SRM system, you 
may need to alter the syntax. 

The primary difference between local disc and SRM notation is the symbol used as 
a delimiter. Use a slash mark I for an SRM, and a colon: for a local disc. Please 
refer to Managing and Editing Files with HP EGS for more information on the 
differences between SRM and local disc notation. 
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Defining the Personality 
It's a good idea to think about all the things you want your new personality to do, both now 
and in the future, before you proceed with the customizing steps listed earlier. This preplan
ning can help you better design the commands and library parts you will need. You can 
avoid some problems that may later require valuable time to correct. Think about these 
topics: 

Purpose: What is the purpose of your new personality, or the purpose of the changes you 
plan to make? You need a clear idea of what you want your personality to do before starting 
to create or manipulate files. Think about what library parts you will need to do the job, how 
you expect to manipulate your drawings, what you want your final drawings to look like, if 
you need material and connection listings, and so on. 

The User: Who will be using this personality? How did that person previously create 
drawings? Try to make the user comfortable with your new personality. For example, a 
draftsperson may prefer working from a graphics tablet and drawing with a pen, while 
someone else may prefer working entirely at the keyboard. If your user is an inexperienced 
computer operator, you may want to minimize the number of commands the user needs to 
know to do the job, or perhaps modify the messages that appear on the screen. 

The Job: What kinds of drawings will you create and how will you manipulate them? The 
answers to these questions can help you decide what commands and macros are appropri
ate for your personality. You may want to design screen and tablet menus to accomodate 
frequently used commands and command options. And you may want to specify drawing 
units, line styles and colors for various layers, pen colors for plotted drawings, and other 
drawing standards in your process file. 

Library Parts: How many parts will you use in your drawings? How often will you use each 
part? Will you be making and saving parts as you edit bigger drawings? Do you need to 
retrieve drawings from other volumes within HP EGS? Do you plan to compare or merge 
connection listings among drawings? The answers to these questions will help you decide 
what items to place on the various layers, where to place physical and logical ports on parts, 
tag values to assign to parts, how to store parts on different volumes, and how to design 
screen and tablet menus for easy use. 

Volumes and Files: What HP EGS volumes and files do you need to create or change? 
Answering all of the above questions and looking at the existing personalities' files will help 
you decide which files to be concerned about. Make a list of these files so you can keep track 
of the work you do. 
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As you design and build your personality, remember that this process is iterative, meaning 
that you can update and refine your work as you go. You need not create all the parts or 
define all the macros at once - some of this work can wait until later. In fact, you may want 
to try using each feature of your personality as you go, testing a command, adding a library 
part, or calling up a file to make sure everything is working correctly. This trial-and-error 
method can help you detect flaws in your personality early and save you from having to 
make extensive corrections later. 

Also remember to design your personality for maximum future flexibility. You may want to 
add commands, parts, and other features later, or you may change your hardware con
figuration. These changes could translate into a great deal of work if you do not anticipate 
and plan for them. 

Space Planning Example 
This section illustrates each customizing step by shOWing you an example: the Space Plan
ning personality. Let's look at one possible way to define this personality: 

Purpose: 

• To make floor plans of a company work area. This process involves moving office 
furniture, phones, and wall dividers. 

• To keep track of the amount of floor space used. 

The User: 

• The manager of a publications department. This person is an inexperienced computer 
user who has some knowledge of drafting. 

The Job: 

• Using screen and tablet menus to create and change individual drawings and entire 
floor plans. We could use the following drawing commands: ADD, COPY, DELETE, 
MODIFY, MOVE, UNDO, SMASH, and WRAP. We could also use the default and 
information commands GRID, WINDOW, and IDENTIFY; write new OPEN* and 
CLOSE* macros to display furniture in opened and closed positions; and add frequent
ly used options for commands to menus. To help us locate points in the drawings, we 
could set the snapping mode to :GRID, : VERTEX, :INTERSECT, :PRIMITIVE, or 
:RAWPOINT. 

• Calculating square footage requirements. To do this we could use the information 
commands AREA and DISTANCE. 

• Plotting furniture drawings. To do this we could use the output commands PLOT and 
DUMP. 
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Library Parts: 

• Desks, drawers opened and closed 

• Tables 

• Chairs 
• File cabinets, opened and closed 

• Desk and secretaries' phones 

• Wall dividers of varying size 

Volumes and Files: 

• Volume Name 

• Control File 

• Manager Volume Search Table 

• Start File 
• Graphics Editor Volume Search Table 

• Graphics Editor Process File 

• Graphics Editor Macro File 

• Graphics Editor Screen Menu File 

• Graphics Editor Tablet Menu File 

• Graphics Editor Tablet Menu Drawing 

EWSP: 

EWSP:sp_cn.ASC 

EWSYS:hpegs_vs. TEXT 

EWSP:spstrt.TEXT 

EWSP:sp_vs. TEXT 

EWSP:sp_pr. TEXT 

EWSP:spJTlc. TEXT 

EWSP:spJTln. TEXT 

EWSP:sp_tm. TEXT 

EWSP:sptmenlLd 
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Making a Volume or Directory 
One good way to organize the files for your new personality is to store them in a volume (for 
a local disc) or directory (for an SRM). Keeping them in such a central location avoids any 
confusion with the files from other personalities. 

Make your volume or dir1ctory )sing the Pascal Filer (pressing CD CIJ for Make 
Directory on an SRM and C for Change Name of a Volume on a local disc). You may 
use up to 6 characters (upper or lowercase) to name a volume on a local disc, and up to 15 
characters (upper or lowercase) to name a directory on an SRM. Although any name may 
be used, it is often a good idea to distinguish HP EGS volumes and directories from other 
storage areas - notice how all the volumes or directories supplied with your system begin 
with the letters EW, which stand for Editor Workstation. 

Once you have created a storage place, you may start building and modifying files and 
storing them in this new location. Make sure your file names conform to the naming 
conventions for HP EGS mentioned earlier. 

Space Planning Example 
The volume used to store files for the Space Planning personality is: 

EWSP: 

You will find this disc included with your HP EGS system. 
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Building a Control File 
When you first enter HP EGS, you may select from various options on different menus. This 
program you have entered is called the Manager. The information contained in these menus 
comes from special files called "control files." Each personality supplied with the HP EGS 
system has a separate control file. In order for you to include your personality in the 
Manager menus, you must also create one of these control files. 

A control file is a special message file contained within your personality's volume or direc
tory. It must have the suffix _en. ASC. This suffix allows the Manager to recognize it as a 
control file. When the Manager is first executed, it searches all volumes and directories 
described in the volume search table EWSYS: h pe ~S_'.J s. TE){T for control files. Then the Mana
ger reads and builds the menus you see on the screen from these files. 

Control File Structure 
Each control file contains information that describes one or more menus. This information 
must be formatted and structured in a special way. The following example shows the 
required structure: 

Menu_naMe "D"TEXT 
<action> 
extra1 
extra2 

Menu_naMe2 "D"TEXT 
<action> 
extra1 
extra2 

(if necessary) } 
(if necessary) 

(if necessary) } 
(if necessary) 

(repeated as many times as necessary) 

(repeated as many times as necessary) 
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The items in this file specify the following: 

Menu_naMe The menu name can be a maximum of 20 characters long. This name de
scribes the menu being defined. There is only one reserved menu name in HP 
EGS, and that is "main". Any group of menu items named "main" is included 
in the first menu which appears when you enter HP EGS. Menu names of the 
same name may appear in a separate control file. The Manager automatically 
combines the menus described in different control files to form one compre
hensive menu. 

h D h These special characters act as a delimiter between the menu name and the 
body of the menu being defined. They must always be in the control file. 

TEXT This is the text which will appear in the Manager menu. This text may be a 
maximum of 40 characters long. 

< act ion> The action item instructs the Manager what to do if you select a given menu 
item. The list of acceptable action items includes: 

ext ral 

<execute_asseMbler> 
<execute_coMPiler> 
<execute_editor> 
<execute_filer> 
<execute_librarian> 
<Menu> 
<execute> 
(quit> 

<null> 
< reboot> 
<reread> 

executes the Pascal Assembler 
executes the Pascal Compiler 
executes the Pascal Editor 
executes the Pascal Filer 
executes the Pascal Librarian 
transfers to another menu 
executes any program you want 
quits and stops the Manager 
no action is taken 
powers-up the system 
looks in drives for flexible discs 

This line of information is required for all of the action items except < qui t > and 
< null>. If the action you want is < e x e cut e _ ass eM b 1 e r> , < ex e cut e _ COM P i 1 e r> , 
< ex e cut e _ e d ito r> , < e x e cut e _ f i 1 e r> , or < e x e cut e _1 i bra ria n >, 
the third line is any text (maximum of 8 characters less than your screen width) 
you want to pass to a Pascal operating system program via the type-ahead 
buffer. (To find out the names of the Pascal system programs, use the What 
command from the main Pascal Command Line). To indicate carriage returns 
in the type-ahead text, use < c r >. If you leave the type-ahead line blank, no text 
will be passed. 

If the action you want is < e x e cut e >, the extral line is the full name of the 
program you want to run. 

If the action you want is <Menu>, the extralline is the menu name you want to 
transfer control to. 
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extra2 This line is only allowed when the action is -( ex e cut e >. This line is any text 
(maximum of 8 characters less than your screen width) you want to pass to a 
Pascal program via the type-ahead buffer. To put carriage returns in the type
ahead text, use -( c r >. If you leave the type-ahead line blank, no text will be 
passed. If you leave the program name line (e x t r a 1) blank, the Manager will 
terminate and the type-ahead text will be placed in the buffer. 

Let's look at the control file EWSYS: h pe 9s_cn. ASC: as an example. 

Main "O"SYsteM Utilities 

IHiis 

-(Illenu> 
IHiis 
General Drawing Editor 
<execute> 
gedit.COOE 
INP gdstrt.TEXT; <cr> 

AO"RETURN To Main Menu 
<Menu> 
Main 
Media Initialization 
<execute> 
*MEOIAEGS 

CSSO Tape Backup 
<execute> 
*TAPEEGS 

<nill!> 
Editor 
<execute_editor> 

F i I e r 
<executLfiler> 

Pascal COMMand Line 
<9ui t> 

<null> 
BreaK-up A Large File 
<execute> 
filbrK.COOE 
filbM<cr> 
Re-create A Large File 
<execute> 
fihlnd.COOE 
filbITI<cr> 



Mag/Paper Tape Utility 
<execute> 
fllPuti1.CODE 
mputil<cr>tpdrvr<cr> 
Character Code Converter 
<execute> 
codeconv.CODE 
ccon')<c r> 
Message File Utility 
<execute> 
testf~file.CODE 

<null> 
Install Codeword 
<execute> 
EWCODE:codeword.CODE 
EWCOOE:cdwd_ms.ASC<cr> 
Re-boot Syste~l 

<reboot> 
Reconfigure System 
<reread> 
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Here is a summary of the possible menu descriptions and action lines for control files: 

Action Desired 

Execute a Pascal routine 

Execute a program 

Call a menu 

Quit the Manager 

Do nothing 

Format for the Control File 

Menu text 
<execute_????> 
Information for the type-ahead buffer 

(where ???? = assembler, compiler, editor, 

Menu text 
<execute> 

filer, or librarian) 

Name of the program to be executed 
Information for the type-ahead buffer 

Menu text 
<menu> 
Name of the menu to transfer to 

Menu text 
<quit> 

Menu text 
<null> 

Note that control files are sensitive to the number of lines per entry, and that blank spaces at 
the end of a file are not permitted. 
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For all control files: 

• Extra blanks inserted at the beginning or end of any line will be removed. 

• Any line starting with a { and ending with a } will be treated as a comment and is 
ignored. 

Using the INPUT Command in Control Files 
When you create a control file, you may want to add type-ahead information so that the 
system performs actions automatically when a program is executed. If the program you are 
executing is the HP EGS Graphics Editor, you can enter commands from a file rather than 
the keyboard. You can use the INPUT command of the Graphics Editor to enter more 
information than the type-ahead buffer allows. Although your type-ahead buffer still may be 
a maximum of 8 characters less than your screen Width, the file you INPUT to the Graphics 
Editor may be any size. 

Common operations performed with the INPUT command include: 

• Loading default menu, macro, volume search, and process files. 

• Loading a particular drawing and setting the appropriate grid. This is particularly useful 
if you are working on a single drawing for a long time. 

• Loading frequently used commands to increase performance. 

The control files supplied with the HP EGS system normally use the INPUT command to 
load commonly used commands and menu, macro, and process files for a given personality. 
For information on other ways to use the INPUT command, please refer to the HP EGS 
Syntax Reference. 

User-written Applications 
Your application programs may be integrated with the applications offered by the system. 
They may be selected from the Manager menu, just like any other application, if they are 
described in a control file. 
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Application programs are often used to: 

• Post-process drawing data (convert it from its present form to another form). 

• Perform analysis or other special tasks. 

• Compile and print reports. 

An important point to remember for any application program placed inside of HP EGS is 
that all external libraries must be linked to the program, or the program will not run. The 
Manager is linked with the following Pascal operating system files: LIBRARY, GRAPHICS, 
INTERFACE, 10, and SEGMENTER. In addition, the program being loaded by the Mana
ger cannot use more than 32000 bytes of global space. 

Space Planning Example 
The following example shows you how you might add a choice for the Space Planning 
personality to the Manager's main menu. You may look at this control file on the disc 
EWSP: which was shipped with your system. 

The control file for the Space Planning personality is: 

EWSP:sp_cn.ASC 

It contains the following information: 

main "O"Space Plannin~ Editor 
<execute> 
~edit.COOE 

inp EWSP:spstrt.TEXT;<cr> 

Notice in this example that there is only one menu entry in the control file. This menu entry 
is to be part of the main menu of the Manager. If selected this menu item will execute the 
program ~edit.COOE, which is the HP EGS Graphics Editor. Once gedit.COOE has been 
executed, the system will input the file spst rt. TE)<T from the volume EWSP:. 
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Building a Start File 
In the previous example, a start file was input when the Graphics Editor was executed. 
Although a start file is not required to run the Graphics Editor, it does provide a convenient 
way to load all the files necessary to work with a given personality. The files normally 
needed to use a personality include the macro, screen menu, tablet menu, volume search, 
and process files. As shown in the menus for the HP EGS personalities, you need not 
individually load these files every time you choose your personality from the Manager's 
menu - simply use the INPUT command to call up your personality's start file. 

Any command listed in the HP EGS Syntax Reference may be used in a start file. The most 
commonly used commands are LOAD and PREFIX. 

When you first enter an HP EGS personality, only a small number of Graphics Editor 
commands (listed in the start file) is loaded into current memory. If you select a command 
that is not loaded, the system searches for it on your mass storage device. Thus, if you want 
to get a qUick response from the system when you select a command, you can place LOAD 
COMMAND statements in the start file to bring frequently used Graphics Editor commands 
into current memory. In contrast, if you find that you are running out of memory space while 
working with HP EGS, you may want to remove some loaded commands from your start 
file and re-enter HP EGS. 

To create a start file, use the Pascal Editor to enter your information. Save this file under a 
name that has the letters denoting your personality and the suffix 5 t r t • TE)<T. (Note that this 
suffix is not required in order for the system to recognize this file; it simply conforms to the 
naming conventions followed for other HP EGS files.) 

Space Planning Example 
The start file for the example Space Planning personality is: 

EWSP:spstrt.TEXT 
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This file contains the following information: 

loa COM load; 
loa COM define; 
loa COM Menu; 
loa COM window; 
loa COM add; 
loa COM delete; 
loa COM Modify; 
loa COM Move; 
loa COM COPY; 
loa COM wrap; 
pre EWSP: ; 
loa Mac sp; 
loa pro sp; 
loa sea sp; 
loa Men sp; 
loa tMen sp; 

Given this information the system loads the commands LOAD, DEFINE, MENU, WIN
DOW, ADD, DELETE, MODIFY, MOVE, COPY, and WRAP. In addition, it prefixes to the 
volume EWSP: and loads macro, process, volume search, screen menu, and tablet menu 
files. Although commands and file names are shortened here for convenience, you could 
type in entire commands and file names and get the same result. The syntax abbreviations 
used in this example are explained in more detail in the HP EGS Syntax Reference. 

It is important to remember that start files will only work for the HP EGS Graphics Editor. 
This concept will not work for other user-written programs. 
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Building Volume Search Tables 
Before you can work with any personality, HP EGS must be able to find the personality's 
control file and the other files you want to manipulate. Thus, you must tell the system where 
to look for these things by specifying the appropriate volumes in volume search tables. 

Two volume search tables are of interest: one associated with the Manager's volume and 
one associated with the Graphics Editor's personality volume. The Manager's volume 
search table EWSYS:hpegs_vs.TEXT tells the Manager where to look for control files dis
playing menu choices. The personality's volume search table EWXX:xx-vs.TEXT tells the 
system where to look for drawings and other files required by the Graphics Editor. 

You will need to change the Manager's volume search table if you have added a new 
volume or directory to HP EGS. Use the Pascal Editor to add the new information to 
EWSYS: hpegs-vs. TEXT. 

You will need to add or modify a personality's volume search table if you want the system to 
search for files in volumes other than the one to which you are prefixed or other than those 
listed in an existing volume search table. 

The volume search table is important to the Graphics Editor and your personality. When 
you tell the Graphics Editor to load a drawing or any file, one of two things will happen. If 
you have specified the exact volume or directory name, the Graphics Editor will search only 
where you have told it to look. But, if you have not specified a volume or directory name, 
the system will search first in the volume to which you are prefixed and then in top-down 
order through the volumes listed in the volume search table. If a drawing or file name you 
have requested appears in more than one volume, the system finds the first occurrence. 

To create or change the volume search table for the HP EGS Manager, use the Pascal 
Editor. To create or change a personality's volume search table, use either the Graphics 
Editor commands SEARCH, LOAD SEARCH, and SAVE SEARCH, or the Pascal Editor. 

There is no practical limit to the number of volumes and directories which may be in a 
volume search table. However, the maximum number of characters is limited to 120 per 
line. 
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Space Planning Example 
To enter the new volume EWSP: to the Manager's volume search table, we must edit the file 
named: 

Once edited, this file should contain the following information: 

EWSYS: 
EWME: 
EWEE: 
EWRC: 
EWOPT: 
EWSP: 

Of course, we could delete the other volumes from this table if we wanted, but this would 
mean that the Manager would not find the other personalities. 

We must also create the new personality's volume search file for the Graphics Editor. It is 
named 

EWSP: s P_') s, TE>n 

and includes the following information in it: 

EWSP: 

This volume search file tells the system to search for files in the volume EWSP: only. If we 
wanted to work with drawings and text contained in other volumes, we could list more 
volume names in this file. 
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Building or Modifying a Process File 
A process file is a text file that defines the underlying drawing environment for the Graphics 
Editor and your personality. It specifies the layers on which you can draw and the various 
default values that characterize your drawings. Process files contain various default com
mands that define your drawing specifications, and EQUATE commands that define layer 
characteristics. Process files always end with an EXIT command. 

You can create and modify process files using either the Graphics Editor or the Pascal 
Editor. To create a new file, it is easiest to use the Pascal Filer and Editor to copy an existing 
file and edit the copy. To change a process file while you are working on a drawing, it is 
easiest to use the Graphics Editor. Note that changes made from the Graphics Editor will 
apply only to the current editing session, unless you save the edited process file before 
leaving the Graphics Editor. The SAVE command also automatically formats your process 
file for you. 

Although you may create and modify many different process files, you may load (using the 
LOAD PROCESS command) only one into the Graphics Editor at anyone time. 

Defining Layers 
Creating a drawing with HP EGS involves adding components to one of 255 layers. These 
layers must be defined in a process file before you can use them for drawing. To define each 
layer you plan to use, use the EQUATE command to specify the following items: 

• the layer number (1 through 255,0 is always reserved for system use) 

• the layer label (up to 8 characters, name must be unique, i.e., not used to name other 
layers, commands, macros, or library parts) 

• the layer type (detail, symbolic, or interconnect; you can turn these layer types on or off 
as a group using the WINDOW command) 

• the line type for components drawn on this layer (solid, dashed, etc.) 

• the color for components shown on this layer 

• the plotter pen number for components plotted from this layer (0 through 8, with 0 
meaning that components will not be plotted; pen 0 is often used to conceal items you 
don't want in your final drawing, such as construction lines, open desk drawers, etc. 
that were used to aid in making a drawing) 

• any layers which are bound to the layer being defined (binding allows you to use the 
SHOW command to turn a layer on or off in conjunction with another layer) 

Although you may define all 255 layers at one time, you need only define the layers you 
wish to use. HP EGS requires that layer 0 always be reserved for displaying instances. 
Although layers 1 through 100 and layer 255 are to be used in current and future versions of 
HP EGS, they are also available for your use. 
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For more information on the concept of layers, please refer to Chapter 1: The Graphics 
Editor in this manual. The complete explanation of how to use the EQUATE command 
appears in the HP EGS Syntax Reference. 

Specifying Default Values 
In addition to defining layers, a process file can specify certain drawing environment defaults 
(Le., values the system assigns if you do not specify other drawing environment values). The 
default commands that may appear in a process file are: 

UNITS - specifies user units and the number of system points per unit (system points are 
the points on which you may draw). 

LOCK - specifies the lock angle for lines and rotations. 

GRID - specifies the user and display grids, which may include all or only some of the 
system points. 

DECIMALS - specifies the number of decimal places used for numerical outputs. 

FSIZE - specifies the default font size for all notes and text. 

TSLANT - specifies the default text slant angle for all notes and text. 

RESOLUTION - specifies the default resolution for arcs and circles. 

DIM-FSIZE - specifies the dimension line's font size. 

DIM_TFSIZE - specifies the dimension line's tolerence font size. 

DIM-TSLANT - specifies the dimension line's slant angle. 

DIM_DEC - specifies the number of decimal places in dimensions. 

DIM-SCALE - specifies a scaling factor for dimension values. 

DIM_RADIX - specifies the radix symbol (comma or period) for dimension values. 

DIM-EXTEND - specifies the distance from an object to the dimension extension lines. 

DIM_DIR - specifies the default direction (horizontal or vertical) for dimension values. 

LEVEL - specifies the default logical level for components. 
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DIM_UNITS - specifies the default units for line, radius, and diameter dimensions. 

INAME - specifies the translation for INAMEs (identify names) from EGS/45 archive files. 

TNAME - specifies the translation for TNAMEs (trace names) from EGS/45 archive files. 

For more information on using each of these default commands, please refer to the HP EGS 
Syntax Reference. 

Space Planning Example 
The process file for the example Space Planning personality is: 

EWSP:sp_pr.TEXT 

This file specifies some possible default values for the space planning drawing environment 
and defines each layer used by the personality: 

UN ITS FOOT tl20; 
LOCK 0.0000; 
GRID 0.250,2 0.000,0.000; 
DECIMALS 3; 
FSIZE 1.000; 
TSLANT 0.0000; 
RESOLUTION 0.0000; 
DIMJSIZE 1.000; 
DIM_TFSIZE 1.000; 
DIM_TSLANT 0.0000; 
DIM_DEC 3; 
DIM_SCALE 1.000; 
DIM_RADIX "."; 
DIM_EXTEND 1.000; 
DIM_DIR HORIZONTAL; 
LEI,IEL 1; 
DIM_UNITS FEET/INCHES; 
INAME :L1 :Fl.,OOO :Tl00l; 
TNAME : L1 : Fl. 000 : T 1 004; 
$$ La}' e r Li ne 
$$ Label TYpe Type 
EQU INSTBOUN :D :LB 
EQU DESKS : D :L1 
EQU CHAIRS : D :L1 
EQU TABLES :D :L1 
EQU CABINETS : D :L1 
EQU WALLS :0 :L1 
EQU PHONES :0 :L1 
EQU OPENFURN : D :LB 
EQU LABELS : D :L1 
E)(JT ; 

Color Pen La}' e r 
: C 1 : Pi 0; 
:C2 : Pi 1 ; 
:C3 :P2 '" '-, 
:C4 :P3 3 ; 
:C5 :P4 4 ; 
:CG :P5 5 ; 
:C7 :PG G; 
:C2 :PO 7 ; 
:C2 :PB B; 
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UNITS FOOT 1120 means that our drawing will be in feet, with 120 system points equal to 1 
foot. Since an x,y location can only be entered on a system point, the resolution to which we 
can specify drawing points is limited to 0.1 inches, or 11120 foot. 

LOCK 0.000 tells the system that we do not want warning messages to appear based on the 
angle of a line we have placed or component we have rotated. 

GRID 0.250.2.0.000.0.000 indicates that we want our usable grid points (to which compo
nents can snap) to be 0.25 feet (3 inches) apart, and we want to display in the drawing area 
every 2nd usable grid point (meaning one point displayed every 6 inches). In addition, we 
want the displayed grid to lie on the xy location 0.0, 0.0. 

DECIMALS 3 specifies that we want numerical outputs to show three decimal places. 

FS I ZE 1.000 means our notes and text will appear 1 foot (1 user unit) high. While this might 
seem large, keep in mind that our floor plan will most likely be plotted at a reduced scale 
rather than at actual size. For example, when plotted at a scale of 0.1, a 3-by-5 foot desk is 
only 0.3-by-0.5 feet in size on the drawing, and the text is 0.1 feet high (slightly more than 1 
inch high). 

TSLANT 0.0000 means that the default slant for note and text will be zero. The slant of notes 
and text is measure clockwise from an imaginary vertical line. 

RESoLUTI ON 0.0 means that arcs and circles will be drawn with as fine a resolution as 
possible. If we wanted to speed up drawing time, we could specify less resolution (up to 120 
degrees). 

01 M_FS I ZE 1.000 means all dimension notes will appear 1 foot (1 user unit) high. 

01 M_ TFSIZE 1.000 means all dimension tolerance notes will appear 1 foot (1 user unit) high. 

01 M_ TSLANT 0.0000 means all dimension notes will not be slanted. 

DIM_DEC 3 means that any dimension drawn in the normal mode will have 3 decimal places 
of accuracy displayed. 

DIM_SCALE 1.000 is the scale of the geometry being dimensioned. Usually this value is 1.0, 
but in some cases (Le., if you are dimensioning a scaled library part) you may want to 
change it. 

DIM_RADIX "." means that the radix value for dimensions will be a period. In Europe this 
might be changed to a comma. 
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DIM_EXTEND 1.000 means that the distance between the dimension points on the geometry 
and the extension line is 1 foot. 

DIM_DIR HDRIZDNTAL means that all dimension notes will be horizontal. 

LEtJEL 1 means that the default logical level is 1. 

DIM_UN ITS FEET II NCHES means that all dimension values which measure distances will be 
displayed in feet and inches. 

I NAME : L 1 : Fl. 000 : T 1 00 1 is only used for compatibility with EGS/45 and is not used in this 
example. 

TNAME : L 1 : Fl. 000 : T 1 004 is only used for compatibility with EGS/45 and is not used in this 
example. 

La}' e r 0 defines the instance layer. This layer is always required by the system. The layer is 
color #1 (white), has a line style of 8 (short dotted), and will be plotted with pen 1. Its name 
is "INSTBOUN". 

La}' e r 1 defines the layer on which all desks will be placed. The layer is color #2 (red), has a 
line style of 1 (solid), and will be plotted with pen 1. Its name is "DESK". 

Laye r 2 defines the layer on which all chairs will be placed. The layer is color #3 (yellow), 
has a line style of 1 (solid), and will be plotted with pen 2. Its name is "CHAIR". 

Laye r 3 defines the layer on which all tables will be placed. The layer is color #4 (green), 
has a line style of 1 (solid), and will be plotted with pen 3. Its name is "TABLE". 

Laye r 4 defines the layer on which all cabinets will be placed. The layer is color #5 (cyan), 
has a line style of 1 (solid), and will be plotted with pen 4. Its name is "CABINET". 

La}' e r 5 defines the layer on which all walls will be placed. The layer is color #6 (blue), has a 
line style of 1 (solid), and will be plotted with pen 5. Its name is "WALLS". 

Laye r G defines the layer on which all phones will be placed. The layer is color #7 (magen
ta), has a line style of 1 (solid), and will be plotted with pen 6. Its name is "PHONES". 

Layer 7 defines the layer on which all extensions for open furniture will be placed. The layer 
is color #2 (red), has a line style of 8 (short dotted), and will be plotted with pen O. Its name 
is "OPENFURN". 
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Layer 8 defines the layer on which all labels notes and text will be placed. The layer is color 
#2 (red), has a line style of 1 (solid), and will be plotted with pen 8. Its name is "LABELS". 

All of the layers are defined as DETAILED. 

Had we planned to use HP-supplied library parts, we could have avoided using layers 1 
through 100 which HP plans to use in current and future versions of HP EGS. 

Building or Modifying a Screen Menu 
The Graphics Editor permits you to use two types of menus: screen menus and tablet 
menus. The use of either type of menu makes the job of entering information much easier 
because they replace the keyboard for most commands and functions. You may have either 
or both types of menus active at any time. In this section, we will discuss bUilding and 
modifying a screen menu. Tablet menus will be covered in a later section. 

A screen menu is convenient to use in several ways. First, it can automatically supply all the 
information associated with any chosen menu item, thus reducing the number of com
mands, command options, and part names you must remember. Second, you need not tum 
away from the screen when selecting an item. And third, because you have a screen menu 
you may also have a second viewport to show an overview or close-up of a drawing. The 
only real drawback of a screen menu is that it will reduce the size of the drawing area and it 
may only contain textual information. 

A screen menu is defined by a text file contained within your personality volume or directory 
with the suffix _flIn. TEXT. The Pascal Editor must be used to create the initial template of a 
screen menu. This template describes the size of each box and the number of boxes 
contained in the menu. Once you have finished creating the template, you must save it. 

There is another way to partially modify a screen menu. To add or change items in an 
existing menu, you can use the MENU command of the Graphics Editor (type MENU and use 
the stylus to pick the menu box you wish to replace). You may also place the screen menu in 
different corners of your display screen (type MENU 1; MENU 2; MENU 3; or MENU 4;). Note 
that you must save your personality's screen menu file before leaving the Graphics Editor to 
make your changes permanent. 

Note 
If you use the MENU command to add words to a screen menu, the system 
truncates any word that is too long to fit in a menu slot. Since the information in a 
menu slot is transferred exactly as displayed to the Graphics Editor, you must make 
sure that any truncated word contained in the screen menu matches the command, 
macro, or name it was intended to be. 
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Screen Menu File Structure 
In a screen menu file, you may specify the location of the menu on the screen, the direction 
of the menu (horizontal or vertical), the color and exact location of each menu entry, and if 
you want the command you've picked to be displayed. 

The first line of a screen menu file defines the location of the menu on the screen. The words 
LI P per 1 eft I LI P per rig h tIl 0 I"; e r 1 eft or 1 DIAl err i g h t denote the corner of the screen 
where you want to place the menu. 

Subsequent lines of the file contain the rows of the menu itself. The menu's layout in the file 
closely matches its appearance on the screen. A vertical bar I separates adjacent entries in a 
row. The location of these bars in the menu file determines where vertical lines will be drawn 
to separate items on the screen. 

Note 
To type a vertical bar, press GfilliJ CIJ on the numeric pad of large 
keyboards (Le., the HP 98203A keyboard), and (]hill] o=J on small 
keyboards (Le., the HP 46020A keyboard). 

The first characters in each line determine the color of each entry in that rowan the screen. 
Colors are defined with the letters b, c, g, m, r, y, and w, which represent blue, cyan, green, 
magenta, red, yellow, and white, respectively. Each of these letters supplies a color for one 
menu item. However, if the number of colors specified is less than the number of slots in the 
line, the last color specified is assigned to all remaining slots. 

Each menu row is represented by a single line in the menu file. Each row of the menu may 
have a variable number of slots, with individual slots containing up to 80 characters. Rows 
must be the same length when displayed. Thus, if you have variable length lines in your file, 
the system automatically adjusts the length of each line to that of the longest line by adding 
blank spaces to the short lines. 
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You can display the current primary command you are using by placing the reserved word 
CURCMD in any menu slot. 

The resulting menu may be either horizontal or vertical. What determines if a menu is 
horizontal or vertical is the height and width of the menu. 

If the height of the menu is larger than the width, the menu will be vertical. If there is 
sufficient space remaining on the screen, a second viewport will automatically be created. If 
the vertical menu is on the lower left or lower right side of the screen, the resulting second 
viewport will be on the top of the menu and screen. Otherwise the resulting second viewport 
will be on the bottom of the menu and screen. 

If the width of the menu is larger than the height, the menu will be horizontal. If there is 
sufficient space remaining on the screen, a second viewport will automatically be created. If 
the horizontal menu is in the lower left or upper left side of the screen, the resulting second 
viewport will be on the right hand side of the menu and screen. Otherwise the resulting 
second viewport will be on the left hand side of the menu and screen. 

How The System Interprets Screen Menu Items 
When you select a menu item from a screen menu, the system will interpret the menu item 
information on one of two ways: 

• If the menu item is a system command or macro, the Graphics Editor understands and 
performs the command or macro. Commands and macros are case insensitive . 

• If the menu item contains other information, the system will interpret the input literally. 
The difference between keyboard input and screen menu input is that ENTER does not 
appear at the end of each item selection. This is important for menus which contain 
number pads. If the system were to put an ENTER at the end of each selection, a 
number such as 25 could not be entered through the screen menu. Likewise, if a library 
part name fills an entire slot (no spaces at the end), the system will not load that part 
until a space, comma, or ENTER has been sent to it. 
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Space Planning Example 
The screen menu file for the example Space Planning personality is: 

This file contains the following information: 

~II ... II"II.AJW :$GR:$VR:$IN:$P:$R 
Edi LDrawing 

: ADD* : CURCMD 
: DELETE* 

gg : COPY* : WRAP* 
9 9 : UNDO* : SMASH* 
gg :ROTATE* :MODNOTE* 
gg 

99 

99 
99 
99 
9!1 
99 
99 
'A'CCCCCCC ENT:O: 1 :2:3:4:, :+: 
'AI C C C C C C eEOC: 5 : 6 : 7 : 8 : 9: , : -
99 
Yl' OPEN*: CLOSE* 
11 PAN_LFT :PAN_RT 
Yl' PAN_UP: PAN_DWN 
1Y ZOOM_IN :ZOOM_OUT 
1Y GRID_OFF:WINDDW* 1 

999 IDE* :AREA*:DUMP*: 
999 DIST*:PLOT*:GRID*: 
}'}' 

Yl' 

This example specifies that the menu will appear in the lower right corner of the display 
screen, with the left over area in the top right corner dedicated to a second viewport. This 
menu location is usually convenient for a right-handed person working with a graphics 
tablet. Since the menu is longer than it is wide, it will be vertical. 



Customizing Your System 61 

All drawing commands will appear in green. Command options will appear in green be
neath the commands, unless another color is specified in the macro file. These options will 
appear on the screen only after a particular command has been selected. Numerical and 
symbolic entries will appear in cyan. 

The frequently used EOC (end-of-command) and ENT slots will be white for good visibility. 
E NT, which stands for ENTER, is a special key word for screen menus. It responds the same 
as pressing the ENTER button on the keyboard. 

Snapping options and the current command will appear in white. These color choices match 
those used in other HP EGS personalities. 

For convenience snapping options and drawing commands will appear at the top of the 
menu, and information/drawing enVironment/output commands will appear near the bot
tom. Command options (which we must specify in the macros for the different menu items) 
will be added when appropriate immediately below the drawing commands. Numbers, 
symbols, ENT and EOC will appear near the bottom of the menu. 

Macros designed to manipulate the drawing on the display screen will appear in yellow near 
the bottom of the menu, and macros to obtain and output drawing information will appear 
below them in green. 

All of the command macros have * at the end of them. This indicates that they are macros, 
not system commands. Macros are used here instead of system commands because our 
personality will prompt and lead the user to do what is necessary to make the command 
work. HP EGS commands by themselves do not prompt and will not help the user like these 
macros can. 

There is plenty of space left in this menu to add other commands, options, and part names 
at a later date. In fact, if our library of parts grows substantially in the future, we might want 
to design a second screen menu showing part names. We could then add a macro that 
would call up the second menu when we wart it. 
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Building or Modifying a Macro File 
HP EGS allows you to create new commands, called macros, for the Graphics Editor. A 
command macro simply combines commands and other macros, much like shorthand 
notation provides a simple way of representing words and phrases. Macros can speed 
command entry for commands that are often entered together. And they can isolate you or 
other users from the actual syntax of the Graphics Editor, reducing the number of com
mands you need to know. In fact most users create macros solely to make commands and 
options more intuitive, simply renaming commands and options or adding prompts (screen 
messages) to help the user use a command. 

A macro file is a text file stored with the suffix _ITIC. TE>(T. It contains one or more DEFINE 
commands and ends with the EXIT command. The system allows only one macro file to 
exist in memory at a time. Loading another macro file will cause all existing macros to be 
erased. 

You may use either the Pascal Editor or the Graphics Editor to create new command 
macros. Before you decide which method to use, consider that when you save a macro file 
with the Graphics Editor, the system automatically does some syntax checking and 
alphabetically orders your file. If you plan to write many macros or if you want to control the 
order of items listed in your macro file, it is best to use the Pascal Editor. However, if you 
intend to use a macro just temporarily while you are working on a drawing, you should use 
the DEFINE command while in the Graphics Editor. Remember, any macros which are 
created using the Graphics Editor are only saved in memory. If you want to save the macro 
permanently, use the SAVE MACRO command. 

If you use the Pascal Editor to create your file, you must be very careful. You may load your 
macro file into the Graphics Editor using the LOAD MACRO command, but if the syntax of 
the DEFINE commands in the file is not correct, the macro file will not load into the Graphics 
Editor. All syntax errors must be corrected before a macro file can be loaded. 

Defining a Macro 
The DEFINE command lets you create macros composed of Graphics Editor commands, 
other previously defined macros, and mathematical expressions. A macro definition in
volves specifying: 

• the name of the macro, 

• prompts or messages that you want to appear on the display screen, 

• parameter names (Le., dummy variables) for any parameters or values required by the 
macro, 

• optional default values for these parameters, and 

• the actual strings of commands and parameters which define the body of the macro. 
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Within a macro definition the following syntax rules apply: 

• The name of the macro cannot duplicate the name of a command, library part, or layer 
label. If the macro name entered is the same as an existing macro, the system will 
replace the old definition with the new one. Macro names are case insensitive, meaning 
that the system would interpret mac ro! and MACRO! as the same thing. 

• Screen prompts must be immediately surrounded by pairs of single, double or back 
quotes. 

• Screen prompts and parameters required by the macro must appear between brackets. 
Within these brackets, each required parameter must be separated by a semicolon. 
Note that parameters are case sensitive. 

• The body of the macro (containing strings of commands) must appear between pairs of 
single, double, or back quotes. Parameters required by the body of the macro must be 
surrounded by individual pairs of brackets without any extra spacing. 

• The macro body may be made up of as many strings (250 characters maximum for 
each string) as is needed to define the macro. 

• The entire macro definition must end with a semicolon. 

For more information on using the DEFINE command, please refer to the HP EGS Syntax 
Reference. 

Short Macros vs. Long Macros 
There are two basic types of macros: short and long. A short macro is any macro which has 
a body limited to one string of 250 characters maximum. These macros have a special 
property, as they may be used as constants in expressions. A short macro is also one in 
which the body of the macro can be numeric. This allows you to create constants and 
variables using macros. Note that the names of short macros used in expressions cannot 
have special characters like *, -, or + since these symbols are considered numeric operators. 

A long macro is simply a macro that has more than one string. It uses more memory than a 
short macro, but has the advantage of being as long as you wish. It can be like writing a 
small program. Long macros are not allowed in expressions. 

An example of a short macro would be 

OEF ABC "250 CHARACTERS MAXIMUM "; 

while a long macro would look like this: 

OEF XYZ "10 CHARACTERS" 
"20 CHARACTERS "; 
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Note that if you type a macro body from the keyboard (rather than inputting it from a file), 
entering a <: c r;' will terminate a string just like a closing quote, back quote, or double quote 
would. 

How the System Interprets Information 
To understand how HP EGS interprets the contents of a macro file, you must also under
stand how the system reads data. The HP EGS system includes a section of code which 
filters and reads all data sent to it by the user. This code performs the initial processing of 
data as it is entered into the system either by typing from the keyboard or by selecting menu 
items. 

The first thing this filter does is break the input into small pieces of data called tokens. A 
token is merely a unit of input. You can think of the words of a sentence as its tokens. In HP 
EGS, the tokens are the individual pieces of information entered for every command. 

The second thing the filter does is classify each token. For example the token ADD is 
classified as a command. At any time, the system accepts only a limited number of types of 
input. In fact when you fail to enter an appropriate item, the filter responds with a message 
telling you what it expected. 

When the filter encounters a macro (a name that has been defined), the following steps 
occur: 

1. The filter looks for the macro definition in the macro file stored in current memory. 

2. The filter determines how many parameters are associated with this macro. 

3. The filter displays any prompts associated with the parameters. 

4. The filter collects the same number of tokens as there are parameters. Note that the 
filter does not check to see if the tokens are appropriate values for the parameters. A 
space, comma, or <cr> is a delimiter for these tokens. A semicolon as well as a 
Graphics Editor command will terminate the token string. If there are not enough 
tokens for all the parameters defined before the end of the token string, a default value 
is substituted for those parameters without corresponding values. 

Note 
A parameter cannot contain delimiters because the system uses delimiters to break 
the input into multiple tokens. 
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5. The filter substitutes the tokens it just collected for the parameters listed in the body of 
the macro, and it re-scans the resulting string of commands. 

A final note to remember. When the system encounters an error, it will display a message on 
the screen telling you what went wrong. In addition, it will dump the most recent input lines 
(up to 80 characters) on the alpha screen and place a . symbol to indicate where the error 
occurred. 

Macro Substitutes for Commands 
One way to make commands easier to use and more intuitively obvious to the user is to 
substitute macros for commands themselves. Consider the following examples: 

DEF GRID* 
{'Enter the dist between grid points. how often to display theM'} , GRID '; 

This example defines a new command macro named GRID*. This macro does nothing more 
than display a prompt on the display screen to remind you how to use the GRID command, 
and then it executes a normal GRID command. The * at the end of the macro name ensures 
that the system will be able to distinguish between the Graphics Editor command GRID and 
the macro GRID*. 

DEF $F IT ' : F '; 

This example replaces the command option : F, which could be used in the WINDOW 
command, with words that more clearly describe the action you want the system to perform. 

DEF log_on {'Enter your naMe' N} 
'PRE #5:/USERS/{N};'; 

This example provides a simple way for users who share an SRM to log on every day. 
Rather than having to type in the full path name to prefix to one's own directory, the user 
needs only to type in his or her name. This macro is particularly convenient for users who 
may be unfamiliar with SRM notation. 

Of course, if you plan to use these macros often, you could place them in the screen menu 
using the MENU command. 
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Temporary Macros 
Now let's consider a macro that might be defined for temporary use during an editing 
session. A common situation that arises is the need to move a variety of components from 
one layer to another. The MODIFY command is used for this purpose. However, the syntax 
of the command makes it difficult to type in the command over and over again. Thus, we 
might want to create a new macro to help us perform this step repeatedly. Once the 
operation is complete, we probably will not need this macro again since it was tailored to the 
unique problem being solved at the time. 

The following example shows how we could move components from the layer they are on 
to layer 10: 

DEF chan9'e_it {"Select cOITIPonent to chan9'e"}(;Y} "MOD O(}'{Y} 0,0 :L10j"j 

This macro moves a selected component from its current layer to layer 10, with no change 
in position. To call up this macro, we could type in its name (or place the name in the menu 
and select it), and then select the component. The MODIFY command requires that we 
enter two x,y points. The first selects the item to be modified; the second defines a reference 
point which is used if the item is moved. Since we only want to change the layer number, a 
dummy reference point 0 ,0 appears in the body of the macro; thus we only have to pick one 
point when we invoke the macro. 

Let's see what sequence of events really happens when we call up the macro ch an 9'e_i t: 

1. The prompt S e 1 e c t co ITI P 0 n e n t to c han 9' e appears at the top of the display screen. 

2. The filter waits for us to give it the next two tokens. These should be the coordinates of 
the object that we select. Let's assume that we select a point whose coordinates are 
100,200. 

3. The filter substitutes these values for the parameters in the body of the macro and 
re-scans the replacement string. The final result is the same as if we had typed in 

MOO 100,200 0,0 :Ll0; 

To MODIFY another component, we must invoke the macro again. If we have a large 
keyboard (Le., HP 98203A), we can do this conveniently by pressing CJLJ (the RECALL 
softkey) (assuming that the last thing we entered was the macro name and it was typed from 
the keyboard) and (Return ). Then we can select the next item to move. Alternatively, we 
could place this macro in the screen menu and repeatedly select it. 

Suppose now that we want to move all rectangles on layer 5 to layer 7. Although we could 
do this like we did the previous macro, it is easier to define a macro that does all the moves 
for us at once. Consider the following macro: 

DEF change_all "MOD R5 1),0 (1,0 :L7; change_all "j 
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This macro moves all rectangles on layer 5 to layer 7 by continually calling up the same 
macro until all rectangles have been moved. Thus by invoking a simple macro once, we let 
the system perform all of the work. Note that the last thing the macro does is to call itself. 
Any macro which calls itself again is termed recursive. 

This recursive macro makes several assumptions. First, it assumes the point 0 ,0 is in the 
display viewport; second, it assumes all the rectangles we want to move are also in the 
display viewport. If they are not, we could easily move them into the display using the 
WINDOW :F command. Note that the descriptor R5 limits the search to rectangles on layer 
5. Had this descriptor been left out, the macro would loop forever. If you aCcidentally do 
write a macro which loops forever, press ~ until the system gives you an error 
message. In general, recursive macros do not stop and are of limited use. However, if the 
system encounters an error, it terminates the macro. This macro causes an error, since 
eventually there must be no more rectangles on layer 5 to modify. 

Macros to Save Values and Set Modes 
Macros can also help you save values and set modes. For example, in a floor plan we might 
want to label each desk with a sequential number such as DESKl, DESK2, and so on. Of 
course, it would be convenient if we could select the item and have it automatically labeled 
with the next sequential number. The following macros do this: 

DEF I,IAL 1; 
DEF CLASS "DESK"; 
DEF TIC "'"; 
DEF DESK_LABEL {"Select location for desK number"X;Y} 

"ADD NG (TIC+CLASS+NUM2STR(I,IAL)+TIC) {X},{Y}; NDP 
DEF I,IAL (I,IAL+1H"; 

Let's take a moment to look at how this routine works. 

• The macro I)AL defines a numeric constant for later use as a variable in an expression. 
I,IAL indicates the initial value for the desk number, which in this case is 1. 

• The macro CLASS defines the alpha portion of the label, which is DESK. Since the 
definition is enclosed in quotes and it is a short macro, the value is a text string. 

• Similarly, the macro TIC defines a constant whose value is the single quote character. 
This is done to prevent problems with quotes within quotes in the next macro. 

• The macro DESK-LABEL is the heart of the solution. It accepts an x,y location for the desk 
number and adds the note defined inside the parentheses on layer 6. The note consists 
of a TI C (') , a CLASS (DESK), the number represented by I,IAL (initially 1), and a 
second TIC. The NUM2STR function is allowed in an evaluated expression (see the EV
ALUATE command in the HP EGS Syntax Reference). The result of this macro is the 
note DESK 1 added to layer 6. Next the NOP command returns the system to a no
command state. To increase the next number in the sequence by one, I,IAL is redefined 
to be I,IAL + 1. The semicolon after the entire macro terminates the command. 
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Macros to Modify Existing Information 
The HP EGS personalities may contain some information you want to modify. For example, 
the Electrical Schematic Drawing personality provides default reference designators for each 
library part. Suppose we want to increase the numerical values of these designators in
crementally when we add them. Instead of just adding a designator, we need a macro to 
modify the default value. The following macros do this: 

DEF VAL 1; 
DEF CLASS "U"; 
DEF TIC ""'; 
DEF AUTDREF {"Select the reference designator to Modify"X;Y} 

"MDD N {X},{Y} 0,0 :E (TIC+CLASS+NUM2STR(VAL)+TIC); 
DEF I)AL (VAL + 1 ) ;" ; 

This macro operates in a manner similar to the one described previously. The major 
difference is that it modifies the existing designator (using MOD :E) instead of adding new 
text to the drawing. 

System-defined Macro Constants 
To allow your macros and macro instances to interact easily with the HP EGS system, a 
series of constants are provided. These constants are macros whose values denote the state 
of the system. Some of these constants define environment values while others relate to the 
most recent component selected in a drawing. You can use these values in expressions as 
needed. However, you should not use these names for your own macro constants, as the 
system sets the values corresponding to these names and would overwrite any values that 
you might store. 

System Constants 
The following constants define the current system status: 

P 1){ 

PlY 
P2X 
P2Y 

SYSTEM_AREA 
SYSTEM_ASSD_ON_PDRTl 
SYSTEM_ASSO_ON_PORT2 

SYSTEM_DECIMALS 

SYSTEM_DIM_DECIMALS 
SYSTEM_DIM_DIR 

Coordinates of the lower left and upper right corners of the 
current window for viewport 1 

The value returned by the AREA command 
1 if associated text in port 1 is turned on, 0 if off 
1 if associated text in port 2 is turned on, 0 if off 

The cumulative area returned by the AREA command 

Number of decimal places for output 

Number of decimal places for output of dimensions 
Current orientation of dimensions (HORIZONTAL or IN
LINE) 



SYSTEM_DIM_EXT 
SYSTEM_DIM_FSIZE 
SYSTEM_DIM_SCALE 
SYSTEM_DIM_UNITS 

SYSTEM_DIST 

SYSTEM_DIST_Y 

SYSTEM_DRAWING_NAME 
SYSTEM_ECHD 

SYSTEM_FSIZE 

SYSTEM_GRID_ON_PORTI 
SYSTEM_GRIO_ON_PORT2 
SYSTEM_GRIO_RES 
SYSTEM_GRID_SPACE 

SYSTEM_LOCK 
SYSTEM_LOCK_ENFORCE 

SYSTEM_NEST_PORT_l 
SYSTEM_NEST_PORT_2 
SYSTEM_NI,IOLS 

SYSTEM_POINT _>: 
SYSTEM_POINT_Y 

SYSTEM_RADIX 

SYSTEM_RAW_PNT_X 
SYSTEM_RAW_PNT_Y 

SYSTEM_SNAP_PNT_X 
SYSTEM_SNAP_PNT_Y 

SYSTEM_UN IT_RES 
SYSTEM_UN IT_TYPE 
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Dimension extension distance 
Default character height for text in dimensions 
Current scale factor applied to dimensions 
Current units of the dimensions 

The vector distance between the two points selected for the 
DISTANCE command 

The X distance between the two points selected for the 
DISTANCE command 
The Y distance between the two points selected for the 
DISTANCE command 

The name of the current drawing 
The value indicating the current status of the ECHO com
mand (I = ECHO ON, 0 = ECHO OFF) 
Default character height for notes and text 

1 if grid in port 1 is turned on, 0 if off 
1 if grid in port 2 is turned on, 0 if off 
Current number of grid points per user unit 
How often grid points are displayed 

The current logical level 

The current lock angle 
o if NOT enforced, 1 if enforced 

The current nesting level in viewport 1 
The current nesting level in viewport 2 
The number of volumes in the volume search table 

The X coordinate value returned by the POINT command 
The Y coordinate value returned by the POINT command 

Radix used for numbers ( . or, ) 

The raw x,y coordinates of the last point selected 

The current snapping mode (:GRID, :RAWPOINT, :IN
TERSECT, :VERTEX, :PRIMITIVE) 

The x,y coordinates of the last point snapped to 

The resolution of the units 
The type of units currently in use (inches, feet, etc.) 
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Let's take a look at an example. HP EGS automatically defines four system constants for 
your use - pIx, ply, p2x, and p2y. They are the coordinates of the lower left and upper 
right corners of viewport 1. These are used by the personalities to define the panning 
macros. One of these macros is as follows: 

DEF PAN_LL 'WIN (p2x-!,91(p2x-p!x)), (p2y-!,91(p2r-p!y)) 
(p2x-O,91(p2x-p!x)), (p2y-O,91(p2r-p!y)) ;'; 

The effect of this macro is to move the viewport to the left and down. These equations 
define the two diagonal corners of the new rectangle based on the location of the point 
p2x,p2y. The new coordinates are 190% and 90% to the left and down from p2x,p2y. 
Thus, the area displayed is the same size as the previous viewport and overlaps it by 10% in 
both the x and y directions. 

p2x,p2y 

plx,ply 
90% 

190% 

Component Constants 
Each time a component is selected in the system, a series of macro constants is set. They are 
set whenever a component is selected in a drawing. Unless specified otherwise, the value is 
expressed in user units. 

All Components 

The following constants are defined regardless of the type of component referenced: 

SYSTEM_LAYER 

If the component has associated text, this string 
contains that text 

Numeric value defining the layer (1-255) of the 
component; zero is used for instances 



SYSTEM_LL_)( 
SYSTEM_LL_Y 
SYSTEM_UR_)( 
SYSTEM_UR_Y 

SYSTEM_PRIMITIVE 

SYSTEM_STEP_COLS 
SYSTEM_STEP_ROWS 
SYSTEM_STEP_ROTATIoN 

Arc 

SYSTEM_CENTER _)< 
SYSTEM_CENTER_Y 
SYSTEM_FILL 
SYSTEM_FINISH_ANGLE 
SYSTEM_RADIUS 
SYSTEM_RESOLUTION 
SYSTEM_START_ANGLE 
SYSTEM_WIDTH 

Circle 

SYSTEM_CENTER _)( 
SYSTEM_CENTER_Y 
SYSTEM_FILL 
SYSTEM_RADIUS 
SYSTEM_RESOLUTION 
SYSTEM_WIDTH 

Dimension 

SYSTEM_oIM_PT1_X 
SYSTEM_oIM_PT1_Y 
SYSTEM_oIM_PT2_X 
SYSTEM_oIM_PT2_Y 
SYSTEM_DIM_SLANT 
SYSTEM_ToL_FSIZE 
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Defines the boundary rectangle for the selected 
component (lower left and upper right coordinates) 

Defines the type of the last component (primitive) 
referenced. Is one of the following: ARC, CIRCLE, 
DIMENSION, HATCH, INSTANCE, LINE, MARKER, 
NOTE, OVAL, POLYGON, RECTANGLE, TEXT 

If the component is implicitly stepped, these 
constants have the step values 

The x,y location of the center of the arc 

o if the arc is unfilled, 1 if filled 
The ending angle of the arc 
The radius of the arc 
The resolution of the arc 
The initial angle of the arc 
The width of the arc 

The x,y location of the center of the circle 

o if the circle is unfilled, 1 if filled 
The radius of the circle 
The resolution of the circle 
The width of the circle 

The end points of a linear dimension 

The slant of the dimension text 
The font size of the tolerance values 
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Hatch 

SYSTEM_ROTATION 
SYSTEM_WIDTH 

Instance 

SYSTEM_INST_NAME 
SYSTEM_MIRROR 
SYSTEM_ORIGIN_X 
SYSTEM_ORIGIN_Y 
SYSTEM_SCALE 
SYSTEM_ROTATION 

Line, Polygon 

SYSTEM_CONST_LINE 
SYSTEM_FILL 
SYSTEM_LEADER_LINE 
SYSTEM_WIDTH 

Marker 

SYSTEM_ORIGIN_X 
SYSTEM_ORIGIN_Y 

Note, Text 

SYSTEM_FILL 
SYSTEM_FONT_SIZE 
SYSTEM_FONT_SLANT 
SYSTEM_LOG_LOC_X 
SYSTEM_LOG_LOC_Y 
SYSTEM_MIRROR 
SYSTEM_OR I G I N_}( 
SYSTEM_ORIGIN_Y 
SYSTEM_ROTATION 
SYSTEM_TAG 
SYSTEM_ TE>(T 
SYSTEM_TEXT_REMAIN 

SYSTEM_TEXT_SLANT 
SYSTEM_TEXT_VALUE 

The rotation of the hatch lines 
The spacing between hatch lines 

The name of the instance, null if unnamed 
The mirror of the instance (: MX, : MY, : MXY, NOM I RROR) 
The x,y location of the instance 

The scale of the instance 
The rotation of the instance 

o if line is NOT construction line, 1 if it is 
o in unfilled, 1 if filled 
o if line is NOT leader line, 1 if it is 
The width of the line (polygon boundary) 

The x,y location of the marker 

o if text unfilled, 1 if filled 
The height of the characters 
The slant of the characters 
The logical x,y location of associated text 

The mirror of the text (:MX, :MY, :MW( ,NOMIRROR) 
The x,y location of the text 

The rotation of the text 
The value of the tag if this is associated text 
The actual text itself 
The remainder of a text string after initial 

numerical values are removed 
The slant of the text 
The initial numerical values contained in a text string 



Oval 

SYSTEM_CENTER_X 
SYSTEM_CENTER_Y 
SYSTEM_FILL 
SYSTEM_FINISH_ANGLE 
SYSTEM_RADIUS 
SYSTEM_RESDLUTION 
SYSTEM_START_ANGLE 
SYSTEM_WIDTH 

Rectangle 

SYSTEM-FILL 
SYSTEM_WIDTH 
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The x,y location of the center of the oval 

o if the oval is unfilled, 1 if filled 
The ending angle of the oval 
The radius of the oval 
The resolution of the oval 
The initial angle of the oval 
The width of the oval 

o if unfilled, 1 if filled 
The width of the rectangle 

Let's look at an example that uses a system constant to find out the current snapping mode, 
and uses system constants to define the location of the boundary rectangle surrounding a 
component. Suppose we want to add a circle around selected components in a drawing. We 
want to place each circle the same distance from the edge of each component, such that all 
encircled components in a drawing look similar. This means we must use the rawpoint 
snapping mode to place the circles. We could use the macro: 

DEF ENCIRCLE ("Select the COMPonent to encircle." X;Y) 
"IDENTIFY (X),{Y); 

DEF OLDSNAPMDDE I"'+SYSTEM_SNAP_MODE+' "); :RAW " 
"ADD C 1 : RC " 
"IO.6*SQRTISQRISYSTEM_UR_X-SYSTEM_LL_X)+SQRISYSTEM_UR_Y-SYSTEM_LL_Y))) " 
"IISYSTEM_UR_X+SYSTEM_LL_X)/Z) , IISYSTEM_UR_Y+SYSTEM_LL_Y)/Z); 

OLDSNAPMODE NOP "; 

This macro performs the following: 

1. It defines the macro ENCIRCLE, the prompt that should appear on the screen when this 
macro is selected, and the x,y coordinates that identify the selected component. 

2. The IDENTIFY command is used to set the system constants for the selected compo
nent. These constants include the upper right and lower left comers of the boundary 
rectangle. 

3. A new macro OLDSNAPMODE is defined to record the current snapping mode. This allows 
us to reset the snapping mode to its old value after we are done using the ENCIRCLE 
macro. Notice how the quote marks around the snapping mode are appended to the 
text string (using quotes within quotes); quote marks by themselves would be ignored 
by the system. Note also that quote marks are necessary to distinguish text strings from 
integers or real numbers in evaluated expressions. 
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4. The :RAW snapping mode is set so that we can add the circle exactly where we want it 
(independent of the grid setting or location of other components in the drawing). 

S. A circle is added to layer 1 with the radius-centerpoint method. To find the radius, we 
use the Pythagorean theorem to calculate the distance from the lower left corner of the 
boundary rectangle to the upper right comer (which forms a diagonal line through the 
rectangle). We multiply this value by 0.6 so that the circle, once drawn, will appear a 
little bigger than the boundary rectangle being encircled (multiplying by O.S would 
have placed the circle right on the corners of the boundary rectangle itself). 

To find the center of the circle, we average the distances of both sides of the boundary 
rectangle and divide them by two. These values give us the x,y coordinates of the 
centerpoint of the boundary rectangle. 

6. Once the circle is added, we invoke the macro OLDSNAPMODE to return to the snapping 
mode that was previously in use. We terminate the ADD command with NOP which 
places the graphics Editor into a no-command state. 

Note that if you try to type in this macro as it appears on this page, you must pay attention to 
spacing. Although some quotes appearing in this macro are not required, they are added to 
emphasize where the extra spaces are necessary . 

. -----------------, 
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Conditional Macros 
In some situations, the effect of a macro should depend on the data. The macro function 
IFELSE can be used for this purpose. The IFELSE function considers three parameters: 

• The condition to evaluate. The condition must be true or false. Whenever HP EGS 
returns a numeric result, 0 is considered false and all other values are considered true. 

• The value to return if the condition is true. 

• The value to return if the condition is false. 

The following example illustrates the concept. Suppose you wish to have a single macro that 
turns the grid on or off. Recall that even if the grid is turned on, it may not be visible. This 
could be because the grid is too dense, or because it is very coarse and you are "windowed 
in." Suppose we also wish to display the current grid setting (on or off). The following three 
macros accomplish this task. Let us assume that menu slot 3,1 is being used to display the 
grid setting information. 

DEF grOFF {"The grid will be turned on"} "switch 'grON' 0"; 

DEF grON {"The grid will be turned off"} " switch 'grOFF' " . , 
DEF switch {M;C} 

"MEN :C=Y {M} 311; (IFELSE (SYSTEM_GRID_ON_PORT1={C}1 ' WIN :G;' 1 ' ')) "; 

In the first two macros, we define g rON and g rOFF such that when one of them is selected, a 
prompt appears on the screen and the action 5 wit c h takes place. The action 5 I", i t chis 
defined in the third macro using two values: M for menu, and C for constant (the last two 
items of the previous macros). This macro then uses the MENU command to specify the 
color (yellow inverse video) and location of the text string to be placed in the screen menu. 
Next a condition is specified: (1) if the system constant and C agree (meaning the condition is 
true), then the system performs the action listed inside the first pair of single quotes; (2) if the 
system constant and C do not agree (meaning the condition is false), then the system 
performs the action listed inside the second pair of single quotes. 

Let's consider how these macros might work in a real situation. Assume that initially the grid 
is off and the menu item g rOFF is displayed in the menu slot 3,1. When the item HOFF is 
selected, the following steps take place: 

1. The prompt The grid ~Iill be turned on is displayed. 

2. The text" SIAl i t c h 'g rON' 0 "is substituted for' g rOFF' and the process continues. 

3. Since SIAl i t chis a macro with two parameters, the filter collects two tokens (in this case 
the string' g rON' and the value 0 which are supplied by the original macro). 
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4. These two parameters are then substituted as defined in the SI .. Ji tch macro and the filter 
continues. 

5. As a result of these two substitutions, a MENU command is executed which places a 
macro defining the current state (namely 9 rON) in the appropriate menu box. 

6. Next, the filter evaluates the expression contained in parentheses. This expression uses 
the IFELSE function and compares the current grid setting (defined by the system 
macro constant SYSTEM_GRID_ON) with the second parameter of the macro sl",itch. If 
they agree (Le., the grid setting matches the value specified in the macro defining it), 
the action WIN : G; takes place, thus executing a WINDOW command and toggling the 
grid setting. If they do not agree, a blank string is evaluated and the command is 
completed. 

To tum the grid off, you could select the menu box labeled 9 rDN and a similar process would 
occur, replacing the menu box with the words HOFF. 

Space Planning Example 
The macro file for the Space Planning personality is: 

EWSP: SP_f~C, TE)<T 

This file contains the information needed for all the macros in the screen menu plus any 
other macros we might reference. Most of the examples in the Space Planning personality 
are simple and very straight forward. Below are some examples which will help in under
standing this macro file. 

We must add the new OPEN* and CLOSE* macros for our personality, which will display 
furniture with doors/drawers opened and closed, in the macro file. Remember that in the 
process file we defined earlier, we stated that anything added to layer 7 would represent 
open furniture. These macros could be written as follows: 

DEF DPEN* {"Furniture will be opened,"} 
" SHDW lIE7 ;"; 

This macro requests that all components on layer 7 be displayed. 

DEF CLDSE* {"Furniture will be closed,"} 
"SHOW -E7i"; 

This macro requests that all components on layer 7 be turned off. 

For more information on the other macros defined for this personality, see the macro file 
EWSP:sp_mc. TEXT. This file is annotated to explain what many of the macros do. 
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Creating Library Parts 
In many cases you may want to use the same parts over and over again in your drawings. 
You can create your own library of parts by saving drawings in drawing files (files ending 
with _d). Each time you bring a saved drawing into another drawing, the system will display 
it as an instance. 

To create a part, use the EDIT command to call up a clear display screen. Then place the 
components you want on the screen and use the SAVE command to store the drawing. 

The first thing you should check when you begin creating a part is your personality's process 
file. This file contains many instructions that help the system set up the drawing environ
ment. For example, you may want to ensure that the drawing units (feet, mm, etc.) are 
appropriate for the part being drawn, and that there are enough system points per unit for 
good resolution of the drawing on the screen. In addition you may want to set the drawing 
grid (to which points can snap) to include just the number of system points you need, and 
display only those grid points that are convenient to work with. 

To modify an existing part, use the EDIT command to bring the part up on the screen, 
change the part as necessary, and save the changed drawing under its original file name. 
Then when you call up any other drawings that reference this drawing, they will reflect the 
changes you made. 

Special Drawing Considerations 
It is wise to consider your eventual uses of parts before you design them. This preplanning 
can save you much revision work later on. Think about these topics whenever you are 
creating new drawings and library parts: 

• Grid Setting: Where would you like points to snap on your drawing screen? How 
many grid points would you like to see in the display? When you first begin drawing a 
part, you may want to window in to a smaller portion of the screen so that you can see 
your grid display and so that you draw your part at a realistic scale. 

• Drawing Scale: If possible make your drawings to scale (Le., actual size based on the 
units specified in your process file). 

• Origin Placement: The origin (0,0 point) always becomes the reference point for a 
drawing. Whenever you add a part to another drawing, the system tracks the part as 
you move it around by this reference point. This means that the origin should be 
located where it is convenient for part placement in a drawing (Le., on a point you want 
to line up with the grid, or in the same place as a physical or logical port). 

• Layers: You can place various parts of a drawing on different layers if you need to 
display them separately as well as together. You may also bind different layers together 
in the process file - this lets you turn a layer on or off in conjunction with another layer. 
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• Nesting Levels: For some drawings you may want to nest parts inside parts (creating 
instances within instances), which allows you to display selected levels of detail on your 
screen at any time. This can be particularly useful for drawings where you want to show 
physical hierarchy. To change an instance within a drawing, you may use the EDIT 
command; this is convenient since you do not have to call up the drawing file itself to 
make the desired changes. 

• Associated Text: When you associate text with a library part, you may associate it 
either to a component in the drawing or to the drawing itself. You may want to associate 
the text to the endpoint of a component (using vertex mode) if this is also the location of 
a logical point. If you associate text to a drawing, and then add that drawing to another 
drawing, the text is copied and associated to the instance component. You always have 
the option to display associated text or not; the default is to not display it since it often 
clutters a drawing. Tag values may be assigned to associated text if you plan to use 
post-processors. Tag values are numerical classifications of parts which you may define. 

• Logical Levels: When you create a part the system automatically assigns it the logical 
level 1. However, you may want to assign lower levels to parts in order preserve a 
logical or conceptual hierarchy. 

• Post-processors: Pay close attention to the associated text in your drawings if you plan 
to extract additional information about your drawings from other application programs. 
For example, the HP EGS connection list utilities require that annotation among 
schematics being merged must be unique for each part, and that annotation between a 
schematic and a PC board being compared must match. 

• Instances: If you plan to create parts by nesting instances within a drawing, be careful 
about smashing these instances. Smashing them will destroy all drawing hierarchy. If 
you simply want to see more detail inside the instances you are working with, use the :N 
option of the WINDOW command. 

Macro Instance Library Parts 
A "macro instance" is a macro that describes an instance (or library part). This instance 
differs from an ordinary instance because, each time you add the macro instance to a 
drawing, you must supply values for the macro's parameters which determine how the 
macro instance is to appear. 

In essence, a macro instance defines a "family of parts" whose members look alike but are 
not exactly the same. One common use of macro instances might be in mechanical draWing, 
where you could have parts classified as bolts, nuts, hinges, etc. Each time you add one of 
these parts to a drawing, it would be convenient to add a standard part and simply specify 
the values that characterize that particular part. This means you could make one library part 
for each type of object, instead of one for every possible size and shape of that object. 
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Use the Pascal Editor to define a macro instance (using the DEFINE :I command), and save 
each instance in a separate file ending with the suffix _ i. When a drawing containing a 
macro instance is saved, the drawing file contains only the reference to the macro instance's 
file and a list of the parameters needed to create the drawing. Also make sure the name of 
the macro you define is exactly the same as the file name you save it under. 

Once a macro instance has been added to a drawing (using the ADD <instance> com
mand) and all the parameter values supplied, a graphical representation of the result is 
displayed. You may then manipulate the macro instance like any other instance. 

The EDIT command allows you to change a macro instance in two ways: by changing the 
definition of the macro instance or by changing the values supplied for any parameters in 
the macro instance. For more information on editing instances, please refer to the EDIT 
command in the HP EGS Syntax Reference. 

One example of a macro instance is for space planning. This particular one would allow you 
to create a desk of any size, rotated at any angle. This macro instance file contains the 
following information: 

DEF :1 DESK {"Enter the desK len.th" lenlth "I" 
"Enter the desK width" width "1" ; 
"Enter the desK rotation" rotation "O"} 

'DEF DLDSNAPMDDE (" '"+SYSTEM_SNAP_MODE+" '"J ; :RAW ' 
"ADD PI 0,0 {lenlth} ,0 {lenlth} ,hlidth) O,hlidth} O,(H" 
"MOD PI 0,0 0,0 :R{ rotation}j" 
" OLDSNAPMDDE "j 

This macro builds a macro instance of a desk a follows: 

1. It defines the macro DESK, the prompts that should appear on the screen when this 
macro is selected, and the parameters (I en It h, "Ii d t h, rot a t ion) we need to specify 
to make the drawing. 

2. A new macro OLDSNAPMDDE is defined to record the current snapping mode. This allows 
us to reset the snapping mode to its old value after we are done using the DESK macro 
instance. 

3. The: RAW snapping mode is set so that we can add components exactly where we want 
them (independent of the grid setting or location of other components in the drawing). 

4. We use an ADD command to draw a polygon which is the length and width of the desk 
we wish to create. This ADD command refers to the parameter values 1 en .th and "'i dth. 

5. The MDDIFY command is called to rotate the polygon the correct angle required. 

6. Once the desk is drawn, we invoke the macro OLDSNAPMODE to return to the snapping 
mode that was previously in use. We terminate the DEF I NE command with a semicolon. 
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To place this macro instance in a drawing, we could type in ADD desk, enter the parameters, 
and enter the desired x,y coordinates or select a point with the stylus. Then we could redraw 
the instance at a deeper nesting level to see the desk using WIN : NZ ; . 

Now let's take a look at a more complex macro instance designed to draw wall dividers. 
There is usually a need to add partitions to the layout of any area. These partitions, or walls, 
may be purchased from a manufacturer and ordered in different lengths and widths. The 
following macro instance allows you to specify different partition lengths, widths, and angles 
of rotation with just one definition. 

DEF :1 WALL {"Enter the wall lenlth" lenlth "I" 
"Enter the wall width" width "I" ; 
"Enter the wall rotation" rotation "O"} 

'DEF OLDSNAPMOOE ("'"+SYSTEM_SNAP_MODE+"'"); :RAW ' 
"ADD C5 :RC ({width}/Z) 

0,0 
({lenlth}*COS({rotation})), ({lenlth}*SIN({rotation}));" 

"ADD L5 :FILL :W {width} 
({width}/Z*COS({rotation})) ,({width}/Z*SIN({rotation})) 
(({lenlth}-{width}/Z)*COS({rotation})) , 
(({lenlth}-{width}/Z)*SIN({rotation}))" 

" OLDSNAPMODE "; 

This macro builds a macro instance of a wall divider as follows: 

1. It defines the macro WALL, the prompts that should appear on the screen when this 
macro is selected, and the parameters we need to specify (I en It h ',Ii d t h rot a t ion) to 
make the drawing. 

2. A new macro OLDSNAPMODE is defined to record the current snapping mode. This allows 
us to reset the snapping mode to its old value after we are done using the WALL macro 
instance. 

3. The: RAW snapping mode is set so that we can add components exactly where we want 
them (independent of the grid setting or location of other components in the draWing). 

4. We use the ADO command to draw two circles which are at the ends of the wall we wish 
to create. This AD 0 command refers to the parameter values len It h, ", i d t h, rot at ion. 

5. We use a second ADD command to draw the wall itself. The wall will be a line with width 
and will be filled. This ADD command refers to the parameter values 
length, "Jidth, rotation. 
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6. Once the wall is drawn, we invoke the macro DLDSNAPMDDE to return to the snapping 
mode previously in use. We terminate the DEFINE command with a semicolon. 
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Another more complex example of a macro instance appears in the HP EGS Mechanical 
Drafting personality, in the drawing named EWME:nutsd~. This macro instance builds a nut 
shown from the side view as follows: 

DEF :1 NUTSD {"ENTer the nut diameter." BDIA} 
\ DEF DLDSNAPMDDE (" '" +SYSTEM_SNAP _MODE +" '" ) j : RAW \ 
"ADD All (O.G*{BDIA}) '(0.97HBDIA}) (O.G*{BDIA}) ,(0.485*{BDIA})" 

" (O.75*{BDIA}) '(O.7275HBDIA}) j" 

" (O.G*{BDIA}) ,((I.485*{BDIA}) (O.G*{BDIA}) ,(-O.485*{BDIA})" 
" (0.75HBDIA}) ,0 j" 

" (O.G*{BDIA}) ,(-O.485HBDIA}) (O.GHBDIA}) ,(-1).97HBDIA})" 
" (1).75*{BDIA}),( -O.7275*{BDIA}) j" 

" L11 (O.G*{BDIA}) ,(-1).97HBDIA}) 1),(-(1.97*{BDIA})" 
" 0'(0.97HBDIA}) ((I.G*{BDIA}) ,(O.97*{BDIA}) j" 

" (O.75*{BDIA}) ,(-(J.7275*{BDIA}) (0.75HBDIA}) ,(0.7275*{BDIA}) j" 

" O,(-(1.485HBDIA}) ()'G*{BDIA}) ,(-0.485*{BDIA}) j" 

" 0,(0.485*{BDIA}) (O.GHBDIA}) ,(O.485*{BDIA}) j" 

" DLDSNAPMDDE " ; 
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1. It defines the macro NUT SO, the prompt that should appear on the screen when this 
macro is selected, and the parameter we need to specify (5DlA) to make the drawing. 

2. A new macro OLDSNAPMODE is defined to record the current snapping mode. This allows 
us to reset the snapping mode to its old value after we are done using the NUTSD macro. 

3. The: RAW snapping mode is set so that we can add components exactly where we want 
them (independent of the grid setting or location of other components in the drawing). 

4. We use a series of ADD commands to draw three arcs and several lines outlining the nut 
(side view perspective). These ADD commands refer to the parameter value 5D I A. 

5. Once the nut is drawn, we invoke the macro OLDSNAPMODE to return to the snapping 
mode that was previously in use. We terminate the DEF I NE command with a semicolon. 

To place this macro instance in a drawing, we could type in ADD n 1.1 t s L i, specify the 
diameter of the nut, and enter the desired x,y coordinates or select a point with the stylus. 
Then we could use the WINDOW command to redraw the instance at a deeper nesting level 
to see the nut. 
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Space Planning Example 
The library parts created for the Space Planning personality are located in the volume 
EWSP: shipped with your system, under the following drawing file names: 

EWSP: IdesK-d 
EWSP:sdesK-d 
EWSP:lchair_d 
EWSP:schair_d 
EWSP:ltable_d 
EWSP:stable_d 
EWSP:wfile_d 
EWSP:nfile_d 
EWSP:shelves_d 
EWSP:sphone_d 
EWSP:lphone_d 
EWSP:secphone_d 

large desk 
small desk 
large chair 
small chair 
large table 
small table 
wide file cabinet 
narrow file cabinet 
shelves 
small phone 
large phone 
secretary's phone 

These parts appear like this: 

I LDESK I 
.. . . 
. . 
...... . ..... 

1 ~DES~ 1 ..... 1 _ST_B_L ..... 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. ...... . ..... I [I 

1 ...... .'.1 

INFLI 
: .............. : 
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In creating these parts, special care was taken to place the various pieces of furniture on the 
different layers defined in the process file. In particular, the lines for opened desk drawers 
and file cabinet doors are on layer 7, which allows us to display them or not with the OPEN* 
and CLOSE* macros. 

The Space Planning personality also has two macros instance library parts. They are: 

EWSP:desLi 
EWSP:walLi 

We showed you the text files defining the macro instances desk-i and wal Li earlier. Once 
drawn on the screen the walls would look as follows, depending on the exact parameter 
values you specify: 

~ 1 FT 

2 FT 

3 FT 

4 FT 

5 FT 

6 FT 
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Building or Modifying a Tablet Menu 
A tablet menu is a drawing that you create with the Graphics Editor, plot on paper or 
acetate, and overlay on the graphics tablet. It provides an alternative way to enter com
mands other than the screen menu or keyboard. A tablet menu not only supplements a 
screen menu, but can also replace it if you want to remove the screen menu and enlarge the 
drawing area. The tablet menu can contain both textual and graphical items. 

An example of a tablet menu is shown here: 

HP £GS General DrBIIJing 

I I I I I 
rJ. ~ 

0 " Q 

.. 0> 

.. " a 
~ 

I I I I I 
I I I I I 

This is the HP EGS General Drawing tablet menu (contained in EWSYS:gcLtm.TEXT and 
EWSYS:gdtmenlLd). You may use this menu as a template and customize it for your 
application. The arrows displayed around the inner rectangle are the only menu items. 
When you select one of the arrows with the stylus, the system pans the screen area in the 
direction of the arrow. This panning is caused by macros associated with the tablet menu 
items. 
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This tablet menu can be toggled on and off by entering TMENU L When the tablet menu is 
on, the cursor appears on the screen only when you position the stylus over the inner 
rectangle of the tablet menu. The area within this rectangle is called the active drawing area. 

/ Out 1 ine rectangle 

/" of tab 1 et menu 

Rctive drawing area 

with TMENU toggled on. 

If the tablet menu is toggled off, the cursor appears on the screen when you move the stylus 
anywhere on the graphics tablet. The system disregards any information appearing on the 
plotted tablet menu. 

/ Out 1 ine rectangle 

/" of tablet menu 

Drawi ng area 

with TMENU toggled off. 
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Drawing a Tablet Menu 
Although the General Drawing tablet menu is mostly blank, other menus created for the HP 
EGS Mechanical Drafting, Electrical Schematic Drawing, and Printed Circuit Board Layout 
personalities contain library parts. For instructions on how to plot and use these menus, see 
Appendix A of Learning HP EGS. 

To draw a new tablet menu for your application, you can create one from scratch or use the 
General Drawing tablet menu as a template. The General Drawing tablet menu is conve
nient to modify and is usually suitable for most applications. For instructions on modifying 
this tablet menu, see Appendix C of Learning HP EGS. 

To draw a tablet menu from scratch: 

1. Consider its scale. It is most convenient to draw the menu at a scale of 1 so you can 
avoid having to stop and figure the correct scale each time you plot the menu. The 
following tablet menu dimensions fit on the HP 9111A graphics tablet: 

Outline Rectangle 
Active Drawing Area Rectangle 

8 by 12 inches (203 by 305 mm) 
can be any size inside the outline 

2. Draw the outline rectangle, which serves as the outside boundary of the tablet menu. 

3. Enter: 

ADD N :Tl0l0 :AC (Return) 

and select the outline rectangle. 

4. Enter: 

"OUTLINE" (Return) 

and select the location of the note. 

Note 
If you want a delimiter in an associated text string to separate the associated text 
from the next piece of information you will enter (usually the component's loca
tion), a space must follow the text you want to associate to a component and 
precede the final quote mark. 

5. Draw the rectangle defining the active drawing area. 
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6. Enter: 

ADD N :T1010 :AC (Return) 

and select the active drawing area rectangle. 

7. Enter: 

"SCREEN" (Return) 

and select the location of the note. 

You are now ready to begin adding parts to the area of the tablet menu inside of the outline 
rectangle but outside of the active drawing area rectangle. 

8. Place rectangles in the drawing for each part you want to put on the tablet menu. 

9. Enter: 

ADD N : T 1 0 1 0 : AC (Return) 

and select the rectangle that surrounds a part you want to add. If you want to display 
the associated text on your plotted tablet menu, you may add : D to the command line 
shown above. The default is to not display associated text. 

10. Enter the text string you want to associate to the part. For example, if your part is called 
nand2, you could enter: 

" nan d 2 " (Return) 

This text string is the information passed to the Graphics Editor whenever you select 
the menu item. You can include commands and macros in this string if you wish. 

11. Select the highlighted rectangle that surrounds the part you will add. If the boundary 
rectangle of the text is too large or small for the highlighted rectangle, enter : F and a 
font size that enlarges or shrinks the boundary rectangle to the correct size. 

12. If you plan to add a part from a directory or volume not listed in the current volume 
search table, add this directory or volume name to the search table (by specifying 
SEARCH I)olltltle naMe: ; ). 

13. Enter ADD and the part name. If the part was created in another personality the system 
may ask you if you want to change the units. Enter CD for No. 

14. Place the part on the tablet menu with your stylus. If the part is too large or small for a 
particular area, enter :}( or : S and a scale factor that enlarges or shrinks the part to the 
correct size. 

The associated text supplies the information the system requires to enact the menu item 
each time you select it. In the above example, the associated text specifies to the system that 
nand2 is to be added after you enter ADD and select nand2 from the tablet menu. 
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A handy macro for adding associated text is: 

DEF TMENU_ElDX 
{'Select the rectan~le' XjV; 

'Enter the text ("XXXXX") and the XY placement point'} 
"ADD N :Tl0l0 :AC {X},{Y} "j 

This macro adds a note component on the default layer (since no layer is specified), assigns 
it the tag value 1010, and associates it to the rectangle located at X ,Yo Once you have 
defined this macro, you may enter TMENU_ElOX each time you need to associate text to a 
rectangle surrounding a menu item. The screen prompts tell you when to enter the text 
string and placement point. If you want to toggle the display of the associated text on and 
off, enter WIN : A ;, 

15. Repeat steps 7 through 14 for each part you wish to add to the tablet menu. 

16. Enter: 

SAV SEARCHj (R~urn) 

to save the volume search table in current memory. This is necessary if you modified 
the current search table before you added any parts to the tablet menu. 

17. Enter 

SAVE 

and the name of the tablet menu. The system will append the suffix _ d to the file name. 

Plotting a Tablet Menu 
You can plot the tablet menu on either paper or an acetate overlay. Before plotting, the 
tablet menu must be displayed on the screen. 

On Paper 
If you are using paper, load the plotter with C size or greater paper. A fine tip pen (Le., 3 
mm) is suggested. 

Enter: 

PLO :C :SI :V20j 

for a local plotter. If your plotter is connected to an SRM, you must also enter the SRM 
plotter directory path, a file name, and paper size. Make sure the scale and paper size values 
in this command line are appropriate for your specific drawing. The command shown here 
assumes the tablet menu drawing is to be plotted at a scale of 1. 



90 Customizing Your System 

On a Pre-cut Overlay 
If you are using a pre-cut acetate overlay made for your graphics tablet, enter: 

WIN : F; 
WIN Xl,Yl X2 ,Y2; 

Xl, Y 1 is the lower left and X2 ,Y2 is the upper right corner of the drawing. The drawing should 
completely fill the display screen. 

Place the blank acetate overlay on the graphics tablet and mark the lower left corner of the 
entire drawing area (as outlined on the tablet). A fine tip pen (i.e., 3 mm) is suggested. 

Place the acetate on the plotter and enter: 

PLO :51; 

The system will ask you to specify PIon the plotter. PI is the point (lower left corner) you 
previously marked on the acetate. 

Press ( Return) to continue plotting. (For most plotting operations you need to specify both 
PI and P2; however, when plotting a tablet menu HP EGS will ignore P2.) 

Activating a Tablet Menu 
The SAVE TMENU command creates a special tablet menu file which contains the tablet 
data. To activate the tablet menu: 

1. Place the cut-out paper or acetate tablet menu on the graphics tablet. 

2. Enter: 

SAV TMENU filename ; 

The file name must be less than six characters. The system will append the suffix 
_ tM. TEXT to the file name. 

3. The system prompts you to digitize the four corners of the tablet menu . You must 
select the corners in the order asked for by the system. 

4. Once you have selected the corners, the tablet menu becomes active and remains 
active until you leave the Graphics Editor, load a different tablet menu, or toggle the 
menu off with TMENU ;. 

To add any of the items displayed on the tablet menu to your drawing, select ADD* from 
the screen menu (or enter ADD from the keyboard) and then select the tablet menu item. 
However, if ADD is part of your associated text string, you need only select the tablet menu 
item and the desired location on the screen. 
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To turn off the tablet menu, enter: 

TMENU j (Return) 

This command will not work if your tablet menu is not loaded in the computer's current 
memory. If this is the case, simply use the LOAD command (Le., LOAD TMENU filenalTle ;)to 
bring the tablet menu into memory. Then toggle the menu on or off with the TMENU 
command. 

How the System Interprets Menu Items 
When you select a menu item from a tablet menu, the system will interpret the menu item 
information in one of two ways . 

• If the menu item is a system command, the Graphics Editor understands and performs 
the command. This is also true for user-defined macros. Commands and user-defined 
macros are case insensitive . 

• If the menu item contains other information, the system reads and acts on the informa
tion contained in the associated text string just as if you had entered it on the keyboard. 
This information is case sensitive. 

In the previous section, the example's associated text string was "n and 2 ". Notice that the 
example has a space between nan d 2 and the last set of quotes. The system interprets this 
space like (Return ). For example, numbers are tablet menu items that should not have a 
space inserted between the associated text and the second quotes. This is because you may 
want to combine several numbers together (Le., 234), and if each ended with a space (Le., 
2 3 4), the system would always enter each number as soon as you selected it. Without a 
space, the system waits for (Return ), a semicolon, or ENT (on the screen menu) before it 
enters a number string. 

Space Planning Example 
The drawing defining the tablet menu and the tablet menu file for the example Space 
Planning personality are: 

EWSP: s Pt1T1HII.uj 
EWSP:SP_tITl.TE}(T 

You can view the tablet menu drawing by calling up the Space Planning personality. Then 
enter: 

edi EWSP:sptlTlenui 

I"in :n10; 
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The WINDOW command lets you see all the detail of the parts. The Space Planning tablet 
menu looks like this: 

Space Planning 

I I I I I 
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The tablet menu was constructed using the procedure described in the previous section on 
drawing tablet menus. Briefly summarized, the General Drawing tablet menu served as our 
template. Library parts were added to the menu using the ADD <instance> command (for 
example, ADD EWSP: 1 des f')' If the library part was the wrong size for a particular menu box, 
the part was scaled up or down with the :X option. 

The ADD N command associated text to each menu item. For example, in one case we 
entered ADD N : T 1 0 1 I) : AC ,selected the menu item with the stylus, entered" 1 des K " ,and 
placed the text string in the box enclosing the menu item. If the text string was the wrong size 
for a particular menu box, we scaled the text up or down with the :F option. 

After the tablet menu was completed, we saved it by entering SAt)E EWSP:sptlllenui. The 
SAVE TMENU command creates a text file which contains the coordinates of the tablet 
menu corners and each item contained on the tablet menu. The contents of the completed 
Space Planning tablet menu file appear in EWSP:sp_tm. TEXT. 

You can plot the Space Planning tablet menu onto C size paper, cut it out, and place it on 
your graphics tablet. To activate the menu, enter SAt)E TMENU EWSP: 5 p; and select the four 
corners in the order asked for by the system. 



Customizing Your System 93 

Modifying the Message Files 
HP EGS supplies message files for the Graphics Editor and for each personality. These files 
contain the initial messages that appear when you first begin using HP EGS, as well as error 
messages and HELP messages for Graphics Editor commands and personality command 
macros. You may want to change these messages to read differently or translate them into 
other languages. 

A message file is a specially organized ASCII file that permits application programs to 
retrieve information qUickly and conveniently. Message files end with the suffix _ltlS. ABC and 
are created and modified with the Pascal Editor. 

Structure of a Message File 
A message file groups logically related sets of information in a single location. Each set of 
information in the file is denoted by a "tag field" which names the information in the set and 
provides access to it. A message file consists of one or more sets of information where each 
set of information takes the following form: 

ta. field "D" inforMation 

The t a. fie I d is the name of the information field. It is limited to 20 characters. In most 
cases this specifier is fixed and must not be altered by the user. Each tag field in a file must 
be unique. Leading and trailing blanks are not significant. 

The ,', D" characters are delimiters. 

in f 0 rl.la t ion is the information related to the specific tag field. It may consist of any number 
of lines of textual information, with no line exceeding 255 characters. The use of this 
information is defined by the application program, Only the first line of information (the line 
containing the tag field) need contain a flag C'D"), although the flag may be present in 
additional lines. 

Two special message tags appear in the file EWCODE:gediLms.ASC. They are I.lac ro_ente r 
and lilac ro_eoc. These tags substitute for either a <cr> or a semicolon. You may change the 
values of these tags (ENT and ED C) if desired, particularly for foreign languages. 

Runtime Parameters 
Many of the messages displayed by the HP EGS system contain runtime parameters. A 
string of characters of the form {$ n 1.1111 b e r des c rip t ion} denotes a runtime parameter. For 
example, one of the error messages for macros is: 

Macro_Mod291 "D"The Macro naMe '{$1 naMe}' is too Ion. (MAX ($Z}) 
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When this message is displayed, the string HI n a III e} is replaced by the name that you 
entered and the string {$2} is replaced by a number. When no description is included with 
the runtime field, the runtime parameter is a number (maximum, minimum, error number, 
etc.). Should you modify a message containing runtime parameters, include the runtime 
fields in the modified message. For example, you might change the message shown above 
to: 

Macro_Mod291 "O"The liMit of {$2} characters for a Macro naMe 
"O"was exceeded for Macro naMe '{$1 naMe}' 

Here the single line message has been broken into two lines and the order of the runtime 
parameters reversed. This is allowable as long as one does not violate the rules given above. 
Had the user changed the message to: 

Macro_Mod291 "O"Macro naMe too lonl 

the program would still function correctly, but the information about the name and max
imum size would not be displayed. 

Editing and Indexing a Message File 
Message files are modified with the Pascal Editor. After you have modified the file, it is a 
good idea to check it to make sure that you have not corrupted the file. A utility program 
EWSYS:testmfile can be used to check a message file and display a list of any errors 
encountered. In addition, you can use this utility program to generate an index to a message 
file. 

An index to a message file contains a list of the tags in the related message file and an index 
to the location of the beginning of each message. This file is stored with the suffix _Ill i • ASC. 
With short message files (such as the Manager's control file) no index file exists; rather, the 
index is built in memory each time the program is run. However, for a large message file 
(such as EWCODE:gediLms.ASC), it can take several minutes to generate an index each 
time the file is loaded. With an index file, it takes only a few seconds to load. 

Every time you modify a message file (Le., after adding a new message), you must "com
pile" or re-generate its index. This index file is stored outside the Graphics Editor. 

To check a message file you have modified and generate an index to the message file, you 
need to do the following: 

1. Select the System Utilities menu. 

2. Select the Message File Utility from this menu. 

3. When the program prompts you for the name of the message file, type in the complete 
file specification (Le., EWCOOE: led i LlrlS. ASC or a full SRM path name). Be sure to 
include the suffix. ASC with the file name. 
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4. The program will check the message file and report any errors on the alpha display. 
The errors could include such things as tag values exceeding 20 characters, duplicate 
tags, the information field being too long, or the file entered not being an ASCII file. At 
this time you should fix any errors and re-generate the message file index. 

5. Next the program will ask you for the name of the new index file. Enter the complete 
file specification with the suffix _hli.ASC (Le., EWSYS:gediLhli.ASC or a full SRM path 
name). Note that this file must reside in the volume to which you are prefixed when 
you load HP EGS (EWSYS:). Press (Return) and the system will store the new index file 
on your disc. The index message file is now ready for use. 

6. The program also will prompt you to enter a message tag (Le., PLOTTER). If you enter a 
valid tag, the program will display the message associated with it. If you press ( Return ) 
without keying in a tag, the program terminates. If you press CD, the program lists 
all the tags in the file. 

Examples of Message Files 
HP EGS uses the following message files to display prompts and error messages: 

EWCODE:5edit_Ms.ASC 
EWME: Irle _IriS. ASC 
EWEE: PC_IriS. ASC 
EWEE:sch_h1s.ASC 
EWOPT:toiSeS_Ms.ASC 
EWOPT:toeSs_Ms.ASC 
EWOPT:phdr_Ms.ASC 
EWRC: COn_IriS .ASC 

Note that all of the files end with the suffix _IriS. ASC . These files are normal message files 
with these additional limitations: 

• No message displayed in graphics area may exceed more that 255 characters. 

• No message displayed in the graphics area may contain more than six lines. 

• If the first character of a message is @, the program will beep when the message is 
displayed in the graphics area. 

Let's look at some examples from the Graphics Editor message file EWCODE:gediL 
mS.ASC. Suppose we want to send a drawing to a plotter. HP EGS needs to know the select 
code and bus address of various peripherals in order to access them. This information is 
stored in the message file using "field specifiers" or names associated with the various 
peripherals. These names (the tag fields) are defined by HP EGS and must not be changed. 
For example, the tag field PLOTTER is used to access the graphics output device. However the 
information field containing the select code and bus address information may be changed if 
these parameters are different. The default entry for the graphics output device is: 

PLOTTER" D"' 705 
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This defines a message whose tag field is PLOTTER and whose information is the string 705. 
Recommended values for peripheral select codes and bus addresses may be found in 
Installing HP EGS. 

Each prompt or error message displayed by HP EGS is stored in the same message file. This 
allows others to change the message file to show alternate text. This is most often done to 
provide foreign language prompts. For example, one entry in the message file might be: 

no_plotter "0" No plotter available 

In a French version of the software, the same message might be: 

no_plotter "0" Pas de table tracante disponible 

whereas, in German, the message might be: 

no_plotter "0" Keine plotter an.eschlosen 

Note that in both examples, only the information itself was changed; the tag field was not 
changed. Thus, any application program can be easily customized by simply changing the 
information section of each field. 

Help Messages for Personalities 
Because most personalities are built using macros which you define, it is desirable to have 
some form of help for the user of a personality. This help is in the same form as message files 
which have been just described. 

When you have finished your personality and all of the associated macros, you may want to 
describe these macros and give help for them. To do this, simply build a message file 
containing tag values named the same as the macros for your personality. Then include the 
command LOAD HELP <file specification> in your start file. Whenever anyone uses the 
personality, your help file will be loaded into the Graphics Editor along with the system error 
messages and prompts. Then if the user requests help for a macro you have defined, the 
system will get the text from the help file you have created and display it. 

This technique allows you to make your personality easier to use and friendlier for the 
novice user. You can look at the help message files for the HP EGS personalities for more 
examples and to gain a better understanding of this concept. They appear in the following 
files: 

EWSYS: .Lms. ASC 

EWEE: PC_ftlS. ASC 

EWEE: SCh_fTIS .ASC 

EWME: fTle_ftls. ASC 

General Drawing Help File 
PC Board Layout Help File 
Schematic Drawing Help File 
Mechanical Drafting Help File 
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Creating New Stroke Tables 
A stroke table is a file that defines the strokes used to draw all notes and text. The HP EGS 
Graphics Editor uses two stroke tables: one that defines note characters and another that 
defines text characters. By modifying these files or by loading other stroke tables, you can 
change the characters drawn by the system. 

Stroke tables are text files stored with the suffix _ 5 t , mn. The two default files are EWSYS: 
note_st. TEXT and EWSYS:texLst. TEXT. You may modify these files as needed using the 
Pascal Editor. Several additional stroke tables listed below are also included with the system. 

Stroke File 

EWSYS:note_st,TEXT 
EWSYS:text_st,TEXT 
EWSYS:kata_st,TEXT 
EWCODE:note45_st,TEXT 
EWCODE:text45_st,TEXT 
EWCODE:SMooth_st,TEXT 
EWCDDE:rOMan_st,TEXT 
EWCDDE:SMthpp_st,TEXT 
EWCDDE:rOMPp_st,TEXT 

HP EGS Stroke Files 

Description 

Note characters 
Text characters 
Katakana (Japanese) note characters 
Note characters compatible with EGS/45 
Text characters compatible with EGS/45 
Smooth text without proportional spacing 
Roman text without proportional spacing 
Smooth text with proportional spacing 
Roman text with proportional spacing 

If you create your own stroke tables, give them the suffix _ 5 t, TEin so that the Graphics 
Editor recognizes them. Then either replace the default files with your own files or use the 
LOAD NSTROKE and LOAD TSTROKE commands to load your files while the Graphics 
Editor is running. Note that you may load only one note and one text file into the Graphics 
Editor at any time. 

The Stroke Table Format 
The format of a stroke file is as follows: 

• The first line of the file specifies the size of the character cell and an optional slant value. 
The character cell may be as large as 127 by 127, although the standard HP EGS tables 
use a 16-by-16 cell. The larger the cell, the smoother the character may be. The actual 
height of the character is controlled by the font specified when the text is added to a 
drawing. The text slant is expressed in degrees and may range from - 75 to + 75 
degrees. If no slant is specified, the system assumes a slant of O . 

• The second line of the file lists the fill instructions. If the text string FILL ALLOWED appears 
on the second line, you can fill text. Recall that only text characters may be filled in HP 
EGS. Therefore, if you define your own stroke table and wish to fill characters, you 
must load your file as a text stroke table. If any other string appears on the second line, 
fill is not allowed. 
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• The succeeding lines of the file define individual characters and the strokes that make 
them up. The sequence that defines the character begins with the character itself. You 
may define characters with either a key shown on the keyboard or with ASCII ordinals 
in the range 0 through 255. We recommend that you avoid defining characters with 
ordinals in the ranges 0 through 31, 128 through 142, and 255, as these ordinals 
specify special characters. Of course, it is not necessary to define every possible charac
ter in the file. To specify a new character, press ~ OD (the ANYCHAR softkey) 
and the selected three-digit number, or press the selected key on your keyboard . 

• Following the character you must list the coordinates that define your special character. 
These coordinates are expressed in terms of the coordinates of the character cell 
defined in the first line of the file. As HP EGS interprets these coordinates, it draws from 
the first point in the list to each successive coordinate pair. If it is necessary to lift the pen 
to begin a new stroke, insert the coordinate pair -128 0 in the sequence. The entire 
sequence must end with the coordinate pair -128 -128. The entire list of coordinates 
may appear on more than one line, and no commas should be used in the file. 

To indicate you want proportionally spaced characters, place a single value after the 
terminating coordinates. This value represents the character cell x-axis coordinate 
where you want your next character to start. If no value appears after the terminating 
coordinates, the system assumes the next character should begin where the previous 
cell ended. This value must appear on the same line as the terminating coordinates. 

Example 
Suppose we want to assign the plus-minus sign (which does not appear anywhere on the 
keyboard) to a key on the keyboard. To assign this shape to the ASCII ordinal 160, given a 
16-by-16 cell, we could type the following lines in the appropriate stroke table file: 

16 16 
FILL NOT ALLOWED 

he 8 iI 8 Iii -128 0 

3 8 13 8 -128 0 

3 2 13 2 -128 -128 
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This file would create a drawing that looks like this (without the grid guidelines): 

16 •••...••.....•... 

14 .• """""" 

12 

10 """ _" _" _" _" _" +-"_"_"_"_" " " " 
8 

6 """""""" 

4 """""""" 

2 

o """""""""""""""" -ORIGIN OF NEXT CELL 
o 2 4 6 8 10 12 14 16 

Thus, when we are working on a drawing and we press (]filliJ 00 (the ANYCHAR 
softkey) 1 GO on our keyboard, h p appears in our alpha display and a drawing of a plus-minus 
sign appears in our drawing. The line type that appears in the drawing is controlled by the 
layer on which we add the stroke, and the size of the stroke is controlled by the font size we 
select at the time we add the stroke. The width of this stroke is 16 cell coordinates wide, 
since we did not specify any other desired x-axis endpoint after the terminating coordinates. 
Had we specified 14 after the terminating coordinates, the next character's origin would 
have been at the 14,0 point of this cell. 

Troubleshooting 
If you cannot successfully load a stroke table you have modified or created, check the 
following things: 

• Is there anything after the last -128 -128 in the entire file? To determine if there is, use 
the Jump End function of the Pascal Editor. The cursor should be positioned im
mediately following the last 128. Similarly, use the Jump Beginning function to check if 
the first line defines the cell size. 

• Is there anything after the terminating -128 -128 for each character? If you have not 
defined a proportional spacing value, place the cursor on the right end of the last -128. 

Pressing the right arrow key once should move the cursor one character beyond the 8. 
A second push should move it to the next line. If it does not, delete the excess blanks at 
the end of the line. If you have specified a proportional spacing value, it must be the last 
thing on the line. Use the same technique to verify that no spaces follow that value. 

• Does each character definition contain pairs of coordinates? 

• Are the coordinate values in the range 0 to 127 and within the defined cell size? 
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Putting the Personality Together 
At last, you are ready to use your new personality! As a final check of your work, make sure 
you have created or modified all the files necessary to run the new personality. Take a look 
at the notes you made when you first defined the personality. Does your personality include 
all the features you said it should? 

As you execute HP EGS and call up your personality, pay close attention to the screen 
messages you see. Check to see if all your files are loaded. If loading fails, read the alpha 
display to pinpoint where the loading procedure stopped. Then call up the problem file(s) 
and check for syntax, formatting, and naming errors. 

Once the personality is loaded, test each menu item to ensure that it works. If you select an 
item and it does not produce the desired result, check the following: 

• Macro file: Is this file loaded? Is the name of the menu· item you selected exactly the 
same as the macro name in the macro file? Does your selected macro name duplicate 
the name of a Graphics Editor command, another macro, a library part, or a layer label 
(in the process file)? 

• Tablet menu file: Is your tablet menu activated? You may toggle this menu on and off 
by typing TMENU j . 

• Volume search files: Have you listed all the volumes needed to make your menu items 
work in the Manager's and personality's volume search tables? Are all the volumes on 
line? 

Next check the functionality of your personality. Does it do what it was designed to do? Test 
it by making some actual drawings and using your own application programs (if any exist). If 
any features do not work as planned, refer back to your original personality definition to 
confirm that you need the features in question. Then revise the files that affect that func
tionality. 

Space Planning Example 
To load the entire Space Planning personality, we must first enter HP EGS. The first menu 
we see on the screen should contain the Space Planning option. If we select this option, the 
system will execute ~ed it. COOE and begin loading all the personality's files. 
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Once all the files are loaded, the system will give us the message 
Th e INPUT f i 1 e has fin ish e d. We are now ready to draw a floor plan, like the one pictured 
here: 

~I ~DESK I ~ .. STBL I ~I]J ..... 

~> .. ~ .. 
I ~ 
,- I 
< Ul 

..... . .. ..... .. .... - I I .~. STBL 

I STBL I 
~SJOll ~ ~ 
IHFLIHFLI 

[illru[ill '~[]J [ill~[ill 

I STBL I ~ I STBL I 
...... ~ •....• ...... . ..... 

.. ~ .. 
~S]Ol IlsHLVI I I I SHL V II )jS]O~ 

To figure square footage used in various parts of the drawing, we can use the AREA and 
DISTANCE commands. We can also use the SHOW command to show selected items in 
the drawing, and experiment with the OPEN* and CLOSE* macros to show desk drawers 
and file cabinet doors both opened and closed. When we are satisfied with the drawing that 
appears on the screen, we can save the drawing and plot it. 
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'---________________ ~llch3~erl _ Material listing . 

Introduction 
This chapter describes how to get material lists from your HP EGS drawings. Before reading 
this chapter you should understand how to use associated text and the LIST MATERIAL 
command. More information on these topics is in Chapter 1: The Graphics Editor, and in the 
sections describing the ADD TEXT/NOTE and LIST MATERIAL commands in the HP EGS 
Syntax Reference. 

HP EGS supplies multiple tools to aid you in creating material lists. These tools include: 

Electrical Engineering 
Post-Processor 

Mechanical 
Engineering 
Post-Processor 

LIST MATERIAL 
Command 

Material List 
Parts File Editor 

Personalities 

This post-processor creates a formatted material list designed for 
the electrical engineer. It counts basic library parts (dips, and 
gates, etc.), and understands concepts like reference designators. 

This post-processor creates a formatted material list designed for 
the mechanical engineer. Instead of counting library parts, like the 
Electrical Engineering post-processor, it counts annotated "bub
bles" you have placed around items. 

This command may be executed from the Graphics Editor. From 
all the parts contained in a drawing file, it creates an ASCII text file 
which is human-readable and editable. The two post-processors 
mentioned above read the LIST MATERIAL output file, and com
bine that information with a parts file to create the final formatted 
material list. See the HP EGS Syntax Reference for more informa
tion on the LIST MATERIAL command. 

Both the Electrical and Mechanical Engineering post-processors 
use a common parts file editor, although the parts files they use 
have different content. The purpose of the parts files is to contain 
text information that you do not want cluttering each part in your 
drawing. For example, having a 50-character description on each 
part would waste drawing space. 

The HP EGS personalities have menus and macros to aid you in 
making drawings that meet the conventions for material listing 
discussed in this chapter. 
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In general, the post-processors take information from the LIST MATERIAL output file and 
build keys into the parts files to get the rest of the information (description, stock number, 
etc.) about each part. 

The LIST MATERIAL Command 
LIST MATERIAL is a Graphics Editor command that inputs a drawing (if it is not already in 
memory) and outputs a data file from that drawing. Using either the Electrical Engineering 
or Mechanical Engineering post-processor, you may combine this data file with a parts file to 
produce a post-processed material list. 

Drawing Conventions 
To create the correct output from the LIST MATERIAL command for one of the post
processors, you must follow certain conventions when you make drawings. You must 
associate text with certain tag values to components in the drawing (using the ADD TEXT/ 
NOTE command). This information is later used as a key into a parts file and/or included 
verbatim in the final post-processed material list. 

For more information on adding associated text, please refer to the ADD TEXT/NOTE 
command in the HP EGS Syntax Reference. The MOVE command can be used to change 
the location of the associated text, and the MODIFY command can be used to change the 
display mode (displayed vs. non-displayed), the tag values, and the contents of the text. 

The tag values for the Electrical Engineering post-processor are: 

1001 Reference designator 
1004 Part type t !Jalue t or nlodel nanle 

The tag values for the Mechanical Engineering post-processor are: 

1051 IteM nUMber 
1052 Quantity 
1053 Identifying string (Part or drawing nUMber) 
1054 Size 
1055 Zone 

LIST MATERIAL Output File 
The delimiter used to separate the different columns in a material list output file is the vertical 
bar I , which is ASCII character 124. This character is encoded in the message file so that 
you can change it if you desire. However, if you change the character, be sure to change it in 
all message files: EWCODE:gediLms.ASC, EWME:meLms.ASC, and EWEE:matlsL 
ms.ASC. 



The format of the LIST MATERIAL file is: 

COMPonent tag text 
COMPonent tag text 
COMPonent tag text 

2 : I I • tag text 
tag text 2 , 

1 f •• 

tag text 2 : ••• 
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The first column in the LIST MATERIAL output is a fixed length of eight characters. The 
valid entries for this first column are the component descriptors A, C, D, L, M, N, 0, P, R, T 
or a library part name. There are no trailing blanks in associated text, and all associated text 
for the same tag value is printed. If a specified piece of associated text is missing the column 
will be empty. All files created with the LIST MATERIAL command end with the suffix _111. 

The Parts File Editor 
A parts file contains detailed information, like stock number and description, for each part 
you want to include on a material list. The parts file editor lets you create or update your 
parts files. Once the parts files are created they can be printed (with sort options) and used 
by the HP EGS material list post-processors. All parts files end with the suffix _pf. 

Parts files are text files which you can edit with the Pascal Editor. This text format also allows 
you to access parts files programmatically (Le., to convert an existing parts data base to the 
HP EGS parts file format). 

Selecting a Parts File 
The first thing the parts file editor does is optionally find existing parts files according to a 
specified search table (the name of the HP EGS Manager's volume search table is used by 
default). The parts files it finds are then presented to you for selection, along with any parts 
files on volumes you specify separately. If you create a new file or change an existing parts 
file, the changes are saved immediately when the change is made. Once you have modified 
an existing parts file, you may select other parts files for modification or quit the parts file 
editor. 

Parts File Structure 
When creating a new parts file, you can format it to suit your needs. The parts file can 
contain as many parts as you desire, and each part can have up to 20 fields. Each of these 
fields can contain a maximum of 255 characters. To facilitate the processing of the parts file, 
the parts file editor lets you specify the following things: 

• Number of fields per part: Integer between 1 and 20 . 

• Determination of fields to be used as the key: Appropriate integer(s}. Any field can be 
used as a key field, and there can be as many as 5 key fields. When you list a parts file 
using the parts file editor, it will be sorted alphanumerically by the keys. 
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• Name of the field: A string less than 255 characters long. 

• Maximum length for a field: Integer between 1 and 255. 

• Legal characters for a field: A blank entry implies all characters are legal. Other'Nise set 
notation should be used. Examples of set notation are: 

a •• z denotes all lower case letters, where •. means an ASCII 
character range. 

YN}'n denotes both uppercase and lowercase }' or n (yes or no). 

a •• zA •• Z?* denotes uppercase and lowercase letters, a question mark, 
and an asterisk. 

Xab c •• zA •• WYZ denotes all uppercase and lowercase letters. 

These specifications may differ for each parts file, but they may also produce incompatibili
ties post-processors may not recognize. For this reason, you may want to specify the name 
of an existing parts file to use as a template for the structure of a new parts file. If you are 
using one of the HP-supplied post-processors, be careful when changing the templates. We 
suggest creating a new parts file with the new template, and testing the changed template 
before you change your original files. 

The format of a parts file is: 

<number of fields per record> 
<key field #1> <key field #2> ••• <key field #5> 
<Name of field #1) 
<Max. length of field #1) 
<Legal chars for field #1> 
<NaMe of field #2) 
<Max. length of field #2> 
<Lelal chars for field #2> 

<NaMe of field In> 
<Max. length of field In> 
<Legal chars for field In) 

<Record 
<Record 

field 1> 
field 2> 

<Record 1 field n> 

<-- Blank line between template & record data 

<-- Blank line between records 



<Record 2 field 1> 
<Record 2 field 2> 

<Record 2 field n> 
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<-- Blank line at end of file 

Note 

A utility is provided to convert EGS/200 1.0 and 1.05 parts files to the new HP 
EGS 2.0/2.1 parts file format. To use this utility, select the option on the Electrical 
Engineering menu named Con v e r t Old Par t s F i 1 e. This utility will create a 
copy of the old file in the new format. 

The specified blank lines shown in the previous example are required, and any extra blank 
lines are illegal. If desired, you may place comments in a parts file by starting each line of the 
comment with $$. 

When specifying the list of key fields (the 2nd line of the file), put the numbers of the five 
fields in the order you want them sorted. For example, if you wanted the key to be a 
combination of field 1 and field 3 the second line of the file would look like this: 

13000 

The template for the HP EGS Electrical Engineering parts file (EWEE:eeparLpf) is: 

5 
1 2 0 0 0 
Part Name 
8 

Part TYpe 
18 

Li st F1H 
1 
yYnN 
StocK Number 
11 

DescriPtion 
40 
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The template for the HP EGS Mechanical Engineering parts file (EWME:meparLpf) is: 

II 
1200(1 
Part NUhlbe r 
111 

Dra"dn~ Number 
111 

DescriPtion 
110 

Specifications 
110 

Modifying a Parts File 
Three options are available for adding parts to a parts file or modifying an existing file: 

• APO a new part: In this mode a part can be added to the selected file. The system 
prompts for each field value and checks for character and length restrictions. The 
system then checks the value of the key field against all parts in the file; the new record 
is rejected if the key is not unique. 

• CHANGE a part: In this mode any field in an existing part can be changed. The part is 
accessed by its key. The system prompts you for the value of each key, and the key field 
values must exactly match the record. Next the system presents all the fields for that 
part. When you select the field to be changed the screen will be cleared and the current 
value of the field will be displayed. You may use the keyboard editing keys (( Insert char) , 
(Delete char), etc.) to change the field. Press (Return) when you are done changing the 
field. You may then select another field to be changed, or QUIT to exit the change 
mode. 

• DELETE a part: In this mode any part can be deleted from the file. The part to be 
deleted is specified by its key. Each key field value must match the part record. 
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Listing a Parts File 
A selected parts file can be sorted and then listed to one of three locations. The procedures 
involved in dOing so are as follows: 

1. The system asks you where you want to output the list. There are three valid locations: 

a. CONSOLE: This lists the parts file to the computer display. The listing pauses each 
time the screen is filled. 

b. PRINTER: This lists the parts file to the currently defined local printing device. The 
number of lines per page is requested for automatic pagination. 

c. File: This lists the parts file to the specified file. Again the number of lines per page 
is requested, as this feature can be used for SRM printer spooling. 

2. Next the system asks if you want to specify the sort key (Yes or No). If you specify No, 
the system uses the key defined when the file was created (Le., the second line of the 
file). If you specify Yes, the system prompts you for a series of key fields. You should 
enter the number of each desired key field, and then enter 0 when you want to stop 
defining new keys. Note that if you enter 0 without keying in any new fields, the system 
will immediately start printing an unsorted file (in the same order as the original file's 
key fields). 

3. The system then orders the file index alphanumerically by key field values. 

4. The system prompts you for the value of each key field, and compares the fields you 
enter to the sorted records. 

a. If an exact match is found, that record is listed, followed by all successive records in 
the alphanumerically sorted list. 

b. If no match is found, the next record beyond the match failure is listed first followed 
by the alphanumerically sorted list. 

5. After the list is completed, the system returns you to the menu screen: 

ADD 
DELETE 
CHANGE 
LIST 
Select ne',' file 
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The Electrical Engineering Material List Post-Processor 
The Electrical Engineering material list post-processor takes part names and part types from 
a LIST MATERLA.L output file. It strings them together to build a key into the parts files, and 
creates a final output format useful for electrical engineering applications. To understand the 
Electrical Engineering material list post-processor, it is helpful to know how we define the 
following terms: 

• Part - An HP EGS library part. The part name will be included in the LIST MATERIAL 
output file and is part of the key into the parts file. The part name may contain 8 
characters. 

• Part Type - A delimiting term for a part (Le., the resistor that is type 10k, or the pipe 
that is 2-inch copper). The part type will be included in the LIST MATERIAL output file 
and is part of the key into the parts file. The tag value for type is 1004. The type may be 
16 characters long. 

• Ust field in parts file - Allows you to indicate whether the part is to be listed in the 
post-processed material list. An entry in the parts file is required for each library part in 
your drawirig. However, since you may not wish to list every part that appears in your 
drawing, this option field allows you to choose whether or not to list a part. A title block 
is a good example of a part you would not want listed. 

• Stock # in parts file- Your company's stock number for that part. You select its width at 
the creation of the parts file. It may be from 8 to 20 characters long. The default length 
is 11 characters. 

• Description in parts file- A brief description of the part. 

• Reference designator in LIST MATERIAL output file - A unique name associated to 
instances which allows the material list to differentiate between multiple occurrences of 
the same library parts. The reference designator may be up to 250 characters. For 
stepped instances, the associated text for a reference designator contains a string of 
references for the entire array. If there are not enough reference designators for every 
member in the array, the default (*) is assigned to each of the leftover instances. The tag 
value for a reference designator is 100l. 

• Post-processed material list - A formatted listing of parts produced by the Electrical 
Engineering material list post-processor. 
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LIST MATERIAL Output File 
When you execute the Electrical Engineering material list post-processor, the system com
pares the LIST MATERIAL output file against the parts file to generate a formatted material 
list. The columns in the LIST MATERIAL output file that the Electrical Engineering post
processor expects are: 

Component 

Part Type 

Reference 
Designator 

This column is automatically proVided by HP EGS and contains the 
component descriptor (A, C, D, L, M, N, 0, P, R, T) or library part 
name). For Electrical Engineering material lists, the component will 
always be a library part name. 

The part type associated to the library part. 

The reference designator associated to the library part. 

To create a LIST MATERIAL output file for the Electrical Engineering post-processor you 
must do the folloWing: 

1. Layout your drawing with the Graphics Editor, making sure to comply with the 
folloWing conventions. Each part you want counted must: 

a. Be saved as a library part at logical level O. You set the logical level by executing a 
'LEVEL 0;' command before saving the part. 

b. Have a unique reference designator associated to it. 

c. Have a part type associated to it. 

2. Make sure that for each unique combination of a library part name and a part type in 
your draWing, a corresponding entry exists in a parts file. For example, a resistor 
having the part type 10K defines a unique part: a 10K ohm resistor. While your 
drawing may use many instances of the 10K resistor, only one entry in a parts file is 
required. 

3. Use the LIST MATERIAL command to create an output file. The exact command 
should look like this: 

LIST MAT -E #1 #N52 #N53 :DO :T[1004, 1001l <drlwin~ nlMe> (output volUMe>; 

This command will create a LIST MATERIAL output file from the drawing 
<drlIAlin~ nlMe> on (output voII.IITle>. The only components that will be output are 
library parts (#1) on logical level 0 (:DO) and associated notes on layers 52 and 53 
(#N52 #N53) with tag values 1004 and 1001 (:H 1004, 1001l). Layer 52 is for reference 
designators and layer 53 is for part types. To aid you in creating this LIST MATERIAL 
file, a macro named LIST _MAT has been provided in the Electrical Engineering person
alities with the above definition. 



112 Material Listing 

An example of a LIST MATERIAL file for the Electrical Engineering post-processor is: 

nand2 :74LSOO:U3A: 
inu :74LS04:U1A: 
and2 :74LS08:U2B: 
and2 :74LS08:U2A: 

Generating a Post-Processed Material List 
To use the Electrical Engineering material list post-processor to create a formatted material 
list, you must have: 

• A parts file which contains the detailed information for each part you wish to include on 
a material list. This file contains: part name, part type, list flag, stock number, and 
description . 

• A LIST MA TERrAL output file based on an HP EGS drawing. Each part in your 
drawing must be of a type listed in your parts file, and must have an associated 
reference designator and a part type. 

Once you have created your parts file and used the LIST MATERIAL command to create an 
output file from your drawing, you can generate a formatted material list as follows: 

1. Select the Electrical Engineering option from the main Manager menu, and then select 
the EE Material Lister from the next menu. 

2. The system will ask you to enter the volumes to be searched for parts files. Then it will 
ask you if you want to search the system volumes (EWSYS:, EWCODE:, EWEE:, 
EWME:, EWOPT:) for parts files. The list of parts file names will be displayed, and the 
menu will read: 

RETURN to Material List Menu 
USE ALL Parts Files 
{list of parts files} 
RESTART Selecting Parts Files 
DONE Selecting Parts Files 

You must tell the system which parts files contain the entries corresponding to your 
drawing. To indicate which files to use, select each parts file from the set of choices on 
the CRT. Once a file has been selected, an asterisk * will appear to the left of the file 
name. If you make a mistake and select a wrong parts file, simply re-select that file and 
the asterisk * will disappear. To select all parts files listed, pick USE ALL Par t s F I I e s. To 
start the selection process over again, pick RESTART S e I e c tin g Par t s F I I e s. When you 
are finished selecting the parts files, pick DONE Selecting Parts Files. 



Material Listing 113 

3. The system then asks you to enter the names of the material list output files to be 
included in the post-processed material list. Enter the file names. A maximum of 20 
files can be entered. Pressing (Return) without a file name terminates input of file 
names. 

4. The system then asks you whether you want the material list sorted by reference 
designator or by stock number. Responding R causes the list to be sorted by Reference 
desi nator. Responding s causes the list to be sorted by Stock number. Pressing 

Return causes the system to prompt you for the name of the material list output file. 

Note 
Although this may sound contradictory to what you have read so far, reference 
designators are not required for the Electrical Engineering post-processor. Thus, 
this processor can be used for other types of material lists that don't understand the 
concept of a reference designator. If all reference designators are missing in an 
output file, the material list can only be sorted by stock number, and the reference 
designator column will be omitted from the output. 

5. The system then asks you to enter the output destination for the listing: C for the CRT, 
p for local printer, and F for file. If you enter F, the system asks for the file name. The 
system then prompts you for the number of lines per page that you want. The number 
you supply includes the space occupied by titles and headers. The default number for 
the printer and for a file is 60. 

6. The next system prompt allows you to enter a one line (80 character maximum) page 
header for your material list. If you press (Return) without entering any characters, no 
header is printed at the top of the material list. 

7. If the material list is not listed on the CRT, the system asks how many copies you want. 
The default value is one copy. 

The resulting material list reports reference deSignators as follows: 

• Reference deSignators for stepped instances are noted in three ways: 

R[I:2] means two components: RI and R2. 
Ull[AD] means four subcomponents within one physical unit Ull, which is equiva
lent to UllA, UllB, UllC, and UllD in non-stepped instances. 

CI,C2 means two components: CI and C2. 
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• Unit numbers of reference designators are sorted in numeric order. For example, 
Ul,UI2A,B,UI3A-D,U2 would become Ul,U2,UI2A,B,UI3A-D. 

• Reference designators for the same part type and stock number are combined. For 
instance, suppose we have two library parts: one named nand2, with reference desig
nator UIA, of type 74LSOO, stock number 1802-1112, and the other named noLor2, 
with reference designator UIB, of type 74LSOO, stock number 1802-1112. In the 
post-processed material list, the reference designators UIA and UIB would become 
UIA,B for stock number 1802-1112 (sorted by stock number) and for reference desig
nator Ul (sorted by reference designator). 

• The delimiters (commas and hyphens) for distinct references (as in Ul, U2), sub-units 
(as in UIA,B) and continuous sub-units (as in UIA-C) are encoded in the message file 
(EWEE:matisLms.ASC) as deliml, delim2, and delim3. 

An example of a material list from an HP EGS parts file (EWEE:eeparLpf), and the previous 
example of output from the LIST MATERIAL command sorted by stock number, is: 

EXAMPLE MATERIAL LIST 

STOCK NO 

1820-1197 
1820-1199 
1820-1201 

QTY DESCRIPTION REFERENCE 

74LSOO quad 2-input NAND gate U3A 
74LS04 hex INVERTER U1A 
74LS08 quad 2-input AND gate U2A,B 

Material list Error Checking 

2-Nov-84 Page 1 

A part missing a reference designator or a part type causes special characters to appear in 
one or more fields of the material list. These characters indicate the following: 

• An asterisk * indicates a value is missing. 

• A blank field indicates that a value is missing or that no corresponding entry in the parts 
file exists for that part. For example, if you use a library part to represent a ground 
symbol in a schematic drawing, and if an entry for this part does not exist in a parts file, 
an error is generated and a blank is listed in one or more fields of the output. You may 
intentionally leave a field blank in a parts file if you do not want to include a part in the 
material list. 

• Parentheses ( ) indicate duplicate reference designators in the material list. When a 
material list is sorted by reference designator, any repetition of a reference designator in 
the list is enclosed in parentheses. When a material list is sorted by stock number, only 
duplicate reference designators assigned to the same part are enclosed in parentheses. 
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The Mechanical Engineering material list post-processor takes the identifying string from the 
LIST MATERIAL output file, and uses it as a key into the parts files. This identifying string 
must match either part number or drawing number. The data from the LIST MATERIAL 
output file and the parts file is combined into a format useful for mechanical engineering 
applications. 

The Mechanical Engineering material list post-processor is unique because it is not based on 
counting HP EGS library parts. Instead it counts any component which has the appropriate 
associated text. This allows any geometry as well as any library part to be counted. This can 
be especially useful in the mechanical drawing area where multiple views of parts and 
smashed parts must be handled. 

This post-processor gives you considerable flexibility in determining the output format. You 
can specify field or column size, column headings, and the order in which items appear in 
the material list. In addition, you can send the output to a printer or create an HP EGS input 
file with it. The latter option lets you place the resulting material list directly on a drawing. 

To understand the Mechanical Engineering material list post-processor, it is helpful to know 
how we define the following terms: 

• Identifying string in the LIST MATERIAL output file - This string is matched to either 
part number or drawing number in the parts file. 

• FORMAT - A description of a final output format in EWME:meLms.ASC 

• Post-processed material list - A formatted listing of parts produced by the Mechanical 
Engineering material list post-processor. 

LIST MATERIAL Output File 
The Mechanical Engineering material list post-processor recognizes LIST MATERIAL output 
files which have at least five columns. Additional columns can be included in the final output 
by adding more associated text with its own special tag value in the LIST MATERIAL output 
file, and by having a FORMAT instruction that includes that column in the message file 
EWME:meLms.ASC. Columns can also be added with data from the parts file, again by 
having a FORMAT that includes that field. The first five columns that the post-processor 
expects are: 
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Component This column is automatically provided by HP EGS and contains the 
component descriptor (A, C, D, L, M, N, 0, P, R, T) or library part 
name. 

Item Number This column contains the identifying string for the part. The Mechanical 
Engineering material list post-processor counts items. If the string 
"drawid" is found in this column the Mechanical Engineering material 
list post-processor puts the following three fields in the header of the 
parts list. 

Identifying String This string is compared against each key field in each part in the parts 
file until a match is found. If multiple parts with the same item number 
are present in the LIST MATERIAL output file, only one part will need 
an identifying string. If the part is not found in the parts file, *NF* (Not 
Found) is put in the undetermined fields of the material list (the ones 
that would have come from the parts file). This string is used as a part or 
drawing number. 

Quantity String If this field is left blank, or no integer is found, a quantity of one is 
assumed for the item. If the field contains a string, the first integer value 
determines the quantity (Le., 16 PLACES sets the quantity to 16). A 
zero quantity is set if the text string REF is found (Le., 16 PLACES 
REFERENCE would set the quantity to 0). The value of this text string 
("REF") is specified in the message file EWME:meLms.ASC. 

Size String This field can contain any string or may be left blank. This field is used to 
distinguish among unique parts which have the same identifying string. 
If the item number for these unique parts is also the same, the post
processor will separate the different sizes and place them on sequential 
lines in the material list. 

Additional columns in the LIST MATERIAL output file can contain any, or no, strings. These 
columns can be included as additional columns in the final post-processed material list. Also 
note that the delimiter for these fields is set in the the Mechanical Engineering material list 
post-processor's message file (EWME:meLms.ASC), and that it must match the delimiter 
provided by the HP EGS LIST MATERIAL command. 

To create a LIST MATERIAL output file for the Mechanical Engineering post-processor you 
must do the folloWing: 

1. Layout your drawing with the Graphics Editor, making sure to comply with the 
following convention: Each item you want counted must have a component (usually a 
circle or "bubble") on layer 8 with the appropriate text associated to it. This text must 
include the item number and identifying string. The quantity, size, and zone strings are 
optional. 
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2. Make sure that for each unique identifying string, a corresponding entry exists in a 
parts file. 

3. Use the LIST MATERIAL command to create an output file. The exact command for 
the Mechanical Engineering material list post-processor should look like this: 

LIST MAT -E #] lEa :Hl051 t!052t!053t!054 ,10551 <drawing naMe> <output voluMe>; 

This command will create a LIST MATERIAL output file from the drawing 
<dral~ing naltle> on <output voluMe>. Components on layer 8 (#E8) and any text 
associated to those components with tag values 1051-1055 
(:H1051, 1052, 1053, 1054, 1055J) will be output. Layer 8 is where all item 
information is stored. To aid you in creating this LIST MATERIAL file a macro named 
LI ST _MAT has been provided in the Mechanical Engineering personality with the above 
definition. 

The following shows an example of a LIST MATERIAL output file: 

C 3 4-PLACES :2580-0004:8-32: 
C 2 2-PLACES :4444-0002:8-32: 
C 2-PLACES :2360-0183:8-32: 

The first column tells us that the associated text was associated to circles; this column is 
ignored by the Mechanical Engineering material list post-processor. The remaining columns, 
in order, are item number, quantity, identifying string, size, and zone. In this example there 
was no zone data. 

Material List Output Format 
The output of this post-processor can be formatted as you desire. The options include 
specifying: 

• What fields from the parts file and what columns from the LIST MATERIAL output file 
are to be included. 

• The order of the columns in the output. 

• The maximum length of each column. If the contents of the column are greater than the 
specified length, the Mechanical Engineering material list post-processor will create 
multiple lines for the column to ensure that all the information is included in the final 
output. 

Additionally you can specify that the output be sent to a file for later input to the Graphics 
Editor. This allows you to place the material list directly on a drawing (using the Graphics 
Editor's INPUT command). 
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To specify the desired format, place the FORMAT instructions shown in the following syntax 
diagram in the Mechanical Engineering material list post-processor's message file 
(EWME:meLms.ASC). You can create as many different formats as desired. Then whenev
er you use this post-processor, the system will ask you which format you want to use. 

Item 

ident 

P 

L 

G 

S 

Description/Default 

Unique format identifier. This must be directly 
appended to the word FORMAT (Le., 
FORMATP1). 

Specifies that the content of this column is de
rived from the parts file. 

Specifies that the content of this column is de
rived from the output of the LIST MATERIAL 
command. 

Indicates that an HP EGS input file containing 
the material list is to be created. 

Indicates the column(s) in the LIST MATERIAL 
output file to sort on. If the S field is not in
cluded, field #2 (item number) will be used for 
sorting. 

Range Restrictions 

14 characters 
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Item DescriptionlDefault Range Restrictions 

field no Specifies the field to be used. The leftmost col- Integer 
umn of the LIST MATERIAL output file (com-
ponent) is 1 and the first (or top) field in the 
parts file is 1. 

header This optional deSCriptor specifies the column Heading must be in 
heading. If the heading is missing, the following quotes. 
happens: for P, the name of the corresponding 
field is used as the heading; for L, the number 
of the column will be used as the heading. 

length This optional descriptor specifies the column Length must be a 
length. If the length is missing the longest string positive integer. 
found for this column determines the length. 

x org The x coordinate for the upper left comer of the 
graphical parts list. 

y org The y coordinate for the upper left comer of the 
graphical parts list. 

delta y The y distance in user units between lines in the 
graphical parts list. 

font The font size in user units for the graphical parts 
list. 

layer The layer number for the notes in the graphical 1- 255 
parts list. 

col number The column of the LIST MATERIAL output file 1-5 
on which to sort. The order of the column num-
bers specifies the order for the sort. 
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The following FORMATs are supplied in EWME:meLms.ASC: 

FDRMATP 

FDRMATG 

"D"L2( 'IteM' 14) 
P2( 'DralAJing NUMber' d4) 
Pl('Part NUhlber'd4) 
P3( 'Description' 135) 
L3( 'Qty' 13) 
L6( 'Zone' 14) 

"D"'L2( 'Itef~' 14) 
P2( 'DralAiing NUMber' ti4) 
Pl( 'Part NUf~ber' ti4) 
P3( 'Desc ript ion' 135) 
L3( 'Qt}" 13) 
L6( 'Zone' 14) 
G 251010.25010.12516 
S 2 

FDRMATPI "'DhL2( 'Itehl' 14) 

FDRMATGI 

P2( 'DralAiing NlJf~be r' ti4) 
Pl('Part NUMber'd4) 
P3( 'Description' 135) 
L3( 'Qty' 13) 
L5( 'Size' 14) 

"D"L2( 'IteM' 14) 
P2( 'Drawing NlJf~ber' ti4) 
Pl( 'Part NI.lhlber' ti4) 
P3( 'Description' 135) 
L3('Qty'13) 
L5( 'Size' 14) 
G 251010.25010.12516 
S 2 ~ 

Generating a Post-Processed Material List 
To use the Mechanical Engineering material list post-processor to create a formatted mate
rial list, you must have: 

• A parts file which contains the detailed information for each part you wish to include on 
a material list. This file contains: part number, drawing number, description, and speci
fications . 

• A LIST MATERIAL output file based on an HP EGS drawing. Each item you want 
counted in your drawing must have an identifying string (part number or drawing 
number) listed in your parts file. 
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Once you have created your parts file and used the LIST MATERIAL command to create an 
output file from your drawing, you can generate a formatted Mechanical Engineering mate
rial list as follows: 

1. Select the Mechanical Engineering option from the main Manager menu. The system 
then displays: 

RETURN To Main Menu 
Mechanical Drafting Editor 
ME Parts File Editor 
ME Material Lister 

2. If you select the ME Material Lister from the menu, the system will ask if you want to 
search the system volumes (EWSYS:, EWCODE:, EWEE:, EWME:, EWRC:, 
EWOPT:) for parts files. You will then be asked to enter additional volume names to be 
searched. Pressing ( Return) terminates input of volume names. 

The list of parts file names will be displayed, and the menu will read: 

USE ALL Parts Files 
{list of parts files} 
RESTART Selecting Parts Files 
DONE Selecting Parts Files 

You must tell the system which parts files contain the entries corresponding to your 
drawing. To indicate which files to use, select each parts file from the set of choices on 
the CRT. Once a file has been selected, an asterisk * will appear to the left the file 
name. If you make a mistake and select a wrong parts file, simply re-select that file and 
the asterisk * will disappear. To select all parts files listed, pick USE ALL Par t s F i 1 e s. To 
start the selection process over again, pick RESTART Se 1 ecti n g Pa rts F i 1 e s. When you 
are finished selecting the parts files, pick DONE Se 1 ec tin g Part s Fi 1 e s. 

3. The system then asks you to select the format to use for the output. This format must 
be described in the message file EWME:meLrns.ASC. Only enter the character(s) that 
appear after the word FORMAT. For example, if the message name is FORMATPl, 
you should enter PI. 

4. The system asks you to enter the output destination for the listing: CONSOLE: for the 
CRT, PRINTER: for local printer, or a file name. The system then prompts you for the 
number of lines per page that you want. The number you supply includes the space 
occupied by titles and headers. 
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5. The system asks you to enter the name of the LIST MATERIAL output file to include in 
the post-processed material list. Enter the file name. 

6. The system asks if you want the post-processed material list in forward or backward 
order. Enter F for forward, or 5 for backward. Backward order is typically used for 
material lists that are to be included in drawings. 

7. The next system prompt allows you to enter a one line (80 character maximum) page 
header for your material list. If you press ( Return) without entering any characters, no 
header is printed at the top of the material list. 

The following shows an example of a post-processed Mechanical Engineering material list 
from an HP EGS parts file (EWME:meparLpf), the examples of a LIST MATERIAL output 
file shown earlier, and the format specified by FORMATPI (defined in the message file 
EWME:meLms.ASC): 

PAGE 1 
MATERIAL LIST EXAMPLE 

IteM Drawin~ NUMber Part NUMber Description Qt}' Size 

2360-0183 8-32 Flathead PozidrilJe - .750" 2 8-32 
1 on ~ 

2 4444-0002 8-32 Hexhead Machine Sc rei,,! - 0.750" 2 8-32 
1 Q n ~ 

3 2580-0004 8-32 Hex nut 4 8-32 

Listing a Post-Processed Material List 
The Mechanical Engineering material list post-processor lets you send the material list to one 
of three locations: 

• CONSOLE: This sends the material list to the computer display. The listing pauses 
each time the screen is filled. 

• PRINTER: This sends the material list to the currently defined local printing device. 
The number of lines per page is requested, and the post-processor includes the header 
and page number for each page of the parts list. 

• File: This sends the material list to the specified file. The number of lines per page is 
requested, as this feature can be used for SRM printer spooling. 
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When no pagination is requested (by entering '0' as the number of lines per page) no page 
heading information will be printed. This includes page number, one line header, and any 
"drawid" information. 

For graphical output on a drawing (using the INPUT command), the Mechanical Engineer
ing material list post-processor asks you to specify the direction (forward or backward) to list 
the parts. If backward is specified, the first part is at the bottom of the list. If forward is 
specified, the first part is at the top of the list. The post-processor also asks you to specify the 
name of the file where it should store the HP EGS INPUT commands. This input file will 
contain commands needed to wrap the parts list and move it, so that you can place the list 
where you want it in the drawing. 

Material List Error Checking 
The Mechanical Engineering material list post-processor checks for the following errors: 

• Syntax error in FORMAT descriptions in the message file EWME:meLms.ASC. 

• Missing or illegal fields in the LIST MATERIAL output file. 

• Identical items with different identifying strings. 

• Identical items with different sizes. 

• An item that is in the LIST MATERIAL output file but is not in the parts file (*NF*). 
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'-----________________ ~11~4~erl _ Connection Listing . 

Introduction 
This chapter explains how to derive and use connectivity information from HP EGS draw
ings. Such connectivity information can be especially useful when comparing a printed 
circuit board drawing to its corresponding schematic drawing. 

HP EGS provides a powerful family of connection listing tools that: 

• Create connection lists from schematics and PC boards and note any connection errors 

• Merge connection lists 

• Generate a rat's nest (or "airline routing") of traces on a PC board 

• Compare connection lists for logical equality 

The first part of this chapter discusses the Connection Lister post-processor, which calculates 
connectivity from HP EGS artwork. You can then reformat the resulting connection list with 
a user-written program, and transfer it to another CAD system for simulation or analyses. 

Later sections of the chapter explain how to use three HP EGS utilities to merge connection 
lists, generate a rat's nest, and compare connection lists. 
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Connection Listing Concepts 
Definition of Terms 
This chapter defines several terms: 

Net A list of ports connected by net elements. 

Net Element An HP EGS component used when calculating connectivity. Dimensions 
and associated components are not used. Ovals, arcs, and circles are 
approximated by polygons. 

Net Name Optional associated text with a tag value of 1002. The text string is associ
ated to any net element and defines the net name for the component. 

Instance An HP EGS instance component in a drawing. 

Part Name An HP EGS library part's drawing name (e.g., dip8 or nand3). Each inst
ance of a particular part has the same part name but a unique reference 
designator. 

Reference Associated text with a tag value of 1001. The text string is associated to an 
Designator instance, is required, and provides a unique name for each instance in the 

drawing (except unnamed wraps). A reference designator is always listed in 
a connection list. Instances without a reference designator will generate a 
warning message. The system recognizes three special reference designa
tors: IGNORE, VIA, and SMASH (see the Special Reference Designators 
section of this chapter for more details). 

Port A named connection to a part; text is associated to an instance and has a 
tag value of 1003. The logical location of a port is a marker component 
(point) when calculating connectivity. The text string is the name of the 
port. A port can be defined on more than one layer by specifying lOgical 
layers. Multiple ports (logical and physical ports) can be defined at the same 
logical location, but the associated text must be added to different HP EGS 
layers. 
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Logical vs. Physical Connection Listing 
A connection is defined by either logical or physical rules. These rules are as follows. 

Logical Connection Rules 
1. A connection exists if any of the following statements are true: 

• Components touch at at least one vertex 

• Two components cross and share a common vertex (Le., a marker or a port) 

• Two components have the same net name 

2. HP EGS layers are ignored; the system assumes all components exist in a common 
plane. 

3. Text, note, and dimension components are not regarded as net elements. 

4. Bus notation is allowed (when defining implicitly connecting components). 

Physical Connection Rules 
1. A connection exists if either of the following statements is true: 

• Two components are on a common layer and touch in any manner 

• Two components are on different layers and touch the same port 

2. Layer binding is used to implicitly copy components from the master layer to the 
bound layer. 

3. Dimension components are disregarded. 

4. Bus notation is not allowed. 

Connection Hierarchy 
When a part is created in a drawing, it is either assigned a default logical level by HP EGS (as 
stated in a personality's process file) or explicitly assigned a logical level by you (using the 
LEVEL command). This logical level creates a hierarchy among the instances in a drawing. 
For example, instances at logical level 10 would be at a greater hierarchical level than 
instances at logical level O. This can be useful if you want to look inside some instances for 
connections but not inside others. The hierarchy within a drawing can be used to control the 
operation of the Connection Lister, where you may set the smashing level and choose a flat 
vs. hierarchical listing. 
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Smashing Level 
Instances in a drawing can be smashed prior to calculating connectivity. This involves setting 
the smashing level option on the Connection Lister menu. As the Connection Lister proces
ses a drawing, it automatically smashes all unnamed instances. It smashes named instances 
only if their logical level is less than or equal to the smashing level. (Note that this smashing 
level is sometimes referred to as the netting level. ) 

To ensure that you get unique net names and reference designators after smashing inst
ances, the Connection Lister remembers the full reference designator path names for each 
remaining unsmashed instance. This path name is a concatenation of each reference desig
nator encountered at each nesting level when smashing an instance. As usual, an instance 
without a reference designator will generate an error. 

Flat vs. Hierarchical Listing 
The Connection Lister usually processes the contents of all instances as it looks for net 
elements; this process produces a "flat listing." Optionally you can tell the Connection Lister 
to produce a "hierarchical listing" where the contents of some or all instances are not 
processed. 

In a flat listing, reference designators found in nested instances are ignored. All net elements 
are assigned the same reference designator path name as the instance itself. To override this 
default behavior, you can set the Connection Lister's menu option for Reference DeSignator 
Paths to Full Path Names; the result is path name concatenation similar to that occurring 
with smashed instances. The Full Path Names option also lets you use the three special HP 
EGS reference deSignators (IGNORE, VIA, and SMASH) on nested instances. 

In a hierarchical listing, the Connection Lister generates an independent connection list for 
each instance in the drawing with a logical level greater than or equal to the hierarchical 
level. This hierarchy of lists considers only the external definition of each instance (Le., ports 
and reference deSignators) and does not process the instance's contents, as does flat listing. 
Note that because instances are also affected by the smashing level you set, an independent 
list is produced for each instance that satisifies the following condition: 

hierarchical level ~ instance logical level ~ smash level 
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Special Reference Designators 
All instances in a drawing must have an assigned reference designator to avoid connection 
list errors. The following reference designators have special meaning for the Connection 
Lister: 

IGNORE 

SMASH 

VIA 

Instances with this reference designator are not used in any way when calcu
lating connectivity. This feature lets you include library parts which are only 
used for aesthetic purposes in a drawing. The schematic parts GNDX and 
CHGNDX are two examples of this. 

Instances with this reference designator are always smashed, regardless of the 
smashing level set at the time the drawing is processed. Thus, the system 
ignores the ports and properties of the instance and considers only the con
tents of the instance. You can assign this reference designator to an instance 
which is only used to combine other instances; the schematic library part 
GND is such an example. 

Instances with this reference designator are treated normally when generating 
connections, except the ports on the instances are not listed in the resulting 
connection list. This feature allows you to make physical interlayer connec
tions without having each via appear in the connection list. 

Bus Notation 
A bus is a net name that follows a special notation. The Connection Lister supports two 
types of bus notation: ranged and regular. 

A ranged bus consists of nets that are named with consecutive numbers. For example, a net 
element with a net name of DATA[O:31] designates the ranged bus with the nets DATA[O] 
through DATA[31]. The lower bound of a ranged bus must always be less than or equal to 
its upper bound. 

A regular bus designates a collection of net elements. Regular busses may be named or 
unnamed and may include ranged busses, taps off of ranged busses, and simple nets. For 
example, a net element with a net name of DATA[2:3l,READ,WRITE designates an un
named bus with nets named DATA[2l, DATA[3l, READ, and WRITE. 

You can also name a regular bus so that it can be referred to as an entity. Use the = string to 
define a named bus. For example, a net element with a net name of 
CONTROL=READ,WRITE,DATA[O:l] defines a bus named CONTROL with the nets 
READ, WRITE, DATA[Ol, and DATA[l]. Use the! string to declare the bus in another bus 
definition. For example, the bus CONTROL can be used in other bus definitions by specify
ing the bus name CONTROL!. 
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Properties 
A property is additional information you might want to include in a connection listing. Three 
property types are supported by the Connection Lister: Net, Instance, and Port. These 
properties are appended to the connection list output. You may put associated text for the 
properties on different layers to allow the selective output of the properties. 

Properties are defined as follows: 

• An instance property is defined by associating text with a tag value to the instance. 

• A port property is defined by associating text with a tag value to the associated text 
defining the port name. 

• A net property is defined by associating text with a tag value to a net element. A 
property is defined for a each of the nets in a bus when the property is associated to the 
net element defining the bus. 

Implicitly Stepped Components 
To assign a reference designator to each instance of an implicit step definition, you must 
associate text with a tag value of 1001 to the instance being stepped. The text string contains 
a list of reference designators rather than a single reference designator. Each reference 
designator in this list is assigned to an instance starting from the instance being stepped, and 
continuing with each row of instances in the step definition. 

A list of reference designators can consist of ranged and simple names. For example, the 
reference designator text SHIFT[0:2], associated to an instance being implicitly stepped 
three times, designates the three instances as SHIFTO, SHIFT1, and SHIFT2. Likewise, a 
reference designator list of U1B,U2,SHIFTREG[0: 1] designates the four instances U1B, U2, 
SHIFTREGO, and SHIFTREG1. Letters can also be used as bounds for ranged names. For 
example, a reference designator list of U[A:C] designates the three instances UA, UB, and 
Uc. The ordinal value of the lower bound of a ranged reference designator must always be 
less than or equal to the ordinal value of its upper bound. 

Stepped components of the correct type may also be used as net elements. To assign a net 
name to a stepped net element, you may associate text with a tag value of 1002 to the net 
element being stepped. The text string contains a list of net names rather than a single name. 
Each name in this list is assigned to a net element starting from the net element being 
stepped, and continuing with each row of elements in the step definition. The rules for 
declaring unnamed busses apply for naming nets in a net element with a step definition. 
Because each net element in an implicit step definition may possess only one net name, 
busses may not be implicitly stepped. 

In any implicitly stepped net element or instance definition, the stepped net elements and 
instances ("the children") inherit all properties associated with the parent drawing. 
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Installing the Connection Lister 
The following sections describe how to install the Connection Lister post-processor on either 
a local disc or a Shared Resource Manager (SRM). Read only the section that pertains to 
your system. These instructions assume you have previously installed the HP EGS operat
ing system and software. 

If you have already installed the Connection Lister, skip to the section on Using the Connec
tion Lister which follows this section. 

Local Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the volumes EWSYS: and EWCODE:. These should be installed 
before you can use the Connection Lister. To verify you have installed these items, 
refer to the verification procedure described in the Installing HP EGS manual. 

2. Make sure that a volume named EWRC: exists on your local disc. This volume is 
where the Connection Lister software will reside. If no such volume exists, return to 
Installing HP EGS for instructions on creating a volume. 

3. Insert the disc labeled EWRC1 in unit number 3. This is the right drive in an HP 
9836A/C and the left drive in an HP 91210 or HP 82901A Flexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press ( Return ). 

(If you are entering HP EGS through the Pascal 3.1 Operating System, simply proceed 
to step 6.) 

5. Select the Pascal Command Line from this menu, and press (Return ). 

6. Press CO (for Stream) to initiate the installation procedure. 

7. When the system prompts you for the name of the stream file, type in: 

E W Rei : e In c _I i n (Return) 

Then follow the instructions displayed on the screen. The system will ask you to insert 
each disc and press the space bar to continue with the installation procedure. The 
system will copy a total of 3 discs into the volume EWRC:. When the procedure is 
finished, a message indicating successful completion will be displayed. 
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SRM Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the directories EWSYS and EWCODE. These should be installed 
before you can use the Connection Lister. To verify that you have installed these 
items, refer to the verification procedure described in the Installing HP EGS manual. 

2. Make sure that a directory named EWRC exists on your SRM. This directory is where 
the Connection Lister software will reside. If no such directory exists, return to Install
ing HP EGS for instructions on creating an SRM directory. 

3. Insert the disc labeled EWRC1 in unit number 3. This is the right drive in an HP 
9836A1C and the left drive in an HP 91210 or HP 82901A Flexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press ( Return). 

(If you are entering HP EGS through the Pascal 3.1 Operating System, simply proceed 
to step 6.) 

5. Select the Pascal Command Line from this menu, and press ( Return ). 

6. Press CD (for Stream) to initiate the installation procedure. 

7. When the system prompts you for the name of the stream file, type in: 

EWRC 1: elnc_s in (Return) 

Then follow the instructions displayed on the screen. The system will ask you for the 
name of the system directory and the optional product directory (such as, #5:/HP_ 
EGS). Enter exactly the same information that was entered when you created the 
directory. The system will ask you to remove each flexible disc after everything is 
copied, insert the next diSC, and press the space bar to continue with the installation 
procedure. The system will copy a total of 3 discs into the directory EWRC. When the 
procedure is finished, a message indicating successful completion will be displayed. 

Installing Your Codeword 
The Connection Lister program requires a codeword in order to operate. Once you have 
installed the Connection Lister, you can follow the procedure in this section. If you live in the 
U.S. or Canada, the following procedure may require you to phone Hewlett-Packard during 
business hours (Mountain Time). If you live outside the U.S. or Canada, you must contact 
your HP Systems Engineer to obtain your codeword. It should take you about an hour to 
both obtain and install your codeword. 



Connection Listing 133 

A codeword is a 16-digit number that you enter once to permanantly link your Connection 
Lister software to a computer or HP-HIL 10 Module. Codewords are also needed for the HP 
EGS personalities, the PHOTOPLOT/DRILL post-processor, and the IGES Translator. A 
unique codeword is needed for each workstation that operates the Connection Lister, 
including those working off of an SRM. A codeword is not a password that you type in each 
time you enter an HP EGS personality. 

For the HP EGS 2.1 Connection Lister, your codeword will be the same one you installed 
for the HP EGS personalities. Locate the codeword you installed earlier, and install it again 
as instructed below for the Connection Lister. (If you have not yet obtained this HP EGS 
codeword, refer to the Installing HP EGS manual for further codeword installation instruc
tions.) 

Note 
If you cannot locate the codeword you installed earlier, you can look at the code
words listed in the Graphics Editor's message file (EWCODE:gediLms.ASC) to 
find the correct number. Simply use the Editor to examine the contents of the file. 
Make no changes to this file at this time! 

Installing a Codeword from the HP EGS Manager Menu 
There are two ways to enter the HP EGS codeword installation program: from the HP EGS 
Manager menu or from the Pascal Command Line. The instructions for the latter follow this 
section. 

To install your HP EGS Connection Lister codeword from the HP EGS Manager menu, 
follow these stePf" If yo) have any problems with the procedure, restart from step 1. To exit 
this utility, press Stop . 

1. If your computer displays the HP EGS Manager menu: 

==>SrsteM Utilities 
General DralAling 
Electrical Engineering 

skip to step 2. If not, continue. 

a. Turn off your computer (your computer only; do not turn off the disc). 

b. Turn your computer back on. Hold down the space bar. 

c. When you see 1 E SYSTEM_EGS at the top right corner of your screen, lift the space 
bar and type in: 

1E 

The IE will appear in the bottom right corner of your computer screen. 
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d. The computer displays a screenful of HP EGS copyright information. Press the 
space bar to continue. 

e. The computer prompts for the date. Enter the date and press (Return) or simply 
~ .. 

press l Return J to avoid the prompt. 

f. The computer prompts for the time. Enter the time and press (Return) or simply 
press ( Return) to avoid the prompt. 

2. Select S Y S t emU til it i e s from the HP EGS Manager Menu. To select a menu item, 
postion the arrow by the menu item with the arrow keys. Press ( Return ). 

3. Select Ins tall Co d ewo rd from the System Utilities Menu. Press (Return ). 

This utility runs a program to determine the product and serial numbers of your 
computer and/or any HP-HIL ID Modules. You will see a display similar to the one 
below. 

CPU 10 Prom - Product number: 983GC Serial number: 2250A00749 

The CPU ID Prom is the identifier of your computer. In the example above, the 
product number is 9836C and the serial number is the lO-digit number 2250A00749. 

If you have more than one ID module or both a computer and an ID module, you must 
decide which of these you want to link to your copy of the Connection Lister. After you 
obtain your codeword you can use your copy of the Connection Lister only with the 
computer or HP-HIL ID Module you have chosen. The advantage of linking your copy 
of the Connection Lister to an ID module is that you can take your copy of the 
Connection Lister and your module to other workstations. 

4. Write down the product and serial numbers of the computer or HP-HIL ID Module 
that you plan to link with your copy of the Connection Lister: 

Product Number: _ _ _ _ _ _ Serial Number: _________ _ 

5. If you live in the U.S. or Canada, phone the number shown in step 3c of your 
codeword certificate. Ask for the HP EGS Codeword Delivery Service. 

If you live outside the U.S. or Canada, contact your HP Systems Engineer or HP 
Application Support Representative. 

If you already have your codeword available (from previously installing the one 
needed to operate the HP EGS personalities), proceed to step 9. 

6. The person you contact at Hewlett-Packard will ask for the: 

• Certificate serial number. This is listed at the top of your Codeword Certificate. 

• Product number of the device you are going to link to your copy of the Connection 
Lister. You wrote this down in step 5. 

• Serial number of the device you are going to link to your copy of the Connection 
Lister. You also wrote this down in step 5. 
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7. The person will then give you your 16-digit codeword. Write it both below and on your 
certificate. 

CODEWORD: _______________ -

8. The computer prompts you to enter a number between 1 and 4. These numbers 
represent the function for which you are installing the codeword. Enter: 

2 

to install the codeword for the Connection Lister, and press ( Return ). 

9. Type in your codeword as prompted. Then press (Return ). 

10. The computer displays the name of the messa e file (c o lUllS • ASC) in which this utility 
will place your codeword. Simply press Return. Note: If you entered an SRM path 
name different than the one suggested in this manual, enter this path name in place of 
the one listed. 

The system returns you to the System Utilities menu. To return to the HP EGS 
Manager menu, select Return to Main Menu. 

The codeword should now be installed and you can use the Connection Lister software. 
Note that you must install one codeword for each computer on an SRM system. 

Installing a Codeword from the Pascal Command Line 
If you are entering HP EGS through the Pascal 3.1 Operating System, follow these steps to 
install your codeword: 

1. Starting from the main Pascal command line, press CD to execute a program. 

2. The system prompts for the name of the file you want to execute. Type in: 

EWCOOE:codel~ord fora local disc 

#5: IHP_EGS/EWCOOE/codelAlo rd for an SRM 

If your directory path for an SRM differs from the one shown above, be sure to type in 
the correct path name for your system. Note that if you are installing a codeword on an 
SRM, no other users may be using HP EGS at that time. 

3. You have now entered the codeword installation program. From this point on, you 
may follow the instructions shown in the previous section, Installing a Codeword from 
the HP EGS Manager Menu, beginning with step 3. 
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Using the Connection Lister 
The Connection Lister works with the HP EGS Graphics Editor to help you derive connec-
tivitcy' information about a dravJing and then correct any errors occurring vJithin a dra\.ving. A 
typical connection listing cycle involves: 

1. Creating and saving a drawing (making a _d drawing file). 

2. Archiving this drawing (making an _a archive file). 

3. Running the Connection Lister program on this archive file (making _c and _e output 
and error files). 

4. Re-entering the HP EGS Graphics Editor (through one of the personalities), and 
bringing up the original _d drawing file on the screen. 

5. Inputting the Connection Lister's _ e error file on the drawing. 

6. Correcting any errors in the drawing (errors are described in the Connection Lister 
Error File section of this chapter). 

7. Saving and archiving the drawing again, and re-running the Connection Lister 
program. 

To help you better understand this cycle, this section describes in detail: 

• Using associated text in HP EGS drawings 

• Archiving drawings for connection listing 

• Entering and running the Connection Lister program 

• The Connection Lister default files and how to customize them 

• The Connection Lister output and error files 

Using Associated Text 
The Connection Lister looks at the associated text added to HP EGS drawings and compo
nents as it calculates connectivity within a drawing. This means that, when you make an HP 
EGS drawing, you should name instances, ports, and nets by adding associated text to them 
and a numeric tag which specifies the function of the text. 

The currently defined tag field values used in connection listing are: 

Value Use 

1001 
1002 
1003 
1004 

Reference deSignators} 
Bus/Net names 
Port names 
Part types 

Required tag values 

Optional tag value 
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Associated text and tag values are added to the drawing using the ADD TEXTINOTE 
command. The following options are useful for this process: 

:AC Associates the text with a particular component in the drawing being edited. 

:AD Associates the text with the drawing being edited. This enables you to specify 
default values when building parts. When an instance of such a part is added to a 
drawing, all of its :AD text is copied to the drawing as :AC text, associated with the 
instance of the part. 

:D Causes the text to be displayed. If :D is not present, the text is added but not 
displayed. WINDOW :A can be used to display all "undisplayed" text. 

:L Specifies the logical location for the associated text and, optionally, the layers on 
which that logical location is defined. 

: T Specifies a tag value which defines the function of the associated text. The tag 
numbers 1000-1999 are reserved for use in HP-supplied library parts. We recom
mend that you use different numbers to define your own tag values. 

For more information on how to place the associated text and other options, see the ADD 
NOTE/TEXT command in the HP EGS Syntax Reference. 

Use the MOVE command to change the location of the associated text, and the MODIFY 
command to change other associated text characteristics. More information on the MOVE 
and MODIFY commands appears in the HP EGS Syntax Reference. 

Archiving Drawings 
The HP EGS Connection Lister takes as input an archive file of an HP EGS drawing. Only 
files archived in HP EGS 2.0 or 2.1 may be processed in the Connection Lister. Be sure the 
process file used to create the drawing is loaded into HP EGS before archiving the drawing. 
If your drawings are stored as EGS/200 versions 1.0 or 1.05, just re-archive them in HP 
EGS 2.0 or 2.1. For EGS/45 archive files, you must retrieve and re-archive these drawings 
in HP EGS 2.0 or 2.1. 

When archiving an HP EGS file for connection listing (with the ARCHIVE command), use 
the :P option which archives the process file along with the drawing itself, and the :M option 
which converts macro instances into ordinary instances. For further details on using the 
ARCHIVE command, refer to the HP EGS Syntax Reference. 

Entering the Connection Lister Program 
You may run the Connection Lister program from either the HP EGS Electrical Engineering 
menu or from the Pascal Command Line. The follOwing procedures explain both options. 
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Operating from the HP EGS Electrical Engineering Menu 
1. Select the System Utilities option from the HP EGS Manager menu. 

2. Select the Filer from this menu. 

3. Press c=LJ to set the system prefix. 

4. Type the path name to the volume or directory where the Connection Lister program 
resides: 

EWRC: 

#5:/HP_EGS/EWRC 

for a local disc 

for an SRM 

If your directory path name for an SRM differs from the one shown above, be sure to 
type the correct path name for your system. 

5. Press CD to leave the Filer. 

6. Select the option named Return to Main Menu. The HP EGS Manager menu will 
appear. 

7. Select the El ect ri c al En si nee ri n s option from the HP EGS Manager menu. 

8. S e I e c t e i the r the E lee t ric a 1 S c h eM a tic Con nee t ion Li 5 t e r 0 r the 
P r i n ted Ci rc u i t 60 a rd Conne c t i on Li 5 t e r, depending on the type of connection list 
you want to create. The system will automatically load and execute the Connection 
Lister program you choose. It takes about 30 seconds to load the program. 

The Connection Lister program is now ready to accept input from you. 

Operating from the Pascal Command Line 
1. Select the System Utilities option from the HP EGS Manager menu. 

2. Select the Filer from this menu. 

3. Press CD to set the system prefix. 

4. Type the path name to the volume or directory where the Connection Lister program 
resides: 

EWRC: 

#5:/HP_EGS/ERWC 

for a local disc 

for an SRM 

If your directory path name for an SRM differs from the one shown above, be sure to 
type the correct path name for your system. 

5. Press CD to leave the Filer. The System Utilities menu will appear. 

6. Select the Pascal Command Line from this menu. 

7. Press CD to execute a program. 



8. When the system asks for the name of the code file, type: 

v e r i f y (Return) 

It takes about 30 seconds to load this code file. 
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The Connection Lister program is now ready to accept input from you. 

If You Get a Warning Message ... 
If you encounter a warning message at this point telling you the system cannot find either 
your codeword or your security device, check to make sure that: 

• Your HP EGS Connection Lister codeword has been installed in the message file 
EWRC:con_ms.ASC (for a local disc) or #5:/HP _EGS/EWRC/con_ms.ASC (for an 
SRM). Simply use the Editor to examine the contents of the file, and look for your 
16-character codeword under the heading CODEWORDS. If no codeword exists there, 
return to the section entitled Installing Your Codeword in this chapter . 

• Your external HP EGS ID Module (HP 46084A) is attached to your HP Series 300 
computer. If not, attach the module to the computer. 

Running the Connection Lister 
When you enter the Connection Lister program, the following happens: 

1. The system asks for the name of the Connection Lister's message file: 

Enter MESSAGE FILE name? 

If you have entered the program via the HP EGS Electrical Engineering menu, the 
system will provide a default answer for this question. However, if you have entered 
the program via the Pascal Command Line, respond by typing: 

con 

It is not necessary to type the _hiS. ASC suffix for the file name, as the system will append 
this suffix for you if it is not present in your entry. 

Note 
If you are not prefixed to the Connection Lister's volume or directory (EWRC: or 
#5:/HP -EGS/EWRC) before you enter the Connection Lister program, you must 
type complete path names (not just file names) in response to many Connection 
Lister prompts. 
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2. The system asks for the name of the file containing default values to be used when you, 
run the Connection Lister. 

Enter DEFAULT FILE naMe? 

If you have entered the program via the HP EGS Electrical Engineering menu, the 
system will provide a default file name for you, depending on the menu option you 
selected: 

pcbphY 

for the Electrical Schematic Connection Lister 

for the Printed Circuit Board Connection Lister 

Although a third default file (named 5 chI Q 9") exists for looking at logical (rather than 
physical) connections in a schematic, this file name will not appear automatically when 
you select the Electrical Schematic Connnection Lister. If you want this default file 
instead of the one listed, you may edit the file name shown on the screen. 

If you entered the program via the Pascal Command Line, you must type the name of 
the file you want to use. It is not necessary to type the, ASC suffix, as the system will 
append this suffix for you if it is not present in your entry. 

If you have created a customized default file and want to use it instead of the ones 
available in HP EGS, simply backspace over the default entry and type the new file 
name. 

3. The system asks which archived drawing file you want to connection list: 

Enter ARCHIVE FILE naMe? 

Type the name of your archive file. It is not necessary to include the suffix _ a in your 
entry. If you have placed the name of this file in a customized default file, the file name 
will automatically appear on the screen. 

Note 
The archive file you use should include the process file for the drawing and have 
smashed macro instances. These conditions are present in drawings archived with 
the :P and :M options of the ARCHIVE command. 

4. The system asks where it should send the Connection Lister output: 

Enter OUTPUT DESTINATION? 

If you press (Return) the Connection Lister output is placed in the same volume as the 
input file. If you want the output file in another volume, enter the volume name or 
directory path now. 
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5. The system then presents a menu listing the available Connection Lister options. To 
enter or change any values, simply use the arrow keys to select an item, and press 
( Return ). Another prompt will appear telling you what information the system needs 
from you. 

The menu options are: 

QUIT 

Re-set to Default File 
Physical or Logical Rules: 
Flat or Hierarchical List 
Reference Designator Paths 
SMash to Logical Level 
COMPonents to Include 
Net Properties Tag List 
Port Properties Tag List 
Instance Properties Tag List = 
Net or Instance List Drder 
Output Destination 
Archive File to Process 
RUN Connection Lister 

The system displays the default values it finds in the specified default file on the menu. 
It also displays the names of the output volume and archive file you entered in steps 3 
and 4. This gives you another chance to change these entries if desired. 

The second line of the menu gives you the chance to change the name of the default 
file and/or re-set all the values displayed in the menu to those specified in the default 
file. 

The HP EGS default files for the Connection Lister are described in the next section of 
this chapter. Refer to that section for a thorough discussion of each connection listing 
option. 

6. Once you are satisfied with the items listed in the default menu, select the option 
named 

RUN 

to generate the connection list. The program will output dots on the screen to indicate 
that it is processing the archive file. If during this process you want to stop the program, 
simply press ~ to return to the Connection Lister menu. 

7. To exit the Connection Lister, select the option named 

QUIT 

to return to the HP EGS Electrical Engineering menu. 
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Note 
If you decide to re-run the Connection Lister program on a given archive file 
(perhaps to generate both a net-oriented and an instance-oriented connection 
listing from the same drawing), the program will read the entire archive file over 
again. It does not keep a copy of the archive file in current memory. 

Re-running the program will also overwrite the original connection list and error 
files, unless the output destination is changed. 

Connection Lister Default Files 
A default file is a message file that contains specific information telling the system how to 
create a connection list. The three default files supplied with the HP EGS Connection Lister 
are: 

EWRC:schphy.ASC for the Electrical Schematic Connection Lister 

EWRC:schlos.ASC for the Electrical Schematic Connection Lister 

for the Printed Circuit Board Connection Lister 

The Electrical Schematic default file for creating a physical connection list 
(EWRC:schphy.ASC) contains the following values: 

phys_lo9_def hOh2 
net_inst_def hOh1 
flat_hier_def hOh2 
ref_desis_def hOh1 
cMPnt_filter_value hOh#E -E7 -ES1 
hier_def_value ·0·32767 
SMash_value hOhO 
net_tass_value hOh 
port_tass_value hOh 
inst_tass_value hO·1004 
output_dest_value hOhCONSOLE: 
archive_file_value hOh 



Connection Listing 143 

When you run the Connection Lister using this message file, the following values will be 
displayed on your screen: 

Re-set to Default File 
Physical or Lo~ical Rules: 

= EWRC:scnphy.ASC 

Flat or Hierarchical List 
Reference Oesisnator Paths 
SMash to Lo~ical Level 
COMPonents to Include 

= Lo~ical 
Hierarchical,32767 
External only 
o 

= #E -E7 -E51 
Net Properties Ta~ List 
Port Properties Ta~ List = 
Instance Properties Ta~ List = 1004 
Net or Instance List Order Net 
Output Destination CONSOLE: 
Archive File to Process = 

The Electrical Schematic default file for creating a logical connection list 
(EWRC:schlog.ASC) contains the folloWing values: 

phys_Io~_def ·0·2 
net-inst-def ·0·1 
flat-hier_def ·0·2 
ref _desi Ldef ·0·1 
hier_def_value ·0·32767 
sMash_value ·0·0 
cMPnt_filter_value ·O·#E -E7 -E50 
net-tass_value ·0· 
port-ta~s_value ·0· 
inst_ta~s_value ·0·1004 
output_dest_value ·O·CONSOLE: 
archive_file_value ·0· 

When you run the Connection Lister using this message file, the following values will be 
displayed on your screen: 

Re-set to Default File EWRC:schlo~.ASC 

Physical or Lo~ical Rules: = Lo~ical 
Flat or Hierarchical List Hierarchical, 32767 
Reference Oesisnator Paths External only 
SMash to Lo~ical Level = 0 
COMPonents to Include #E -E7 -E50 
Net Properties Ta~ List 
Port Properties Ta~ List 
Instance Properties Ta~ List 1004 
Net or Instance List Order Net 
Output Destination = CONSOLE: 
Archive File to Process 
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The Printed Circuit Board default file for creating a physical connection list 
(EWRC:pcbphy.ASC) contains the following values: 

net_inst_def "D"I 
flat_hier_def "D"I 
phYs_Iog_def "D"I 
ref_desig_def "D"I 
hier_def_value "D"O 

"D"O smash_'!alue 
cmpnt_filter_value "D"-E #1 #E51 #E52 #E53 #E54 #E5 #E6 #E7 #E8 

neLtags_'!alue 
porLtags_'!alue 
inst_ta%_,!alue 
output_dest_ualue 
archive_file_value 

#EII #E12 #E13 #E14 
'T' 
'T' 
"'D"'I004 
'T' CDNSOLE: 
"D" 

When you run the Connection Lister using this message file, the following values will be 
displayed on your screen: 

Re-set to Default File 
Physical or Logical Rules: 
Flat or Hierarchical List 
Reference Designator Paths 
Smash to Logical Level 
Components to Include 

Net Properties Tag List 
Port Properties Tag List 

EWRC:pcbphy,ASC 
Phl'sical 
Flat 
F!.ill Path 
o 
-E #1 #E51 #E52 #E53 #E54 #E5 #E6 #E7 #E8 
#EII #E12 #E13 #E14 

Instance Properties Tag List 1004 
Net or Instance List Order Net 
Output Destination CONSOLE: 
Archive File to Process 

You can change any of the information in these files to customize them for your application, 

These files are message files, where each entry follows this format: 

tag information 

You may change the messages in the information field, but you should not change the 
message tags or the delimiter (" D" ), For more information on message files, please refer to 
Chapter 2, Customizing Your System, in this manual. 
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The following table explains the meaning of each tag in a Connection Lister default file and 
its acceptable range of values. 

phys~o~def Specifies to use logical or physical connection list rules. A value of 1 
indicates physical, and 2 indicates logical. 

flaLhieLdef Specifies to make either a flat or hierarchical connection list. A value of 
1 indicates flat, and 2 indicates hierarchical. 

hieLdeLvalue Specifies the level at which you want the system to stop netting indi
vidual parts in the drawing. This number is an integer. Any part with this 
specified lOgical level or with a higher logical level is independently 
netted to its own logical level. Parts which only have instances with 
IGNORE or VIA reference deSignators are not netted. With a hierarchic
al connection list, the system does not look for net elements inside 
instances at the netting level or at a lower logical level. 

reLdesi~def Specifies whether or not you want the system to consider the reference 
deSignators found on subinstances in the process of smashing instances 
to look for net elements in a flat connection list. A value of 1 indicates 
external values only, and 2 indicates full path names. 

smash_value Indicates the logical level to which the system will smash instances 
before it looks for parts and net elements. Any part in the connection list 
will thus have a logical level equal to or less than the one specified in this 
option. The system stops smashing an instance when its logical level is 
equal to or less than this logical level. However, the system always 
smashes unnamed instances when it encounters them. The smashing 
process does not affect the input drawing as the system only logically 
performs this operation. The system accepts values between 0 and 
±32767. 

cmpnLfilteLvalue Specifies the components and layers which may be processed. Placing 
+ and # in front of an HP EGS component deSCriptor indicates that 
you want to include all of those components; - indicates that you want 
to include none of those components. Placing :8 after a component 
deSCriptor and layer number indicates that you want to include any 
layers bound to this descriptor and layer number. 

neLtags_value Specifies the associated text tag values to include as net properties in the 
connection list output. These properties are listed in the order in which 
their tag values appear in the tag list. If a property is not found for a tag 
value in the list, an empty property field is output. Properties with the 
same tag value are ordered by the layer numbers of their text. The 
system accepts tag values between 0 and ±32767. 
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porLtags_value 

insLtagLvalue 

neLinsLdef 

Specifies the associated text tag values to include as port properties in 
the connection list output. These properties are listed in the order in 
which their tag values appear in the tag list. If a property is not found for 
a tag value in the list, an empty property field is output. Properties with 
the same tag value are ordered by the layer numbers of their text. The 
system accepts tag values between 0 and ± 32767. Note: A tag value of 
-32768 is a special case. It will output the approximate number of bytes 
of memory that was required by the system to generate the connection 
list. 

Specifies the associated text tag values to include as instance properties 
in the connection list output. These properties are listed in the order in 
which their tag values appear in the tag list. If a property is not found for 
a tag value in the list, an empty property field is output. Properties with 
the same tag value are ordered by the layer numbers of their text. The 
system accepts tag values between 0 and ± 32767. 

Specifies to make either a net- or instance-oriented connection list out
put file. A value of 1 indicates a net-oriented output file; 2 indicates an 
instance-oriented output file. 

outpuLdesLvalue The complete volume specification where you want to send the connec
tion list output and its error file. 

archive_filLvalue The complete file specification of the archived drawing file to process. 

Note that part names, reference deSignators, net and bus names, and port names always 
appear in a connection list. 

Connection Lister Message File 
The Connection Lister message file (EWRC:con_ms.ASC) contains messages needed for 
program operation. This file must always be on-line when you run the Connection Lister. 

There are several entries in this file you may want to change. These include the codewords 
and names of stroke tables referenced by your drawings. 

Codewords 
Security codewords are needed to execute the Connection Lister program. You must install 
a codeword before you can run the program. At times it is convenient to enter codewords in 
this file using the Editor rather than the installation program described at the beginning of 
this chapter. This is particularly true if you are installing many codewords at once, as may be 
the case for SRM users sharing the system. 
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If you edit the codewords in this file, be sure you simply exchange items character-for
character within the CODEWORD section of the file. Adding more characters will require 
that you run the Message File Utility available from the HP EGS System Utilities menu. If 
you need to do this, refer to the section explaining editing and indexing a message file in 
Chapter 2, Customizing Your System, in this manual. 

Stroke Tables 
The Connection Lister program needs to know which stroke tables for notes and text to use 
when it generates a connection list. 

This information is important when running a physical connection list, as notes and text can 
touch other components in a drawing. Default stroke tables are listed for you in the Connec
tion Lister's message file. These are the standard HP EGS default tables EWSYS:note_ 
st. TEXT and EWSYS:texLst. TEXT. It is important that the stroke tables listed in the mes
sage file match those used when a drawing was created. If they do not match, the program 
could calculate incorrect connectivity for the drawing. This also means that the path names 
to these files must be correct for your system, and that these stroke files must be on-line 
when you run the Connection Lister. 

If you have used many different stroke tables to create drawings, you may want to copy and 
customize this message file for your applications. Remember that if you make any changes 
to this file, you may need to run the Message File Utility available from the HP EGS System 
Utilities menu. For more information, please refer to the section explaining editing and 
indexing a message file in Chapter 2, Customizing Your System, in this manual. 

Efficient Processing of Connection Lists 
Here are some hints for the efficient processing of connection lists: 

• Keep the drawing size within the range of ± 32767 system units. 

• Avoid using circles, arcs, and ovals as net elements. 

• Keep as many net elements as possible at the first nesting level of your drawing. 

• Avoid segmenting connection lines. Use one complete line rather than many shorter 
lines with common endpoints. 

• Avoid using unnecessary markers. Remember that a marker is needed only to connect 
crossing components when netting with logical rules. 

• Use master layers to specify connections between two layers. 

• Specify a hierarchical connection listing when instances in the drawing to be netted do 
not contain net elements. 

• If you are not using notes and text as connective elements, you can either remove the 
stroke table references from the Connection Lister's message file (EWRC:con_ 
ms.ASC), or not have these files on-line. 
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Connection Lister Output File 
The output of the Connection Lister is a text file that can be edited or reformatted for further 
processing by a user program. The name of a connection list output file consists of the name 
of the drawing being netted with a suffix _ c. This output file contains a connection list 
showing the connectivity of the drawing in terms of nets, instances, and ports. 

This connectivity can be described in either a net-oriented form or an instance-oriented 
form. A net-oriented description lists all nets and, for each net, the instances to which it 
connects. An instance-oriented description lists all instances and, for each instance, the nets 
to which it connects. In either case each net is assigned a unique net number based on the 
order in which the nets are processed. This ordering varies depending on the exact layout of 
the drawing data in the archive file. The net and instance connectivity descriptions take the 
following form: 

net 
identifier 

net 
identifier 

Instance-oriented Connection List Format 

line 
feed 

Net-oriented Connection List Format 



net 
identifier 

Item 

net property 

line feed 

part name 

instance path name 

ref desig 

port name 

instance property 

port property 

net number 

net name path 

net name 

bus element 

Connection Listing 149 

Description/Default 

Associated text string listed for each tag value 
shown on the menu. 

Start of a new line. 

Name of the instance's drawing file excluding 
the suffix. 

Concatenated reference designators encoun
tered at each nesting level when smashing an 
instance; appears if the smashing level option is 
set to Full Path Names. 

Reference designator; associated text required 
for each instance. 

Associated text defining a port on an instance. 

Range Restrictions 

250 characters 
maximum 

8 characters 
maximum 

250 characters 
maximum 

Must have the tag 
value 1001; 250 

characters maximum 

Must have the tag 
value 1003; 250 

characters maximum 

Associated text string listed for each tag value 250 characters 
shown on the menu. HP EGS library parts use maximum 
tag value 1004. 

Associated text string listed for each tag value 250 characters 
shown on the menu. maximum 

Integer assigned by the system. 1 through the 

Concatenated reference designators encoun
tered at each nesting level when smashing an 
instance; appears if the smashing level option is 
set to Full Path Names. 

Optional user-supplied associated text for nam
ing nets. 

Identifier for one net of a bus, like DATA [3]. 

number of nets in the 
drawing 

Must have the tag 
value 1002; 250 

characters maximum 

Bus naming 
conventions 
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Flat and hierarchical connection lists can be in either an instance-or a net-oriented form. The 
net or instance connectivity descriptions in a connection list of a part are alphabetically 
ordered by the net names or the instance reference designators. Within the connection list of 
a part, the system automatically assigns a number to each of the nets. In a hierarchical 
connection list, the connection lists are first ordered by the logical level of each part, then by 
the nesting level of each part within the drawing. 

The format of a flat connection list file is: 

header that includes: :drawing_naMe logical_level 

errors detected before extracting nets 

net or instance connectivity descriPtion 

errors detected after extracting nets 

Careful examination of the next few examples will illustrate the differences. Let's look at the 
following drawing exnand2_d and two possible connection lists we could derive from it: 

REF 

INR vee 

OUT 

INB va 1 ue 

GND 
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Example 1: This connection list is the result of processing exnandZ with the following values 
set in the Connection Lister menu: 

Re-set to Default File 
Physical or Lo~ical Rules 
Flat or Hierarchical List 
Reference Desi~nator Paths 
SMash to Lorical Level 
COMPonents to Include 
Net Properties Tag List 
Port Properties Tag List 

EWRC: schph}' .ASC 
Logical 
Flat 
Exte rnal onb 
o 
#E -El -E7 -ESI 

Instance Properties Tag List 1004 
Net or Instance List Order Net 

This menu differs from the default file's values in only two ways: the resulting list will be flat, 
and components on layer 1 will be excluded. 

lexnandZ 

resislRblZlvaluel 
npnlQl5lvaluei 

Z 
diodel51-lvaluel 

3 
diodelAI-lvaluel 

4 
npnlQIClt,laluel 
resislRclllvaluel 

S 
diodeIAI+lt,laluel 
resis IRb I 1 I value I 

G 
diodel51+lvaluel 
resislR91 1 IR= lOKI 

7 GND 
npnlQIElvaluel 

8 VCC 
resislRclZlvaluel 
resislRglZIR= lOKI 
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Example 2: This example differs from Example 1 in only one way: the list is instance
oriented rather than net-oriented. 

:exnand2 1 

A diode:value: 
-:21 
+IG1 

6 diode:value: 
-IS: 
+:7: 

Q npn:'Jalue: 
e: 1 : 
E:lI GNO: 
6:8: 

Rb resis:value: 
1: 6: 
2:8: 

Rc resis:value: 
1 : 1 : 
2:3 vee: 

R~ resis:R= 10K: 
2:3 vee: 
1: 7: 

The format of a hierarchical connection list file is similar to that of a flat connection list. The 
difference is that a hierarchical connection list is a collection of flat list files for each instance 
that satisfies the condition: 

hierarchical level ",;;; instance level ",;;; smash level 
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Now let's look at the drawing ex 5 r f f _ d and two possible connection lists we could derive 
from it: 

ref 

,---------------, 
I SNRND I 

INR vee I 

RNRND 

"'-
"'II 

R"' 
value 

- + 

B 
INB value 

- + 

vee 

GND 

I 
I 

L _______________ ~ 

o 

01 

Example 3: This example differs from Example 1 in two ways: the list is hierarchical rather 
than flat, and the hierarchical level is set to O. 

idiode (I 

in pn (I 

i resis (I 

iexsrff 2 

resisiRNAND/Rbi2iualuei 
npniRNAND/QiBiualuei 
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2 
diode:SNAND/A:-:ualue: 

3 
diode:RNAND/A:+:value: 
resis:RNAND/Rb:l:ualue: 

4 
diode:RNAND/B:+:value: 
resis:RNAND/Rg:l:R= 10K: 

:5 
diode:SNAND/B:+:ualue: 
resis:SNAND/Rg:l:R= 10K: 

G 
npn:RNAND/Q:C:ualue: 
resis :RNAND/Rc: 1: value: 
diode:SNAND/B:-:ualue: 

7 
diode:RNAND/B:-:ualue: 

8 
npn:SNAND/Q:C:ualue: 
resis:SNAND/Rc:l:ualue: 
diode:RNAND/A:-:value: 

9 
diode:SNAND/A:+:ualue: 
resis:SNAND/Rb:l:value: 

10 
resis:SNAND/Rb:2:ualue: 
npn:SNAND/Q:B:ualue: 

11 RNAND/GND 
npn:RNAND/Q:E:value: 

12 RNANDJ!)CC 
resis:RNAND/Rc:2:ualue: 
resis:RNAND/Rg:2:R= 10K: 

13 SNAND/GND 
npn:SNAND/Q:E:value: 

14 SNAND/~)CC 

resis:SNAND/Rc:2:ualue: 
resis:SNAND/Rg:2:R= 10K: 
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Example 4: This example differs from Example 3 in only one way: instances are smashed 
to logical level 2 rather than logical level O. 

: resis 0 

:diode 0 

: npn 0 

:exnandZ 

2 

3 

4 

5 

6 

resis:Rb:Z:ualue: 
npn:Q:B:ualue: 

diode:B:-:t.lalue: 

diode:A:-:'.lalue: 

npn:Q:C:t.lalue: 
resis:Rc:l:ualue: 

diode:A:+:\lalue: 
resis:Rb:l:t.lalue: 

diode:B:+:ualue: 
resis:R9':I:R= 10K: 

7 GNO 
npn:Q:E:t.lalue: 

8 I,lCC 
resis:Rc:Z:t.lalue: 
resis:R9':Z:R= 10K: 

:exsrff Z 

2 

exnandZ:SNANO:INA: : 

exnandZ:RNANo:our: : 
exnandZ:SNANO:INB: : 
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3 
exnand2iRNANDiIN6i i 

exnand2iSNANDiOUTi i 
exnand2 i RNAND i INA i i 

Connection Lister Operational Errors 
The following errors will terminate processing and return you to the Connection Lister 
menu, after giving you a warning message. The first line of each entry shows the literal 
message you will see on the screen, while the paragraphs following it further explain what 
the message means. 

CONERRl 

CONERR2 

CONERR3 

CONERR4 

CONERR5 

Error while reading from the message file. 

An error occurs while the system is reading the CONCNST constants from 
the Connection Lister's message file. You should verify that all the Connec
tion Lister constants and error messages are present in the message file. 
The program terminates. 

The file (file name) could not be created. 

The system cannot create the connection list output file or an error file. The 
program terminates. 

The length of the reference deSignator "(reference deSignator)" is too long. 

The maximum length of a reference deSignator without its reference desig
nator path name is 250 characters. The reference deSignator is truncated 
when this length is exceeded. This error can occur when the length of the 
missing reference deSignator string is too long. 

Out of memory. 

Not enough memory is available for the system to complete the connection 
list. The program terminates. 

Unexpected error. 

An unexpected error is encountered in the Connection Lister. Please report 
the error trace information outputted by the system. The program termin
ates. 
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Connection Lister Error File 
An error file is an input file for the HP EGS Graphics Editor. It consists of notes which 
identify the location and type of error encountered when calculating connectivity. The name 
of the error output file includes the name of the part being netted and the suffix _ e ,and is 
created on the same volume as the connection list output file. For most of the errors you 
might encounter, the system is still able to generate the connection list. 

An error output file contains the ADD NOTE commands for layer 255 (the error message 
layer). If you enter the HP EGS Graphics Editor and input this error file on your drawing, the 
notes will show you the location and tell you the nature of each error. In hierarchical 
connection lists, the system may generate an error output file for each part netted (one error 
file per original drawing file). The locations of the notes in each error output file are based on 
the units of each drawing. 

The notes that describe connectivity errors are as follows. The first line of each entry shows 
the literal message you will see on the screen, while the paragraphs following it further 
explain what the message means. 

CONERR6 

CONERR7 

CONERR8 

CONERR9 

Duplicate reference designator. Creating (reference designator). 

The reference designator of an instance may be listed with a DRD suffix. 
This suffix means that the same reference designator was found on another 
instance. These suffixes have an integer attached to them (like DRD20). 
Note that this error does not apply to instances with IGNORE, SMASH, or 
VIA reference designators. 

Missing reference designator. Creating (reference designator). 

An instance with no reference designator is assigned a reference designator 
of MRD. These reference designators have an integer attached to them 
(like MRD20). 

Invalid reference designator in list (reference designator list). 

A reference designator with an invalid ranged name is found in a list of 
reference designators associated to an implicitly stepped instance. The 
syntax of the ranged name and its bounds should be checked. The invalid 
reference designator is ignored. 

Invalid bus or bus element declaration: (bus or bus element declaration). 

An invalid ranged bus or bus element declaration is found. The syntax of 
the ranged name and its bounds should be checked. The invalid bus or bus 
element is ignored. 
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CON ERR 10 

CONERRll 

CONERR12 

CONERR13 

CONERR14 

CONERR15 

CONERR16 

CONERR17 

Recursive bus definition: (first named bus), (second named bus). 

A named bus is defined recursively. The recursive definition in the bus 
declaration is ignored. 

Bus declaration not allowed with physical connection rules: (bus declara
tion). 

A bus declaration is found in the drawing being netted with physical rules. 
The bus declaration is ignored. 

Bus declaration not allowed in implicitly stepped net elements: (bus dec
laration). 

An implicitly stepped net element contains a named bus declaration. The 
named bus declaration is ignored. 

Net has been named multiple times with different names. 

A net may have multiple different names only when the names have 
different reference designator path names. An error is reported when a net 
is found with two different names with the same reference designator path 
names. This error can be detected when a net possesses multiple names 
with the same path name in a connection list. 

Invalid bus tap. 

A net or a bus is tapped off of a bus whose declaration does not include the 
desired net names. 

Net is not connected to any ports. 

None of the net elements of a net is connected to a port. 

Part has no ports. 

A part has no ports defined. The part definition is ignored. 

Too many net names in list: (net name list). 

An implicitly stepped net element has too many net names for the number 
of elements in the step specification. The extraneous net names are 
ignored. If the number of net names is less than the number of elements, 
some net elements will be unnamed. 

This error is also output when more than one net name is associated to a 
net element. The extraneous net name definitions are ignored. 
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Too many reference designators in list: (reference designator list). 

An implicitly stepped instance has too many reference designators for the 
number of instances in the implicit step specification. The extraneous refer
ence designators are ignored. 

Some instances will have an MRD reference designator if the number of 
reference designators in a reference designator list is less than the number 
of implicitly stepped instances. 

This error is also output when more than one reference designator is 
associated to an instance. The extraneous reference designator definitions 
are ignored. 

Named bus definition not found: (named bus). 

The definition of a named bus that is used in another bus declaration is not 
found. The named bus is ignored. 

Port is not defined on any layer: (port name). 

The specified port is not defined on any layer. The logical layers of a port 
are defined with the :L option of the ADD TEXT command. This error is 
generated only when netting with physical rules. The port definition is 
ignored. 

Duplicate named bus definition: (named bus). 

A named bus has more than one definition. The last bus definition will be 
used. 

Part has unconnected ports. 

A part has one or more ports which are not connected to any net. This is 
more a warning than an error. The message may be suppressed by 
attaching any net element (perhaps a marker) to the offending port. This 
message appears at the end of the connection list file. Post-processors such 
as COMPare Connection Lists, Mer~e Connection Lists, and 
Gene rat eRa tis Ne s t ignore this message. 

Customizing the Connection Lister 
Two things you may want to customize for your own application are the screen messages 
that appear during operation and the default string constants used by the program. The 
following sections describe how to change these items. 
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Screen Messages 
The Connection Lister message file (EWRC:con_ms.ASC) contains most of the menu 
information and screen messages that a user sees while running the program. You may want 
to customize this information for foreign language applications, or to rewrite the messages 
that appear. Remember that if you make any changes to this file, you may need to run the 
Message File Utility available from the HP EGS System Utilities menu. For more informa
tion, please refer to the section explaining editing and indexing a message file in Chapter 2, 
Customizing Your System, in this manual. 

Default String Constants 
The system uses string constants for various purposes. If you wish to change any of the 
defaults, you must edit the Connection Lister's message file (EWRC:con_ms.ASC) and 
modify the messages with the labels specified here: 

CONCNSTlI 

CONCNST2/ 

CONCNST3 
IGNORE 

CONCNST4 DRD 

CONCNST5 MRD 

CONCNST6 > 

CONCNST7, 

CONCNST8/ 

CONCNST9 
SMASH 

CONCNSTlO = 

CONCNSTll ! 

CONCNSTl2, 

CONCNSTl3, 

CONCNSTl4 
ERROR 

CONCNSTl51 

CONCNSTl6 
VIA 

Default field separator. 

Default port name field separator. 

Default reference deSignator for instances that are to be ignored. 

Default duplicate reference deSignator error suffix. 

Default missing reference deSignator error suffix. 

Default port property name field separator. 

Default net name field separator. 

Default path name field separator for reference deSignators and 
net names. 

Default reference deSignator for instances that are to be logically 
smashed. 

Default named bus definition string. 

Default named bus use string. 

Default net name and bus net name list separator. 

Default reference designator list field separator. 

Default error message. 

Default part name identifier. 

Default reference deSignator for instances which are not to appear 
in a connection list. 
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Connection List Utilities 
Three utilities in the HP EGS system can help you post-process connection lists: Merge 
Connection Lists, Generate Rat's Nest, and Compare Connection Lists. These three utilities 
merge multiple connection lists into one list, create PC Board point-to-point rat's nests, and 
compare two connection lists for logical equality. To execute these utilities pick the Electrical 
Engineering option from the main Manager menu, and then select the connection list utility 
you want to execute. 

Merging Connection Lists 
The Merge Connection Lists program takes multiple HP EGS connection lists and combines 
them to create a single connection list. All nets with identical names are merged as one 
common net, and all other nets are left as individuals. 

To run this program, you must first have run connect lists for the individual drawings that 
you want to merge. If you are planning to use the Compare Connection Lists or Generate 
Rat's Nest utilities, you should connect list schematics to physical ports by turning off the 
logical ports (which are on layer 50). This is necessary because the system will think there 
are two ports; it will not recognize that logical and physical ports with different names 
represent the same ports. 

Let's assume that you have created two schematic drawings named con n e x 1_ d and 
con n e x L d, and you have run connect lists on both of these drawings to create con n e x L c 
and connex2_c. The two drawings look like this: 

JIB RI 
REFERENCE SIGNAL 27111 

~~aGEI 
MERGE2 
+5V 
+15V 
-15V 

edge con 

71 72 

71 

+15V 

u.. C\J 

"'~ ". 
~ -. ". u~l 

13 

R5 
27111K 

-15V 

+5V 

71 71 
R4 
IK 

R2 MERGE I 
2.2K QI 

71 72 2NI711 
72 

C\J 

-> ". 
~-
U' 

In 

". 
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+5V 
+15V 

?2 9 
? R? 

2.2K 

?I 

LM?4? Ulb >-1-0-?~1 VV'r?,-,. 2,------.-----=-,--iI--cO-::-'---::-7--1 

edge con 

RI2 
IK 

6 + 4 

-15V 

You could merge the two connection lists by: 

R9 
iK 

MERGE2 

Q2 
2NI?11 

1. Selecting the Electrical Engineering option from the main Manager menu, and then 
selecting the utility named Mer ~ e Con n e c t ion Lis t s from the next menu. 

2. Answering the prompts that appear on the screen as follows: 

Enter the nalTle of the crtessa!ie f i 1 e : EWRC:cl.ltils 
Enter the nalTle of the OlltPllt (ctler~ed) f i 1 e : EXAMPLE:ctler~e 

En t e r the n aCrle of the firs t connect 1 i s t f i 1 e : EXAMPLE:connexl 
En t e r the nalTle of the next connect list f i 1 e : EXAMPLE:connex2 
En t e r the nafrle of the next connect list f i 1 e : 
Done. 

The first prompt is answered by the system. The next three prompts are specified by 
you as appropriate. Note that file name suffixes need not be typed in, and that you 
must type in the complete file specification. Then press (Return) to indicate that there 
are no more entries. The system tells you when the connection list merger is done, and 
you are free to perform other HP EGS operations. 

The merged connection file EXAMPLE:lTler~e_c looks like this: 

2 

3 

opaITlPl:Ula:12:LM747: 
resis :R2:?I: 2.2K: 

ed~el:J1B:B:ed~e con: 

uertres:R3:?2:10K: 
cap:Cl :n: .0047UF: 
npn:Ql:?1:2NI711: 
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4 
resislRll?ZlZ7(Jl 
opaMPI:Ula:I:LM747: 

5 
uertres:R5:?1:270K: 
opaMP1:Ula:2:LM747: 

S 
zdiode: CRI:?2: 5, II;: 
resislRZl?ZlZ.2Kl 
cap:CI:7I: ,0047UF: 

7 
edgel :JIA:C: edge can: 

S 
opaMPI:Ulb:10:LM747: 
res is: R7 : ? I : 2 ,2K : 

S 
uertres:R12:?I:IK: 
opaMPI:Ulb:S: LM747: 

10 
resis:RS:?1:270: 
edgel :JIA:B: edge can: 

II 
zdiode:CR2:?2:5,IV: 
resis:R7:?2:2,2K: 
cap:C2:?I: ,0047UF: 

12 
resis:RS:?2:270: 
opaMP1:Ulb:7:LM747: 

13 
I)ertres :RS:?2: 10K: 
cap:C2:?2: ,0047UF: 
npn:Q2:?1:2NI711: 

14 + 151; 

uertres:R3:?I:IOK: 
cap:C7:?2: ,00IUF: 
opaMPI:Ula:13:LM747: 
edgel: JIB: N: edge COl1 : 

uertres :RS:?I: 10K: 
opaMPI:Ulb:S:LM747: 
edgel :J1A:N: edge can: 
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15 +51,1 
uertreslR41?111KI 
edgel1J1BIMIedge coni 
uertreslR91?111KI 
edgel1J1AIMIedge coni 

18 -1St) 
opaMPliUlal41LM7471 
edgel1J1BIPIedge con: 
oPBMPliUlbl41LM7471 
edgel1J1AIPIedge coni 

17 GND 
z d i 0 del CR 1 I? 1 15. 11,1 I 
npn1Oll?ZIZN17111 
uertreslR51?ZIZ70KI 
caplC71?1 I .00IUFI 
edgel1J1BIDIedge coni 
zdiodeRZI?IIS.1 t'!l 
npnIOZI?ZIZNI7111 
uertreslR1ZI?211KI 
edgel IJ1AIDI edge coni 

18 MERGE 1 
tJertreslR41?211KI 
npn 101 1?3IZN1711 I 
edgel1J1BIEledge coni 
edgel IJ1AIEI edge coni 

19 MERGEZ 
edgel1J1BIFIedge coni 
tJe rt res I R9 1?2 11K I 
npn1OZI?31ZN17111 
edgel1J1AIFIedge coni 

ZO REFERENCE SIGNAL 
resislRll?IIZ701 
edgel I J1BI C I edge coni 

Generating a Rat's Nest 
The Generate Rat's Nest program combines a connection list from a back-annotated 
schematic and an archive file from a placed PC board. It creates a text file full of ADD LINE 
commands that, when input, places lines connecting the proper points/ports on the PC 
board. You can map net numbers, net names, and/or net number ranges to different layers 
and line widths on the PC board. 
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Let's look at an example. Assume that you have placed and annotated all the physical parts 
required by the two schematic drawings referenced earlier {connexLd and connex2_d} in a 
PC board drawing, as shown here: 

R1 R6 

J1 

You then can add the traces connecting the appropriate parts by generating a rat's nest or 
"airline routing" of the traces. To do so, you must: 

1. Save the PC board drawing in a drawing file, and then archive the drawing using the 
ARCHIVE :01 :M command {which ensures that instances of parts with logical levels 
less than or equal to 0 are not archived, and that macro instances are smashed}. 

2. Make sure the reference deSignators and physical port names used in the schematic 
drawing match those on the parts used in the PC board {for example, UIA = Ul, ?1 
<> I}. If not, back-annotate the schematic and rerun its associated connection list. If 
more than one schematic was used to create the PC board, merge all the connection 
lists. 

3. Select the Electrical Engineering option from the main Manager menu, and then select 
the utility named Gen era t eRa tis Ne 5 t from the next menu. 
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4. Answer the prompts that appear on the screen as follows: 

Enter the name of the ITlessa~e f i Ie: EWRC: rn est 
En t e r the name of the schematic connect lis t f i Ie: EXAMPLE: ITle r ge 

En t e r the n a~le of the PC board archive f i Ie: E){AMPLE: pc e x 
En t e r the name of the output ( ra t 's nest) f i Ie: E){AMPLE: pc rat 

Enter a net number, a net number ran~e, or a net name to be processed: 
(ex: 5, 23-78, GND, Ispecifies 'the rest of the nets'. Enter an 
empty line when done.) 1-11 
Enter the layer number for the traces: (1 (= n (= 255) 5 
Enter the width for the traces: (n )= 0) 15 

Enter a net number, a net number ran~e, or a net name to be processed: 
(ex: 5,23-78, GND, Ispecifies 'the rest of the nets'. Enter an 
el~pty line 1,Ihen done.) I 
Enter the layer number for the traces: (1 (= n (= 255) 6 
Enter the width for the traces: (n )= 0) 15 

Enter a net number, a net number ran~e, or a net name to be processed: 
(ex: 5, 23-78, GND, Ispecifies 'the rest of the nets'. Enter an 
empty line when done.) 

Note that a default answer appears for the first prompt. You need not type in file name 
suffixes, but you must type in complete file specifications. 

5. Following the last entry, the system processes the information and gives these mes
sages: 

Processin~ the Schematic Connect List ••• 
Processin~ the PC Board Archive File ••• 

Found $FILES list 
Found EDIT pcex 
Looking for ADDs of Library Parts •••••••••••••• 
Creatin~ Output File ••• 
Done. 

If appropriate, the system also lists on the screen any associated text it was unable to 
find on the PC board. The final message indicates that the system has stored the rat's 
nest information in the file EXAMPLE:pcraLr. 

6. Press the space bar to return to the Electrical Engineering menu. If necessary correct 
any errors in the schematic or PC board drawings, and repeat the above procedures. 
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7. To see the rat's nest information displayed in the PC board drawing, return to the PC 
Board Layout personality and call up pcex_d using the EDIT command. 

8. Access the rat's nest file using the INPUT command (INP EXAMPLE:pcraLr). The sys
tem will begin placing individual lines (traces) point-to-point on the drawing. With all 
the traces placed on all layers, the drawing looks like this: 

9. Save the drawing under a new name (EXAMPLE: PC route_d) so that you can route traces 
later when convenient. 

10. To route the traces, show each layer of traces one at a time (using SHOW IE -L6;). One 
easy way to route traces is to set the lock angle to 90° and use the STRETCH :T 
command in the vertex mode. Note that the macro ROUTE* supplied with the PC 
Board Layout personality performs the same operation. 
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The two sides of the example PC board (saved in EXAMPLE: PC rOl.lte2_d) might look like 
this once routed: 

J1 

I~ IIlI 
2.2K 
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Comparing Connection Lists 
The Compare Connection Lists program compares two separate connection lists (such as 
from a schematic and a PC board) for equality. The connection lists must have matching 
ports, and the main parts of the corresponding reference designators must match (U1A = 

U1, U45 = U45, U1A <> U2). Net names are ignored unless a net in connection list #1 
has the same net name as a net in connection list #2, but the nets do not match. The output 
is a table listing the nets in connection list # 1 that do not match nets in connection list #2. If 
a net in connection list #2 does not exactly match any net in connection list # 1, every net in 
connection list # 1 is searched for any ports that are in connection list #2, and a list of 
"partial matches" is created. 

When you run this program you are given the options to: 

• Ignore single port nets 

• Report only net matches 

• Report only net mis-matches (errors) 

• Report both net matches and net mis-matches 

Let's look at an example. Suppose you want to compare the merged connection list from 
the schematic drawings (D(AMPLE: hie r ge_c) with a physical connection list of the routed PC 
board (E){AMPLE:pcroute2_c). You would need to do the following: 

1. Generate a connection list from the routed PC board. The resulting output file would 
be E){AMPLE: PC route2_c. Any errors would be reported in a file with the same name and 
the suffix _ e. 

2. Select the Electrical Engineering option from the main Manager menu, and then select 
the option named COITIPare Connection Lists from the next menu. 

3. Answer the prompts that appear on the screen as follows: 

En t e r the n aille of the hlessage f i 1 e : EWRC:cutils 
Enter the nalTIe of the fir s t connect 1 i s t f i 1 e : EXAMPLE:pcroute2 
Enter the n aille of the next connect 1 i s t f i 1 e : E){AMPLE: lTIe rge 
Enter the n alTIe of the f i 1 e for the results: D(AMPLE: c OhlPex 
Should nets 'Ali t h only a single PO r t be i gno red? (y In) 
Should net Ids-lTIatches (errors) be repo rted? ()' In) 
Should net Illatches be repo rted? ()' In) 

The first prompt is answered by the system. You need not type in file name suffixes, 
but you must type in complete file specifications. 
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4. Following the last entry, the system processes the information and displays these 
messages: 

Processing EXAMPLE:pcroute2_c 
Processing EXAMPLE:Merge_C and cOMParing •••••••••••• 
Done. 

The system has stored the information in the file EXAMPLE: c OMPe x, which looks like this: 

HP EGS Connect List COMParison 

Report Matching Nets 
Report Nets That Do Not Match 
Ignore Nets With Only One Port 

EXAMPLE:Merge_C : EXAMPLE:pcroute2_c 
I ____________________________ 1 ___________________________ _ 

1 
3 
4 
5 
8 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 

+15V 
+5V 

-15V 
GND 

MERGE 1 
MERGE2 

REFERENCE SIGNAL 

Connect Lists Match exactly. 

15 
44 
38 
32 
21 
10 
28 
34 
3 
25 
13 
19 
41 
42 
23 
43 
30 
8 

5. Press the space bar to return to the Electrical Engineering menu. If appropriate, correct 
any errors in the schematic and PC board drawings, re-run the associated connection 
lists, and begin the connect list comparison again. 
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L..... 
______________________________ ~1~5·~~1 Photoplot and Drill Post-Processors 

Introduction 
This chapter describes how to use two HP EGS post-processors to design and fabricate 
printed circuit boards. These post-processors - called PHOTOPLOT and DRILL - allow 
you to produce Gerber photoplotter drawing files and Excellon drill files from HP EGS 
drawing information, which is stored in HP EGS generate files. 

The PHOTOPLOT post-processor inputs HP EGS generate files and produces Gerber 
photoplotter drawing files. Each Gerber drawing file contains the drawing information 
necessary to produce 1 "film" on the photoplotter. 

The DRILL post-processor inputs the same generate files used for PHOTOPLOT and 
produces Excellon N/C drill files. Each Excellon drill file contains the drawing information 
necessary to drill 1 set of holes. 

PHOTOPLOT and DRILL are contained within the same program for your convenience. 
Hence on any given run of the program, you may specify which of the following items you 
want: 

• PHOTOPLOT output 

• DRILL output 
• Attribute data (Le., a record of input parameters) that includes statistics and other data 

computed for one particular run of the program 

PHOTOPLOT is designed to work only with Gerber-type photoplotters. All photoplotting is 
done with the following set of Gerber commands: "G01" (linear interpolation), "G54" 
(aperture select), "G55" (flash mode), "DOl" (shutter open), "002" (shutter close), "003" 
(flash), "010" - "019", "070", "071", "020" - "029", "072", "073" (aperture select), 
"MOO" (program stop), and "M02" (end of program). These codes may be changed 
literally as you desire (e.g., ''~Ol'' may be changed to "ANYCOOE"). 

DRILL is designed to work with Excellon-format N/C drill machines. DRILL output is a list of 
tool numbers, followed by list of x,y drill coordinates. 
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Before reading this chapter and using the PHOTOPLOT and DRILL post-processors, you 
should have a thorough understanding of HP EGS generate files created with the GENER
ATE and GENERATE :1 commands of the Graphics Editor. The :1 option specifies that all 
implicit steps be changed into explicit steps; implicit step data is ignored by this program. For 
more information on the GENERATE command, please refer to the HP EGS Syntax 
Reference. 

Installing the Photoplot and Drill Post-Processors 
The following sections describe how to install the PHOTOPLOT/DRILL post-processors on 
either a local disc or a Shared Resource Manager (SRM). Read only the section that pertains 
to your system. These instructions assume you have previously installed the HP EGS 
software. 

Local Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the volumes EWSYS: and EWCODE:. These must be installed 
before you can use the PHOTOPLOT/DRILL post-processors. To verify you have 
installed these items, please refer to the verification procedure described in the Install
ing HP EGS manual. 

2. Make sure that a volume named EWOPT: exists on your local disc. This is the volume 
where PHOTOPLOT/DRILL will reside. If no such volume exists, return to the Install
ing HP EGS manual for instructions on creating a volume. 

3. Insert the disc labeled PHDR1 in unit number 3. This is the right drive in an HP 
9836A/C and the left drive in an HP 9121D or HP 82901A Aexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press (Return ). 

5. Select the Pascal Command Line from this menu, and press (Return ). 
6. Press CD (for Stream) to initiate the installation procedure. 

7. When the system prompts you for the name of the stream file, type in: 

PHDR1:phdr_lin (R~urn) 

Then follow the instructions displayed on the screen. The system will ask you to insert 
each disc and press the space bar to continue with the installation procedure. The 
system will copy a total of 2 discs into the volume EWOPT:. When the procedure is 
finished, a message indicating successful completion will be displayed. 
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SRM Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the directories EWSYS and EWCODE. These must be installed 
before you can use the PHOTOPLOT/DRILL post-processors. To verify you have 
installed these items, please refer to the verification procedure described in the Install
ing HP EGS manual. 

2. Make sure that a directory named EWOPT exists on your SRM. If no such directory 
exists, return to Installing HP EGS for instructions first on creating an SRM directory. 

3. Insert the disc labeled PHDR1 in unit number 3. This is the right drive in an HP 
9836A/C and the left drive in an HP 9121D or HP 82901A Flexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press ( Return ). 

5. Select the Pascal Command Line from this menu, and press (Return ). 

6. Press UJ (for Stream) to initiate the installation procedure. 

7. When the system asks you for the name of the stream file, type in: 

PHDR1: phd r_s i n (Return) 

Then follow the instructions displayed on the screen. The system will ask you for the 
name of the system directory and the optional product directory (e.g., #5:1HP _EGS). 
Enter exactly the same information that was entered when you created the directory. 
The system will ask you to remove each flexible disc after everything is copied, insert 
the next disc, and press the space bar to continue with the installation procedure. The 
system will copy a total of 2 discs into the directory EWOPT. When the procedure is 
finished, a message indicating successful completion will be displayed. 
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Installing Your Codeword 
The PHOTO PLOT/DRILL program requires a codeword in order to operate. Once you 
have installed the PHOTOPLOT/DRILL software, you can follow the procedure in this 
section. One thing to note: If you live in the U.S. or Canada, the following procedure 
requires you to phone Hewlett-Packard during business hours (Mountain Time). If you live 
outside the U.S. or Canada, you must contact your HP Systems Engineer to obtain your 
codeword. It should take you about an hour to obtain and install your codeword. 

A codeword is a 16-digit number that you enter once to permanently link your HP EGS 
software to a computer or HP-HIL ID Module. Codewords are also needed for the HP EGS 
personalities, the Connection Lister, and the optional IGES Translator. A unique codeword 
is needed for each workstation using HP EGS. A codeword is also needed for every 
workstation that operates HP EGS off of an SRM. A codeword is not a password that you 
type in each time you enter HP EGS. 

In your HP EGS packaging you received a 7 -by-9 inch envelope containing your PHOTO
PLOT/DRILL codeword certificate. Do NOT open this envelope until you are certain you 
plan to keep your HP EGS PHOTOPLOT/DRILL software. Once the envelope has been 
opened, the system cannot be returned to HP. 
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The envelope contains a certificate similar to the one below: 

FA'3 HEWLETT 
"~PACKARD 

RIGHT-TO-USE CERTIFICATE FOR HP EGS (98305A) 

CERTIFICATE SERIAL NUMBER fxxxxxxxxx : 
Please read this certificate. It tells you what you are .mtitled to with HP EGS 
and how to obtain your HP EGS codeword. 

1. This certificate provides the serial number (printed above) and instructions 
you need to obtain your HP EGS codeword. You must have a codeword to save 
any HP EGS drawings. The codeword links your copy of HP EGS to a particular 
device (such as a computer or HP-HIL 1D Module). As you follow the instruc
tions for obtaining the codeword, remember that your copy of HP EGS can be 
run only on the device you specify. 

2. This certificate entitles YOll, the purchaser, to use the one (1) copy of HP 
EGS (98305A) that is packaged with this certificate with one (1) computer or 
HP-HIL ID Module. You t the purchaser, specify the computer or HP-HIL ID 
Module when you obtain your HP EGS codeword. 
- This is a non-transferrable license to use 98305A according to Hewlett

Packard's rights and privileges statement. Under no circumstances is this 
Right-To-Use privilege transferrable. 

98305A is copyrighted and may not be copied (except for archive purposes, 
to replace a defective copy. or for program error verification). 

3. To obtain your HP EGS codeword: 
Select "System Utilities" from the HP EGS Manager menu. From the System 
Utilities menu select "Install Codeword". 

The program finds the serial number and product number of each device 
that can be linked to your copy of HP EGS. For additional information 
on this step, see the section called "Installing Your HP EGS Codeword" 
in Installing HP EGS 2.1-

b. Write down the serial number and product number of the device that you 
plan to link to your copy of HP EGS. 

MODEL COMPUTER SERIAL lItlMBER 

Obtain your codeword by: 
- Phoning ,(303) 226-3800 ext. 2222 if you live in the U.S. or Canada. 

Ask for the FEO Codeword Delivery Service. 
- Contacting your HP Systems Engineer or HP Application Support 

Representative if you live outside the U.S. or Canada. 
The person you contact will ask for the certificate serial number at the 
top of this sheet and the two numbers you wrote down in the previous 
step. 

d. Write down the 16-digit codeword issued by the person you contact at 

CODEWORD 

Hewlett-Packard. 
e. To install your codeword, follow the steps in the section called 

"Installing Your HP EGS Codeword" of Installing HP EGS 2.1. 

4. Retain this certificate for future reference. A Hewlett-Packard 
representative may need to see it at a later time. 

PART NO. 98305-85001 

The HP EGS Right-To-Use Certificate 
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Obtaining Your Codeword 
1. Look at your certificate and note the serial number at the top. 

2. If your computer displays the HP EGS Manager menu, 

==>SYsteM Utilities 
General DralAlin!i 
Electrical Engineerin!i 

skip to step 3. If not, continue. 

a. Turn off your computer (your computer only; do not turn off the disc). 

b. Turn your computer back on. Hold down the space bar. 
c. When you see IE SYSTEM_EGS at the top right corner of your screen, type in: 

IE 

The IE will appear in the bottom right corner of your computer screen. 

d. The computer displays a screenful of HP EGS copyright information. Press the 
space bar to continue. 

e. The computer prompts for the date. Enter the date and press (Return) or simply 
press ( Return) to avoid the prompt. 

f. The computer prompts for the time. Enter the time and press (Return) or simply 
press (Return) to avoid the prompt. 

3. Select S}' s t e 11\ Uti 1 i tie s from the HP EGS Manager Menu. To select a menu item, 
postion the arrow by the menu item with the arrow keys. Press ( Return ). 

4. Select Ins tall Cod e IAI 0 r d from the System Utilities Menu. Press (Return ). 

This utility runs a program to determine the product and serial numbers of your 
computer and/or any HP-HIL ID Module(s}. You will see a display similar to the one 
below. 

CPU ID PrOM - Product nUMber: 883GC Serial nUMber: 2250A00748 

The CPU ID Prom is the identifier of your computer. In the example above, the 
product number is 9836C and the serial number is the lO-digit number 2250A00749. 

If you have more than one module or both a computer and a module, you must decide 
which of these you want to link to your copy of PHOTO PLOT/DRILL. After you 
obtain your codeword you can use your copy of PHOTOPLOT/DRILL only with the 
computer or HP-HIL ID Module you have chosen. The advantage of linking your copy 
of PHOTOPLOT/DRILL to a module is that you can take your copy of PHOTOPLOT/ 
DRILL and your module to other workstations. 
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5. Write down the product and serial numbers of the computer or HP-HIL 10 Module 
that you plan to link with your copy of HP EGS: 

Product Number: ______ Serial Number: _________ _ 

6. If you live in the U.S. or Canada, phone the number shown in step 3c of your 
codeword certificate. Ask for the HP EGS Codeword Delivery Service. 

If you live outside the U.S. or Canada, contact your HP Systems Engineer or HP 
Application Support Representative. 

7. The person you contact at Hewlett-Packard will ask for the: 

• Certificate serial number. This is listed at the top of your Codeword Certificate. 

• Product number of the device you are going to link to your copy of HP EGS. You 
wrote this down in step 5. 

• Serial number of the device you are going to link to your copy of HP EGS. You also 
wrote this down in step 5. 

8. The person will then give you your 16-digit codeword. Write it both below and on your 
certificate. 

CODEWORD: _______________ _ 

Continue to the next section. 
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The Codeword Installation Program 
To install your HP EGS PHOTOPLOT/DRILL codeword, follow these steps. If you have 
any problems with the procedure, restart from step 1. To exit this utility, press ~. 

1. Continue from the Install Codeword utility explained in the previous section. Press the 
space bar until a prompt asks if you are ready to install the codeword. 

2. The computer prompts you to enter a number between 1 and 4. These numbers 
represent the function for which you are installing the codeword. Enter: 

3 

to install the codeword for the optional Photoplotter and N/C drill utilities, and press 
( Return ). 

3. Type in your codeword as prompted. Then press (Return ). 

4. The computer displays the name of the message file (phd UTIS. ASC) in which this utility 
will place your codeword. Simply press (Return ). Note: If you entered an SRM path 
name different than the one suggested in this manual, enter this path name in place of 
the one listed. 

The system returns you to the System Utilities menu. To return to the HP EGS 
Manager menu, select Return to Main Menu. 

The codeword should now be installed and you can use the PHOTOPLOT/DRILL software. 
Note that you must install one codeword for each computer on an SRM system. 
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Using the Photopiot and Drill Post-Processors 
You may run the PHOTOPLOT/DRILL program from either the HP EGS Manager or from 
the Pascal workstation. The following procedures explain both options. 

Operating from the HP EGS Manager 
1. To run the PHOTOPLOT/DRILL post-processors program from the HP EGS Mana

ger, select PHOTOPLOT/DRILL Post-processors from the HP EGS Electrical Engineering 
menu. The system will automatically load and execute the PHOTOPLOT/DRILL 
post-processors program. 

2. The system will provide default answers for questions about the error trace file and 
message file names. The system uses the error trace file to report unexpected errors. It 
uses the message file to obtain internal data for operation. To change the default name 
of the error trace file, you must edit the control file EWOPT:phdLcn.ASC. More detail 
on changing a control file appears in Chapter 2: Customizing Your System. 

3. Once these default file names have been entered by the system and accepted by the 
PHOTOPLOT/DRILL program, the program will respond with the prompt: 

PHOTOPLOT/DRILL is now ready to accept commands from you. 

4. When you have finished working, you may leave the PHOTOPLOT/DRILL program 
by entering the QUIT command. This command will return you to the HP EGS main 
Manager menu. 



180 Photoplot and Drill Post-Processors 

Operating from the Pascal Command Line 
1. To begin running the PHOTOPLOT/DRILL program from the main Pascal command 

line, press CD to execute a program. 

2. When the system asks for the name of the code file, type in: 

EWO PT: phd r (Return) for a local disc 

#5:/HP_EGS/EWOPT/phdr (Return) foranSRM 

If your SRM directory path name differs from the one shown above, type in the correct 
path name for your system. 

3. The program will then ask you for the names of an error trace file and a message file. 
The system uses the error trace file to report unexpected errors. It uses the message file 
to obtain internal data for operation. 

For the error trace file, type in any file name you wish to use, or PR INTER: if you wish to 
send the output to a printer. For the message file, type in: 

EWOPT:phduTIS,ASC (Return) for a local disc 

# 5 : I H P _ E G S lEW 0 P Tip h d UTI 5 , AS C (Return) for an SRM 

If your SRM directory path name differs from the one shown above, be sure to type in 
the correct path name for your system. 

4. Once these file names have been entered and accepted, the program will respond with 
the prompt: 

PHOTOPLOT/DRILL is now ready to accept commands from you. 

5. When you have finished working, you may leave the PHOTOPLOT/DRILL program 
by entering the QUIT command. This command will return you to the main Pascal 
command line. 

Note 
If you have trouble executing the program, check the message file 
EWOPT:phdLms.ASC to ensure that the path names for EXEC_DELFILE (the 
default file) and EXEC-FONT_TABLE (the note stroke table) are correct for your 
system (SRM or local disc). 
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Overview of PHOTOPLOT 
This section provides an overview of the functionality of the PHOTOPLOT post-processor. 
It assumes you are familiar with a photoplotter. Throughout this chapter, the term "compo
nent" has a specific meaning. "Component" refers to an HP EGS component, which 
follows the ADD commands in an HP EGS generate file. For example, the term "circle 
component" refers to the ADD C command, "rectangle component" refers to the ADD R 
command, and so on. We use the word "component" to avoid confusion between geomet
ric shapes discussed in a general sense and actual HP EGS components. 

A photoplotter is a device that produces plots on light sensitive film. The light is directed 
through specially shaped holes, called apertures. By moving the aperture over the light 
sensitive film, the photoplotter can draw long lines and other large shapes on that film. 
Gerber photoplotters are capable of holding 24 apertures in a device known as an aperture 
wheel. When photoplotting, the photoplotter first spins the wheel to position the correct 
aperture in front of the light source, and then it begins plotting. 

Apertures come in practically any shape. Three aperture shapes are recognized by PHOTO
PLOT: circle, square, and rectangle. Apertures may have any shape in a physical aperture 
wheel. For example, you may wish to use a special registration "target" aperture for aligning 
several films. PHOTOPLOT simply needs to have them categorized for dimensional (width 
and height) considerations. Guidelines for doing this are outlined in the Wheel File section of 
this chapter. 

A photoplotter can draw in either of two ways: tracing or flashing. PHOTOPLOT recognizes 
two types of apertures: trace apertures and flash apertures. Trace and flash apertures each 
use different values of neutral density filters to control light intensity. Thus, PHOTOPLOT 
requires them to be categorized into the two respective groups. 

When tracing, the photoplotter selects an aperture and traces a figure by shining light 
through the aperture as it moves. If the figure is to be filled, the photoplotter fills it by 
continually tracing and overlapping traces until all of the figure is filled. 
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Although tracing provides the desired plot, it is often a very time consuming process. 
Another method of photoplotting, called flashing, involves the use of specially shaped 
apertures (flash apertures). For this method, the photoplotter selects the appropriate flash 
aperture (as instructed by you or automatically by PHOTOPLOT), then moves to the 
correct position over the drawing, and exposes the film by flashing the light on and off. A 
copy of the aperture shape is produced on the film. Clearly this is a more time-efficient 
method of plotting than tracing. However, it requires that apertures be dedicated to specific 
shapes; the size of these shapes is limited by the physical size of the aperture. Flashing is 
typically used for recurring features in a drawing or for special shapes which are difficult to 
draw, such as registration "targets" used to align separate films. 

PHOTOPLOT takes as its input HP EGS generate files and reads into memory one portion 
(as much as will fit in memory) of the first, and perhaps only, generate file. After parsing this 
data and assuring that it is syntactically correct, it proceeds to sort the HP EGS components 
according to proximity (if you have specified this sort key). This sorting step assures that the 
Gerber photoplotter will be given efficient drawing code that minimizes tracing time. Next, 
the data is sorted by aperture (from smallest to largest aperture number, if you have 
specified this sort key). This second sort assures that the Gerber photoplotter will not spend 
an inordinate amount of time switching between apertures while plotting. This sorted or 
unsorted data is used to produce Gerber plot code. As the Gerber code is produced it is 
dumped into the output files you specify. 

Since several films may be produced in one run of the PHOTOPLOT program, the above 
process will occur in parallel for all output files you have specified to produce. PHOTO
PLOT reads in portions of the generate file and processes them as described above until it 
reaches the end of all generate files. The size of the "portions" of the HP EGS generate files 
which are read in one at a time depends only on the amount of memory available on your 
HP computer and a special memory usage factor. This factor is called EXEC.-MEMORY_ 
FACTOR and is specified in the message file EWOPT:phduns.ASC. 
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PHOTOPLOT Output 
You may specify one of two types of PHOTO PLOT output. The first, or "actual" type, is 
simply Gerber machine-readable code consisting purely of Gerber draw instructions. This 
type of output is produced when you use the ACTUAL PHOTOPLOT command. The 
following is a sample of typical Gerber plot code produced using the ACTUAL PHOTO
PLOT command. 

G54D28* 
G01X08837Y07222D02* 
G55D03* 
G01X08012Y07222D02* 
G55D03* 
G01X08087Y07222D02* 
G55D03* 
G01X081G2Y07222D02* 
G55D03* 
G54D27* 
G01X08842Y07132D02* 
G55D03* 
G01X08017Y07132D02* 
G55D03* 
G01X08082Y07132D02* 
G55D03* 
G01X081G7Y07132D02* 
G55D03* 
G54D2G* 
G01X08010Y07030D02* 
G55D03* 
G01X08010YOG815D02* 
G55D03* 
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A second type of Gerber output is available to additionally process the PHOTOPLOT 
output. This second type, or "virtual" PHOTO PLOT output, is identical to "actual" output 
except that it contains the original (but scaled and translated) generate file commands that 
PHOTO PLOT used to produce the Gerber plot code. This "virtual" output is obtained 
using the VIRTUAL PHOTO PLOT command. The output file consists of a list of ADD 
<component> commands (those seen in a generate file), each followed by the Gerber 
draw commands (machine-readable code) necessary to produce that HP EGS component 
on a Gerber photoplotter. An example of a typical VIRTUAL PHOTOPLOT output is 
shown here. 

ADD R1 :WO 8910,7190 8985,7255 ; 
G54D28* 
G01X08937Y07222D02* 
G55D03* 
ADD R1 :WO 8985,7190 9040,7255 ; 
G01X09012Y07222D02* 
G55D03* 
ADD R1 :WO 9080,7190 9115,7255; 
G01X09087Y07222D02* 
G55D03* 
ADD R1 :WO 9135,7190 9190,7255; 
G01X09182Y07222D02* 
G55D03* 
ADD R1 :WO 8910,7105 8975,7180; 
G54D27* 
G01X08942Y07132D02* 
G55D03* 
ADD R1 :WO 8985,7105 9050,7180 ; 
G01X09017Y07132D02* 
G55D03* 
ADD R1 :WO 9080,7105 9125,7180; 
G01X09092Y07132D02* 
G55D03* 
ADD R1 :WO 9135,7105 9200,7180; 
G01X09187Y07132D02* 
G55D03* 
ADD C1 :WO :R15 9010,7030 9080,7030; 
G54D28* 
G01X09010Y07030D02* 
G5SD03* 
ADD C1 :WO :R15 9010,8915 9080,8915; 
G01X09010Y08915D02* 
G5SD03* 
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Only a subset of the HP EGS components are supported by PHOTO PLOT. These compo
nents are arcs, circles, hatches, lines, ovals, polygons, rectangles, notes, and text. Dimen
sions, instances, and markers are not drawn by PHOTO PLOT. 

It is possible for a line (trace) to be drawn with an aperture smaller than the width of the line. 
If this happens, it will take several passes of that aperture to completely fill the line. The 
following figure shows a case where the line width matches the aperture width. Solid lines 
indicate the line as it is seen in the Graphics Editor. Dotted lines indicate how the line will be 
plotted by PHOTOPLOT. 

slngle-pass llne 

Only one pass of the aperture is required to fill this line. Note the "bumps" on the ends of 
the line. These bumps are half-circles with radii equal to the width of the circle trace 
aperture's radius. The following figure shows a case where the line width exceeds the 
aperture width. 

multl-pass llne 

This type of line is filled like it were a long, thin rectangle. The "bumps" on the ends appear 
to be stretched out. Because of overlapping traces, it is possible that "fringing effects," or 
hazy edges, can occur from film overexposure. It is difficult to predict when this will occur; it 
depends on such factors as film used, aperture filter values, line geometry, aperture width, 
and speed at which the line is traced. (Aperture filters are neutral density filters used to adjust 
the intensity of the light through the aperture.) In most cases, there is little or no problem 
with overexposure, given that aperture filter values are selected properly. 
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The following list explains the transformations that PHOTO PLOT performs: 

Notes/Text 

Width 

Line Type 

Construction 
Lines 

Filled Lines 

Filled 
Rectangles, 
Polygons, 
Hatches 

Arcs/Ovals 

Circles 

Hatches 

Note and text components are considered equivalent forms, and both 
are drawn as stick figures using, by default, the smallest trace aperture 
found in the Gerber aperture wheel. You may also override this by 
using associated text with a tag value of :TI022 (for details, see the 
section on Using Tagged Associated Text later in this chapter). 

All widths on all components are expanded about the centerline of the 
line segments which make up that component. This is consistent with 
the HP EGS Graphics Editor. 

All line types defined in an HP EGS process file (dashed, dotted, etc.) 
are ignored. All components are drawn with solid lines. 

Construction line (:C) and leader line (:L) options are ignored for line 
components. All line components are drawn as normal lines. 

Lines are filled using the largest circle trace aperture in the wheel file that 
is smaller than the width of the line. 

Rectangles, polygons, and hatches are filled using, by default, the smal
lest circle trace aperture. You may override this by using the POLYGON 
FILL USE command (described in the PHOTOPLOTIDRILL Com
mands section later in this chapter). You may also specify the trace 
aperture by using associated text with a tag value of :TI021 (for details, 
see the section on Using Tagged Associated Text later in this chapter). 

Arcs and ovals are filled using the smallest trace aperture. 

Circles are filled using the largest circle trace aperture that is smaller than 
the radius of the circle to be filled. 

Hatches are filled as solid areas regardless of the type of hatching 
specified in the generate file (Le., the :S option is ignored). The NO_ 
FILL :TI024 tag is ignored for this component (for details, see the 
section on Using Tagged Associated Text later in this chapter). 

PHOTO PLOT supports two types of fill modes: normal and FILL WIDTH. In the normal 
mode only those components which are filled in the HP EGS Graphics Editor (Le., those 
with a :FILL option) are filled. In the FILL WIDTH mode, all components (arcs, circles, 
hatches, lines, polygons, and rectangles) with width will have that width filled, and all 
components with zero width will be completely filled. 
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All components which are not filled are drawn using, by default, the smallest circle trace 
aperture. You may override this by using the NO FILL USE command. 

Circle components and rectangle components may be flashed by adding associated text 
with the tag value: Tl 020 (for details, see the Using Associated Tagged Text section later in 
this chapter). Flashing has the effect of replacing the circle or rectangle component with the 
shape of the flash aperture. Only circle components and rectangle components may be 
flashed. A circle component and a rectangle component may be flashed only by a "flash" or 
other "special" aperture. It is important to note that the physical shape of apertures need 
not necessarily be a rectangle or circle. In fact, they may be any shape. 

Circles and rectangles can also be flashed using the AUTO FLASH command. This com
mand specifies that PHOTO PLOT is to search the wheel file for flash-type apertures match
ing each circle and rectangle. If one is found, that aperture is used to flash the related 
component. 

Any component which would be filled (Le., using the FILL WIDTH mode) can be specified 
as unfilled by associating the text string "NO_FILL" with a tag value of :TI024 with that 
component. Also, associating the text string "IGNORE" with a tag value of :TI024 with any 
component will cause that component to be totally ignored (not drawn or even seen) by 
PHOTOPLOT. 

You must specify the photoplot origin using the PHOTO PLOT ORIGIN command. This 
command allows you to map any point in the HP EGS drawing into any physical photoplot
ter coordinates. This action offsets the output of the Gerber drawing code. When producing 
Gerber photoplotter drawing code, PHOTOPLOT positions the photoplot origin at any 
physical coordinates specified by the PHOTO PLOT ORIGIN command. Thus, you may 
"move the drawing around" on the photoplotter. 

In addition to setting the origin, you may also scale all coordinates and size parameters of an 
HP EGS component. In effect, you may set a conversion factor (using the PHOTOPLOT 
UNITS command) to convert between HP EGS drawing units and photoplotter output units 
if they are not the same. 
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The following flowcharts summarize the rules that PHOTO PLOT uses to select apertures to 
draw HP EGS components. One reference appears throughout the flowcharts for DO NOT 
FILL. It indicates: 

SET APERTURE TO 
NO FILL USE 

SET APERTURE TO 

SMALlEST TRACE APERTURE 

Any references to :FILL indicate the fill option appears in the generate file for that compo
nent. The flowcharts for individual components are as follows: 

SET APERTURE TO 
SMALLEST TRACE APERTURE 

DO NOT FILL 

DO NOT FILL 

DO NOT FILL 
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DO NOT FILL 

SET APERTURE TO 
THIS TRACE APERTURE 

FIND A TRACE APERTURE 
TO FILL CIRCLE 

SET APERTURE TO 
THIS TRACE APERTURE 
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FIND TRACE APERTURE TO 
DRAW UNE AND FILL IT 

SET APERTURE TO 
THIS TRACE APERTURE 

SET APERTURE TO 
POLYGON FILL USE 

DO NOT FILL 

DO NOT FILL 

DO NOT FILL 



SET APERTURE TO 
SMALLEST TRACE APERTURE 

SET APERTURE TO 
SMALLEST TRACE APERTURE 

Photoplot and Drill Post-Processors 191 

SET APERTURE TO 
THIS TRACE APERTURE 

SET APERTURE TO 

NOTE USE 

DO NOT FILL 

DO NOT FILL 
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SET APERTURE TO 
SMAlLEST TRACE APERTURE 

DO NOT FILL 

DO NOT FILL 

SET APERTURE TO 
THIS TRACE APERTURE 

SET APERTURE TO 
POLYGON FILL USE 



SET APERTURE TO 
SMAlLEST TRACE APERTURE 

Photopiot and Drill Post-Processors 193 

DO NOT FILL 

SET APERTURE TO 
THIS FlASH APERTURE 

DO NOT FILL 

SET APERTURE TO 
THIS TRACE APERTURE 

SET APERTURE TO 
POLYGON FILL USE 

SET APERTURE TO 
THIS FlASH APERTURE 
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Overview of DRILL 
The DRILL post-processor accepts as its input HP EGS generate files. If used cOincidentally 
with PHOTOPLOT, the set of input generate files is the same. DRILL reads data in a 
block-by-block fashion concurrent with PHOTOPLOT. DRILL then scans the generate file, 
searching for specially marked circle components. Any circle tagged with the associated text 
value of : T1 030 is recognized as a hole to be drilled. The finished hole size for a particular 
hole is the value of the associated text string. If this string is null (blank), the finished hole size 
is assumed to be the diameter of the circle component. 

DRILL then takes this information and produces an Excellon N/C drill output in the user
specified output file. If the DRILL SORT command is used, the output drill holes are sorted 
by x,y coordinates for each size drill hole (Le., for each size tool) in the output file. In 
addition, the hole sizes (or tool numbers) are arranged in order from smallest to largest in 
each block of each output file. More than one output file may be produced in one pass of 
DRILL. 

You must specify the drill origin. When producing drill coordinates, DRILL positions holes 
relative to the drill origin in the HP EGS drawing (just as it appears in the HP EGS Graphics 
Editor). You may position the drill origin at any physical coordinates on the N/C drill 
machine using the DRILL ORIGIN command. Thus, you may "move the set of drill holes 
around" to any position on the N/C drill machine. 

As with PHOTO PLOT, you may specify a conversion factor (using the DRILL UNITS 
command) to convert between HP EGS units and DRILL output units. 

DRILL Output 
DRILL provides data to drive an Excellon N/C drill machine. DRILL output is a list of tool 
numbers, with each followed by a list of x,y drill coordinates. The format of the DRILL 
output is: 

TO) tool nU~lbe r } 

}(nnnnnYnnnnn drill coordinates } 

){nnnnnYnnnnn 
T(Z) tool n ufTlb e r } 

}(nnnnnYnnnnn d rill coordinates 

M30 { end of output } 
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The characters nnnnn represent actual drill coordinates. M30 specifies the end of the output. 
Tool numbers T ( 1 ), T (2) ••• T ( i) are arranged in order such that the size of T ( i -1) is less 
than the size of T ( i) (if sorting is specified). The actual tool sizes are given in the attributes 
file (if one is specified) as well as other data associated with DRILL. An actual DRILL output 
file would look like this: 

T01 { tool nUMber} 
XIOOOOYI0000 { drill coordinates } 

XIOOOOY11000 
T02 { tool nUMber} 
X12000Y01000 { drill coordinates } 

M30 { end of output } 

The drill coordinate number format may be changed by using the DRILL FORMAT com
mand. This number is left padded with zeros. 

You may specify either of two types of DRILL output. The first, "actual" type, is shown in 
the above example and is obtained using the ACTUAL DRILL command. The second, 
called a "virtual" DRILL output, is obtained using the VIRTUAL DRILL command. This 
second type of output file is provided for those users who desire to additionally process the 
DRILL output. The format for this second type is shown here: 

finished hole size 
x ,y cooo rdinate 
x ,y coordinate 

nEOT## 
finished hole size 
x ,y coo rdinate 

##EOT## 
finished hole size 
x ,y coordinate 

##EOT## 

{ tool size in user units} 
{ drill coordinates} 

{ end of tool MarKer} 
{ tool size in user units} 
{ drill coordinates} 

{ end of tool MarKer} 
{ tool size in user units 
{ drill coordinates} 

{ end of tool Marker} 
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This type of DRILL output file contains a list of tool sizes (in user units) followed by a list of 
drill coordinates (in user units). Each tool entry ends with an "end-of-tool" marker. For 
example, a VIRTUAL DRILL output file would look like this: 

4.00000E+001 
1.00000E+001,7.20000E+001 
1. OOOOOE +001 t1 • 05000E +002 
1.00000E+001,6.93000E+002 
1.04000E+003,6.22200E+003 
5.00000E+003,5.00000E+003 
##EOT## 
5.50000E+001 
1.50000E+001,7.20000E+001 
1.50000E+001,1.05000E+002 
##EOT## 
1.19000E+002 
8.50000E+001,8.50000E+001 
1.00000E+002,1.00000E+002 
##EOT## 

tool size in user units} 
{ drill coordinates} 

{ end of tool frtarker } 

{ tool size in use r units 
{ d rill coordinates } 

end of tool fTlarke r } 

{ tool size in use r units } 

{ d rill coordinates } 

{ end of tool fTlarKe r } 
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Using Tagged Associated Text 
PHOTO PLOT and DRILL both take advantage of an HP EGS feature known as associated 
text tag values. Tag values are specified by :Txxxx where xxxx is a user-defined number 
between 0000 and 9999; these values are associated to components using the ADD TEXT I 
NOTE command of the Graphics Editor. Several specific tag values are used by PHOTO
PLOT and DRILL to identify special information when processing the input generate file. 

Note that no more than one specially tagged piece of associated text may be used per 
component, or else an error will result when PHOTOPLOT/DRILL is run. In addition, only 
the first level of associated text is recognized by PHOTOPLOT/DRILL. For example, associ
ated text which is associated to another associated text component (Le., two levels of 
association) is not recognized. 

The special associated text tags used by PHOTOPLOT and DRILL are: 

:TI020 
Aperture name of a specific aperture in the wheel file (which describes the Gerber aperture 
wheel) to use in flashing the tagged component. An error will result if this tag is used for any 
components other than circles and rectangles. If the aperture cannot be found in the wheel 
file, an error will result. If the aperture is not a "flash" or "special" type, an error will result. 
For example, a typical generate file segment would appear as the following if a particular 
tagged circle were to be flashed by a particular aperture. 

ADD Cl0 10 dO 10,20 ; 
BEGIN ASSOC 

ADD N20 :Tl020 I c irclel0 ' 10,30 
END ASSOC 

This example assumes that the wheel file contains a "flash" aperture or "special" aperture 
named "circlel0". 

:TI021 
Aperture name of a specific aperture in the wheel file to use in filling a particular polygon, 
hatch, or rectangle. If a polygon, hatch, or rectangle component is not tagged with :T1021 
and is to be filled, PHOTOPLOT will use either the smallest circle trace aperture (by default) 
or the aperture specified by the POLYGON FILL USE command, depending on which 
mode is set. An error will result if this tag is used for any components other than polygons, 
hatches, and rectangles. If the aperture name cannot be found in the wheel file, an error will 
result. Apertures must be of type "trace" or else an error will result. This associated text tag 
does not imply that the component will always be filled; it specifies only that if a component 
is to be filled, this aperture will be used. 
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:T1022 
Aperture name of a specific aperture in the wheel file to use in drawing notes and text. To 
use this feature, a note or text component must have an accompanying associated text string 
with the tag value :TI022 specifying the name of the aperture to be used. If this feature is 
not used, then either the smallest circle trace aperture will be used (by default) or the 
aperture specified by the NOTE USE command, depending on which mode is set. If this tag 
is used for any component other than a note or text, an error will result. If this aperture 
cannot be found in the wheel file, an error will result. Apertures must be of type "trace" or 
else an error will result. 

:T1024 
IGNORE and NO_FILL identifier. If the associated text string "IGNORE" with tag value 
:T1024 is used, the associated component will be ignored by PHOTOPLOT and DRILL. If 
the associated text string "NO_FILL" with tag value :TI024 is used, the associated compo
nent will not be filled (if it otherwise would have been filled). 

:TI030 
Finished hole size for DRILL. This value tags those circle components to be used as drill 
holes. The text is the finished hole size in any units (since DRILL does not need to know 
what units you are using for drilling). If the string is null (blank) or an asterisk *, the finished 
hole size will be the diameter of the circle component. The units you use should be 
consistent from drill hole to drill hole. The text must be a valid numeric string or a null string, 
or else an error will result. An error will also result if this tag is used for any components other 
than circles. 

:TI036 
This value tags marker components which are to be recognized as data points by PHOTO
PLOT. At run time, PHOTOPLOT will return the real coordinates of each special marker 
appearing in the HP EGS drawing. The user-specified units for PHOTOPLOT will be used. 
An error will result if this tag is used for components other than markers. 
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The Wheel File 
Before using PHOTOPLOT you must first specify the attributes of the Gerber photoplotter's 
aperture wheel. You should create a wheel file that describes one aperture wheel which will 
reside on the photoplotter when the resulting photoplots are are drawn. You may create 
many wheel files (using the Pascal Editor) and keep them on-line, but only one wheel file 
may be used for each PHOTO PLOT run. 

A wheel file consists of a list of aperture entries. Any number of aperture entries may exist in 
a wheel file. An aperture entry must have the following syntax: 

5 h a pe width [heilht 1 

where the following definitions apply. 

aperture_name: 
User-defined name (less than or equal to 255 characters) to be associated with a particular 
aperture entry. This name allows you to refer to a particular aperture for various PHOTO
PLOT features. 

aperture_number: 
Aperture number of a particular aperture on the aperture wheel. This is the aperture number 
appearing in the Gerber output file. For example, 10 could be the number of the first Gerber 
aperture, 11 could be the second, and so on. 

shape: 
The shape of an aperture. Three shapes are allowed: circle, square, and rectangle. Physical 
aperture shapes which are not one of the three allowable types should use the type which 
most closely matches the dimensionality of that aperture. For example, any apertures which 
have unequal widths and heights should use the "rectangle" shape with width and height 
parameters that closely match those of the irregular aperture shape (so that it is "logically" 
bordered by such a rectangle). Thus, when PHOTOPLOT uses this aperture it will assume 
that the center of the rectangle is the center of the aperture, disregarding the actual physical 
shape of the aperture in the aperture wheel. 
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type: 
The aperture type. Three types are allowed: trace, flash, and special. Trace apertures are 
used for moving draws such as drawing lines and filling areas. Flash apertures are used for 
flashing pre-defined shapes such as circles and rectangles. Special apertures are used for 
flashing unusual shapes like company logos or registration targets. PHOTO PLOT uses only 
flash apertures when searching the wheel file in the AUTOFLASH mode. Only flash and 
special apertures may be flashed by the :TI020 tagged associated text option. 

width: 
Width or horizontal dimension (in units specified by the UNITS command of the Graphics 
Editor) of circular, square, and rectangular shapes. 

height: 
Height or vertical dimension (in units specified by UNITS command of the Graphics Editor) 
of rectangular apertures. Circular and square apertures do not need a specified height. If 
one is specified for a circle or square, an error will result. 

Aperture entrys must be terminated by a semicolon. Any syntax errors or parameter errors 
in a wheel file will be trapped when you use the WHEEL command. Below is an example of 
a typical wheel file. 

tr5 10 circle trace 5 ; 
triO 12 circle trace 10; 
fll0 19 S9uare flash 10; 
tr20 70 circle trace 20 ; 
specl 73 rectangle special 20 30; 

The wheel file to be used for a particular PHOTOPLOT run is specified by the WHEEL 
command. If the specified wheel file cannot be found when you instruct PHOTO PLOT to 
begin processing, or if a wheel file is not specified, a fatal error will result and PHOTO PLOT 
will terminate that run. 
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The Default File 
Before using either PHOTO PLOT or DRILL you must also create a special input file known 
as the default file. This file specifies a set of PHOTOPLOT/DRILL program parameters to be 
used for a particular run. As the name implies, these are simply a set of default parameter 
values that you may wish to keep together under one single name and use again and again. 

The default file contains a number of commands that end with an optional semicolon. 
Commands perform a number of different actions such as setting modes, specifying numeric 
data, specifying file names to be used, and so on. In fact, all parameters of a particular run of 
PHOTOPLOT/DRILL may be completely specified by the commands in a default file. In 
essence, a default file is nothing more than a stream file that you input (using the INPUT 
command) from the keyboard. All commands may appear either in a default file or be typed 
in directly from the keyboard. To protect the user, the RESET and QUIT commands are 
ignored by the INPUT command. 

Since default files reside in the Pascal file system, you may create any number of them and 
specify which one you want to use for a particular PHOTOPLOT/DRILL run. If no default 
file is input, the program will use a set of pre-programmed default values. If a default file is 
input, you may still opt to modify some of the program parameters for a particular run. You 
may edit the parameter values one by one by typing in the appropriate commands. In fact, 
you may even input another default file and start over again if by chance you make a 
mistake. When all parameter values are set as you wish, you should instruct the program to 
start processing using the BEGIN command. 

When the program is started or a RESET command is executed, the system executes an 
INPUT EWOPT:phdr_def command to call up a special default file named phdr_def, which is 
supplied with the system. If this file cannot be found, you will be informed of an error; you 
may continue to run the program as the system will use its pre-programmed default values. 
Because phd uj e f is like any other default file, you may edit it as desired to provide your 
own unique default environment at startup time and after resets. In addition, you may 
change the default file name in the message file EWOPT:phdLms.ASC to point to any 
default file. 
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Example Default File 
The following is an example of a typical default file. A detailed explanation of each com
mand appears in the PHOTOPLOTIDRILL Commands section of this chapter. 

ACTUAL PHOTOPLOT filMl 2,3,4,5 
ACTUAL PHOTOPLOT filM2 8,7,8,9 
ACTUAL DRILL plated 10,11 ; 
ACTUAL DRILL unplated 13 ; 
SORT APERTURE ONi 
SORT PROXIMITY 1000,1000; 
SORT DRILL Xi 
PHOTO PLOT ORIGIN 0,0 2000,2000; 
DRILL ORIGIN 0,0 O,Oi 
POLYGON FILL USE tracel0i 
NOTE USE trace15i 
NO FILL USE tracel0i 
PHOTO PLOT FORMAT 2.3i 
DRILL FORMAT 4.2i 
AUTOFLASH ON; 
WHEEL Mywheeli 
PAUSE ON ERRORi 

In this example, two PHOTOPLOT outputs are to be created. The first output, "filml", is to 
be produced from data on layers 2, 3, 4, and 5. The second output, "film2", is to be 
produced from data on layers 6, 7,8, and 9. 

Two DRILL outputs are to be created. The first "plated" output is to be produced from data 
only on layers 10 and 11. The second "unplated" output is to be produced from data on 
layer 13. 

Both types of PHOTOPLOT sorting are specified: by aperture and by proximity. Proximity 
sorting is to be performed with a cell size of 1000-by-lOOO user units. Sorting of DRILL 
output files by x-coordinate is specified. 

PHOTOPLOT and DRILL origins (O,O) are specified at 2000,2000 and 0,0, respectively. 

The polygon, hatch, and rectangle default fill aperture is "tracel0". The note and text 
component default draw aperture is "trace 15" . Unfilled components are to be drawn with 
aperture "trace 1 0" . 

The coordinate number format for the emitted Gerber code is 2.3 (2 digits for the whole 
number part and 3 digits for the fractional part). The number format for the coordinates 
emitted by DRILL 4.2 (4 digits for the whole number part and 2 digits for the fractional part). 

The automatic flash mode is set. 
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The specified wheel file is "my wheel" . 

PHOTOPLOT and DRILL have been instructed to pause and prompt the user if an error 
occurs. 

PHOTOPLOT/DRILL Commands 
This section describes each command you may use in the PHOTOPLOT/DRILL program. 
Logically related commands are listed together. 

These commands are only meaningful to the PHOTOPLOT/DRILL post-processors, and 
should not be confused with HP EGS Graphics Editor commands. As with HP EGS 
Graphics Editor commands, you need only use the first three or four letters of any command 
keyword. In many cases fewer characters may be specified, since the program can figure out 
what you have input. The semicolons appearing at the end of each command are optional. 
If ever a command is ambiguous, the system will inform you. Note that the PHOTOPLOTI 
DRILL program does not distinguish between upper and lower case alpha characters (ex
cept for literal strings such as file specifiers, aperture names, etc.). 

> ATTRIBUTES file_specifier; 
> ATTRIBUTES CLEAR; 
This command allows you to specify an attributes file. "File-specifier" is any legal Pascal file 
name. The attributes file is an output file which contains vital data and statistics about a 
particular run of PHOTOPLOT/DRILL. Only one attributes file may be specified. If more 
than one is specified, the most recent will be used. ATTRIBUTES CLEAR indicates that no 
attributes file is to be produced. The following is an example of a typical attributes file. 

**************************************** 
HP EGS PHoToPLoT/DRILL POSTPROCESSOR 
10:24:20 8/17/84 

AUToFLASH: ON 
ERROR MODE: CONTINUE ON ERROR 
FILL WIDTH MODE: OFF 

SORT DRILL: MAJOR SORT ON X 
SORT PRO}: I M I TY: ){: 1. OOOOOE +001 
SORT APERTURE: ON 

DRILL FORMAT: 4.2 
PHOTO PLOT FORMAT: 5.0 

Y: 1.00000E+001 

DR ORIGIN SOURCE: O.OOOE+OOO.O.OOOE+OOO OUTPUT: 1.000E+002.1.000E+002 
PH ORIGIN SOURCE: -6.48E+003.-5.63E+003 OUTPUT: 1.000E+003.1.000E+003 
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DRILL UNITS FACTDR: I.OOOE+OOO 
PHOTOPLOT UNITS FACTDR: I.OOOE+OOO 
PHOTO PLOT RESOLUTION: OFF 

NO FILL USE: none specified 
NOTE USE: TI5 
POLYGON FILL USE: T50 

ATTRIBUTES FILE: #5:/HP_EGS/NC/TESTS/pptest_attr 
WHEEL FILE: #5:/HP_EGS/NC/fsd_wheel 

CURRENT HP EGS GENERATE SOURCE FILES: 
#5:/HP_EGS/NC/TESTS/pPtest_~ 

VIRTUAL DRILL FILE: 
#5:/HP_EGS/NC/TESTS/pptest_vdr 

I 2 3 4 5 G 7 8 8 10 100 

ACTUAL DRILL FILE: 
#5:/HP_EGS/NC/TESTS/pptest_adr 

1 2 3 4 5 G 7 8 8 10 100 

VIRTUAL PHOTO PLOT FILE: 
#5:/HP_EGS/NC/TESTS/pptest_vph 

1 2 3 4 5 G 7 8 8 10 

ACTUAL PHOTO PLOT FILE: 
#5:/HP_EGS/NC/TESTS/pptest_aph 

I 2 3 4 5 G 7 8 8 10 

ERRDR: This type of COMPonent is not used by this pro~raM. 
DIMENSION COMPonent at xy-coordinates: 
2.54000E+003 2.OOOOOE+OOI 

PHDTOPLOT DATA POINT: THIS IS A TEST MARKER 
8.245E+003 7.250E+003 

ERROR: Expected NO_FILL or IGNORE for :Tl024. 
RECTANGLE COMPonent at xy-coordinates: 
1.88000E+003 3.GOOOOE+002 
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TOOL LIST 
tool n UITIb e r count dialTieter 

----------------------------------

2 1.000E+002 
2 5.000E+001 

WHEEL FILE DATA 
aperture nalTle 
apeture n UIII b e r count t)' pe shape 1,Iidth height 

---------------------------------------------------------------------

T8 
10 25 TRACE CIRCLE 8.000E+000 O.OOOE+OOO 

T10 
11 0 TRACE CIRCLE 1.000E+001 O.OOOE+OOO 

T12 
12 0 TRACE CIRCLE 1.200E+OO1 O.OOOE+OOO 

T15 
13 14 TRACE CIRCLE 1.500E+OOl O.OOOE+OOO 

T25 
14 TRACE CIRCLE 2.500E+OO1 O.OOOE+OOO 

T50 
15 6 TRACE CIRCLE 5.000E+OOI O.OOOE+OOO 

Tl00 
16 4 TRACE CIRCLE 1.000E+OO2 O.OOOE+OOO 

FC50 
17 0 FLASH CIRCLE 5.000E+OOI O.OOOE+OOO 

FC55 
18 0 FLASH CIRCLE 5.500E+OOI O.OOOE+OOO 

FS55 
19 0 FLASH SQUARE 5.500E+OOI O.OOOE+OOO 

FCGO 
70 0 FLASH CIRCLE G.OOOE+OOI O.OOOE+OOO 

FCG8 
71 0 FLASH CIRCLE G.800E+OOI O.OOOE+OOO 

FS70 
20 0 FLASH SQUARE 7.000E+OOI O.OOOE+OOO 

FC75 
21 0 FLASH CIRCLE 7.500E+OOI O.OOOE+OOO 

FC80 
22 0 FLASH CIRCLE 8.000E+OOI O.OOOE+OOO 

FC85 
23 0 FLASH CIRCLE 8.500E+OOI O.OOOE+OOO 
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FC80 
24 0 

FC85 
25 0 

FC100 
26 2 

F06555 
27 4 

F06555 
2B 4 

FOB070 
28 0 

FOB070 
72 ° FTARGET 
73 0 

2 user errors in this 

> AUTOFLASH ON ; 
> AUTOFLASH OFF; 

FLASH CIRCLE 

FLASH CIRCLE 

FLASH CIRCLE 

FLASH RECTANGLE_H 

FLASH RECTANGLE_V 

FLASH RECTANGLE_H 

FLASH RECTANGLE_I,I 

SPECIAL SQUARE 

run. 

8.000E+OOI O.OOOE+OOO 

8.500E+OOI O.OOOE+OOO 

1.000E+OO2 O.OOOE+OOO 

6.500E+OOI 5.500E+OOI 

5.500E+OOI 6.500E+OOI 

B.OOOE+OOI 7.000E+OOI 

7.000E+OOI B.OOOE+OOI 

1.000E+OOO O.OOOE+OOO 

These commands specify one of two flash modes for PHOTOPLOT. AUTO FLASH OFF 
disables the automatic flash mode, and AUTO FLASH ON enables the automatic flash 
mode. AUTOFLASH ON instructs PHOTO PLOT to search the wheel file for a "flash" 
aperture matching the dimensions of any circle or rectangle component in the HP EGS 
generate file. If this mode is used and a matching flash aperture is not found in the wheel file, 
the component is filled using an appropriate trace aperture (if that component is to be filled). 
Only those apertures of type "flash" are examined while performing an AUTOFLASH 
search in the wheel file. If this mode is not used, you must explicitly specify that a compo
nent is to be flashed by associating text with the circle or rectangle to be flashed. The text 
string must be the aperture name of the desired aperture in the wheel file, and it must have a 
tag value of :T1020. 

Some flash apertures may be used over and over again in many printed circuit board 
drawings. For example, IC pad flash apertures can occur hundreds of times on a typical 
board. It may be convenient to use the AUTOFLASH feature of PHOTOPLOT rather than 
flash tags (:T1020) in the following way. Suppose you have an aperture "PAD" which is 
specially suited to flash pads for IC sockets. One way to use this aperture is to use a flash tag 
:T1020. However, you may use AUTOFLASH if the rectangles or circles you want to flash 
uniquely match the dimensions of apertures found in the wheel file. You should use unique
ly dimensioned rectangles (Le., 13.2 mils by 8.1 mils) which you are certain will never be 
used to represent an actual rectangle shape. Using this feature can save some memory, and 
will make generate files much smaller since the associated text information is not required. 



Photoplot and Drill Post-Processors 207 

> BEGIN; 
This command instructs the PHOTOPLOT/DRILL program to start processing as instructed. 
A wheel file must be specified before this command is used, or an error will result. 

> CONTINUE ON ERROR; 
> PAUSE ON ERROR; 
These commands specify one of two error reporting modes. PAUSE ON ERROR mode will 
temporarily pause when a non-fatal error is encountered. This mode will identify the error, 
and then ask if you wish to proceed. CONTINUE ON ERROR will continue processing if a 
non-fatal error occurs, signal that an error has occurred, and log it on your terminal. Both 
modes will log errors in the attributes file (if one is specified). 

> ACTUAL DRILL file_specifier layer~ist ; 
> ACTUAL DRILL CLEAR; 
> ACTUAL PHOTO PLOT file_specifier layeLlist ; 
> ACTUAL PHOTO PLOT CLEAR; 
These commands specify output file names for PHOTOPLOT and DRILL, respectively. 
"File_specifier" is any legal Pascal file name. These commands also specify what HP EGS 
layers are associated with each respective output file. "LayeLiist" is simply a list of HP EGS 
layer numbers (separated by a comma or blank). Hence, there may be multiple occurrences 
of PHOTO PLOT and DRILL commands in a default file. The following are legal PHOTO
PLOT and DRILL commands. 

ACTUAL DRILL #5:/MYDIR/unplated 13,14 ; 
ACTUAL DRILL #13:plated 10 til ; 
ACTUAL PHOTOPLOT #12:My_plotl 2,4,5 8,7 12 158 
ACTUAL PHOTOPLOT MasKI 34,58 ; 

The first one assumes that the system has an SRM on line. PHOTOPLOT and DRILL layer 
lists do not have to be disjoint. In other words, an HP EGS layer number may appear in 
many layer lists for any given run of PHOTOPLOT/DRILL. 

ACTUAL PHOTOPLOT CLEAR or ACTUAL DRILL CLEAR specifies that the effects of 
previous PHOTO PLOT and DRILL commands are to be ignored (this has the effect of 
"starting from a clean slate"). These commands produce "actual" type output files as 
opposed to "virtual" type output files. If you have trouble specifying an output file on a local 
disc, you are probably out of space. Please refer to the section on Software Problems later in 
this chapter. 
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> DRILL FORMAT j.k ; 
> PHOTOPLOT FORMAT m.D ; 
The DRILL FORMAT command allows you to specify the format of the drill coordinates 
emitted by DRILL. The j.k parameter specifies to use j digit places to represent the whole 
number part of the drill coordinate and k digit places to represent the fractional part of the 
drill coordinate. For example, 

DRILL FORMAT 4.2 j 

would mean that drill coordinates would take the form XjjjjkkYjjjjkk in the DRILL output file. 
The numbers are padded with zeros. This number format is also used for tool sizes and drill 
coordinates when the "virtual" output is specified, except that padded zeros are removed 
and a decimal point is inserted at the proper position. 

The PHOTOPLOT FORMAT command allows you to select the decimal format of the 
resulting Gerber draw code. The "m" parameter specifies the number of places to hold for 
the whole number part of a Gerber draw coordinate. The "n" parameter specifies the 
number of decimal places to hold for the fractional part of a Gerber draw coordinate. For 
example, 

PHOTO PLOT FORMAT 2.3 
PHOTO PLOT FORMAT 3.3 

are valid commands. The latter would allow 3 places for the whole number part of the 
coordinate and 3 places for the fractional part. It would produce Gerber coordinates of the 
form XmmmnnnYmmmnnn . Numbers are padded with zeros. If a coordinate cannot be 
represented in the specified format, an error will result. 

> FILL WIDTH ON ; 
> FILL WIDTH OFF; 
These commands specify one of two possible fill modes. If FILL WIDTH OFF is used, 
normal fill mode is assumed and HP EGS components created with the :FILL option are 
filled. FILL WIDTH ON specifies that all components (arcs, circles, hatches, lines, polygons 
and rectangles) with width will have that width filled, and all components with zero width will 
be completely filled. In the FILL WIDTH ON mode, you may specify : FILL, but this is 
redundant. In either mode you may specify to not fill a component by associating the text 
string "NOJ"ILL" with that particular component. 
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> HELP comman<Lname ; 
> HELP CATALOG 
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This command gives on-line explanations of each command and other information. HELP 
<command_name> explains a specific command. HELP gives general information about 
the use and function of PHOTOPLOT/DRILL. HELP CATALOG lists all available HELP 
subjects. Examples are: 

HELP SORT ; 
HELP 
HELP PHOTO PLOT 

> INPUT file_specifier ; 
> INPUT file_specifier Y; 
> INPUT file_specifier N; 
This command allows you to input a stream file which contains legal commands. This 
command is used to input default files. "File_specifier" is any legal Pascal file name. The 
INPUT command contained in an input file will cause the current input file to be closed; the 
system will then input the file specified by the new INPUT command. This command may 
also contain a Y (Yes) or N (No) option to automatically answer all Yes/No questions. 

> NO FILL USE aperture_name; 
> NO FILL USE CLEAR; 
This command allows you to specify the aperture to be used to draw unfilled components. If 
NO FILL USE is not present, by default the smallest circle trace aperture is used. This 
feature may be useful when an unusually small aperture exists in the wheel file for a special 
purpose, and you do not want to use such a small aperture to draw the outlines of compo
nents. The "aperture_name" tells which aperture in the wheel file to use to trace the unfilled 
components. If this aperture cannot be found in the wheel file, and if this aperture is not of 
type "trace", an error will result. NO FILL USE CLEAR specifies that this mode is to be 
cancelled, and to use the default mode. 

> NOTE USE aperture_name; 
> NOTE USE CLEAR; 
By default, PHOTO PLOT uses the smallest trace aperture in the wheel file to draw note and 
text components. This command allows you to specify a particular aperture for notes and 
text. This may be useful where an unusually small trace aperture exists in the wheel file for a 
particular purpose, and you do not want to draw notes and text with this aperture. If 
"aperture_name" is not found in the wheel file, an error will result. If this mode is not used 
and a trace aperture does not appear in the wheel file, an error will result. An aperture must 
be of type "trace", or else an error will result. NOTE USE CLEAR specifies that this mode is 
to be cancelled, and to use the default mode. 
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> DRILL ORIGIN x , y i , j ; 
> PHOTOPLOT ORIGIN x , y i ,j ; 
These commands allow you to specify the positions of the PHOTO PLOT output and DRILL 
output on a photoplotter and N/C drill machine, respectively. DRILL ORIGIN and PHOTO
PLOT ORIGIN are functionally equivalent. PHOTOPLOT ORIGIN allows you to specify the 
mapping between HP EGS drawing coordinates x,y and Gerber photoplotter coordinates 
i,j. This command positions the HP EGS drawing coordinate X,y at position i,j on the 
photoplotter. Hence, you may offset the photoplotted drawing (' 'move it around") to any 
desired position on the photoplotter. DRILL ORIGIN allows you to specify the mapping 
between HP EGS drawing coordinates X,y and N/C drill coordinates i,j. This command 
specifies the position of the HP EGS drawing coordinates x,y at position i,j on the N/C drill 
machine. Hence, you may offset a set of drill holes ("move them around") to any desired 
position on the N/C drill machine. For example, the command 

PHOTO PLOT ORIGIN 0,0 5,10 ; 

would position the HP EGS drawing origin (0,0) at 5,10 on the Gerber photoplotter (and of 
course, shift everything else in the drawing accordingly). The coordinates x,y are in the user 
units used in the HP EGS drawing. The Gerber photoplotter coordinates i,j are in the units 
used in the PHOTOPLOT output code (set by the PHOTOPLOT UNITS FACTOR com
mand). The N/C drill coordinates i,j are in the units used in the DRILL output code (set by 
the DRILL UNITS FACTOR command). The PHOTOPLOT ORIGIN and DRILL ORIGIN 
commands know about the PHOTOPLOT UNITS FACTOR command and the DRILL 
UNITS FACTOR command, and will make the proper internal units conversions. 

> POLYGON FILL USE aperture_name; 
> POLYGON FILL USE CLEAR; 
Normally when filling polygons, hatches, and rectangles PHOTOPLOT uses, by default, the 
smallest circle trace aperture found in the wheel file. This command allows you to specify a 
particular trace aperture to fill polygons, hatches, and rectangles. This allows experienced 
users to speed up such fills when high precision (Le., the smallest aperture) is not required. 
"Aperture_name" specifies the particular aperture in the wheel file to use. If it is not found in 
the wheel file, or the aperture is not "trace" type, an error will result. If this mode is not 
specified, the system will default to the smallest trace aperture (if the component is to be 
filled). POLYGON FILL USE CLEAR specifies that this mode is to be cancelled, and to use 
the default mode. 

> PREFIX string; 
> PREFIX CLEAR; 
This command allows you to set a local prefix (local only to this program) as a typing aid. 
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This does not change or in any way affect the current HP EGS prefix. If any file name does 
not contain a ":" and a prefix is currently set, the program will append the prefix to the 
beginning of the file name. For SRM prefixes, the last slash mark is optional. For example, 
the commands 

PREFIX 15:/MYVOLI 
INPUT phdr_def 

would first set the prefix to 15:/MYVOL/, then stream the input file phdr_def from volume 
MYVOL:. In effect, this is equivalent to 

INPUT 15:/MYVOL/phdr_def 

If you do not wish the prefix to be appended to the beginning of a file name (and a prefix is 
currently specified), simply specify that file name with a leading ":". For example, in the 
command 

the" : " would specify not to add the prefix to the file name phd r_def. In such cases the 
current HP EGS prefix would be used. This is the prefix set when PHOTOPLOT/DRILL was 
started up. 

PREFIX CLEAR clears the current PHOTOPLOT/DRILL prefix. 

> RESET; 
This command tells PHOTOPLOT/DRILL to "forget" the effects of all previous commands 
and re-initialize as though the program just started up. 

>RESOLUTION resolution; 
>RESOLUTION CLEAR; 
You may override the resolution specified for arcs and circles with this command. If used, 
PHOTOPLOT will ignore the resolution specified in the HP EGS generate file for all arcs 
and circles, and will use instead the value specified by "resolution". "Resolution" is an 
angular measure given in degrees. The minimum resolution PHOTOPLOT will allow is 1.0 
degrees, and the maximum is 120.0 degrees. However, PHOTOPLOT can be instructed to 
determine the maximum smoothness possible for arcs and circles by specifying a resolution 
of O. The following are examples of the RESOLUTION command: 

RESOLUTI ON 20 ; 

RESOLUTI ON 1.5 
RESOLUTION 0 ; 

RESOLUTION CLEAR cancels the override and specifies that the generate file resolutions 
be used. 
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> SORT APERTURE ON ; 
> SORT APERTURE OFF; 
> SORT PROXIMITY horizontaLquantization , verticaLquantization ; 
> SORT PROXIMITY OFF; 
These commands specify whether the sort capabilities are enabled or disabled for PHOTO
PLOT. SORT APERTURE ON sorts the Gerber photoplotter data according to aperture. 
Apertures are sorted by aperture number. SORT APERTURE OFF turns this aperture sort 
off. SORT PROXIMITY with horizontal and vertical quantization values specified will sort by 
grouping objects which are close together within the same cells. HorizontaLquantization 
and verticaLquantization set the imaginary grid spacing which divides the drawing into cells. 
In other words, you can set the resolution of the sort. Note that smaller cell size does not 
imply that a more efficient sort of the Gerber output file will be achieved. Choice of optimum 
cell size depends on the size of features in the drawing. Through experience you will be able 
to determine optimum sorting cell sizes for particular applications. A good place to start, for 
example, would be to choose a cell size which is roughly the size of an IC socket (approx
imately I-inch by I-inch). Hence, if the user units are mils (0.001 inches) and the units 
factor is 1, an appropriate choice would be 

SORT PROXIMITY 1000,1000; 

If both types of sorting are specified, the major sort will be based on aperture. Thus, 
components using the same aperture will be plotted first, and proximity sorting will take 
place within that group of components. Aperture is the major sort key and proximity is the 
minor sort key. 

SORT PROXIMITY OFF specifies that proximity sorting is not to be done. 

> SORT DRILL X ; 
> SORT DRILL Y ; 
> SORT DRILL OFF; 
These commands allow you to specify whether or not the DRILL output coordinates are to 
be sorted. SORT DRILL OFF specifies to not sort the drill coordinates. SORT DRILL X sorts 
the drill coordinates by x-coordinate value (major sort on x-coordinate); if any x,y coordin
ates have the same x-coordinate value, the program sorts those coordinates by y-coordinate 
value (minor sort on y-coordinate). SORT DRILL Y specifies to sort the drill coordinates 
with a major sort on y-coordinate and a minor sort on x-coordinate. 

Both SORT DRILL X and SORT DRILL Y order the tools from smallest to largest in the 
output file. However, neither command will change the tool numbers. Tool numbers 
assigned as drill tags (:T1030) appear in the input generate files (from top to bottom). 
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This command allows you to specify the input generate files for PHOTOPLOT and DRILL. 
PHOTOPLOT and DRILL share the same set of input files. "File-specifier" must be any 
legal Pascal file name(s), and this file must contain only generate information. If the "file_ 
specifier" does not end with _g (the convention for HP EGS generate files), the suffix _g will 
be automatically appended by PHOTOPLOT/DRILL. You may suppress this action by 
ending "file_specifier" with a period. For example, 

SOURCE llIl'file ; 
SOURCE illyfile. ; 
SOURCE llIyfile_g ; 

means" myfile_g" will be used 
means "myfile" will be used 
means" myfile_g" will be used 

Many input files may be specified. In effect, PHOTOPLOT/DRILL will treat the entire set of 
input generate files as though they are one large generate file. SOURCE commands are 
cumulative in that 

SOURCE llIyfilel llIyfileZ and 

SOURCE itl)'filel 
SOURCE llIyfileZ 

are eqUivalent. SOURCE CLEAR tells PHOTOPLOT/DRILL to "forget" previously entered 
SOURCE commands (this has the effect of "erasing the slate" and starting over). 

> DRILL UNITS FACTOR f ; 
> PHOTOPLOT UNITS FACTOR f; 
These commands allow you to specify a units conversion constant between the user units 
(used in the HP EGS drawing) and the units to be used for DRILL output and PHOTO
PLOT output, respectively. For example, assume you are using mils (.001 inches) in the HP 
EGS drawing but wish to produce Gerber photoplotter code in units of inches. The proper 
command would be 

PHOTO PLOT UNITS FACTOR 0.001 ; 

since there are 0.001 inches in 1 mil. As another example, assume that you are using mils in 
the HP EGS drawing but wish to produce N/C drill code in units of inches. Then the proper 
command would be 

DRILL UNITS FACTOR 0.001 ; 

The internal default for both unit factors is 1. These commands can also be used to convert 
between metric and English units. You need simply use the proper factor, f. 
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> VERSION; 
This command identifies the version number of the PHOTOPLOT/DRILL post-processors 
program you are using. 

> VIEW ; 
This command displays the current status of all program parameters as well as all currently 
specified input generate files and PHOTO PLOT and DRILL output files. For example, a 
typical result from executing a VIEW command during a PHOTOPLOT/DRILL work ses
sion looks like this on the display screen: 

AUTOFLASH ON: 
ERROR MODE: 
FILL WIDTH MODE: 
SORT DRILL: 
SORT PROX I M ITY: 
SORT APERTURE: 

ON 
CONTINUE ON ERROR 
OFF 
MAJOR SORT ON X 
X: 1.00000E+00l 
ON 

DRILL FORMAT: 4.2 
PHOTO PLOT FORMAT: 2.3 

Y: 1.00000E+00l 

DR ORIGIN SOURCE: O.OOOE+OOOfO.OOOE+OOO OUTPUT: 1.000E+002fl.000E+002 
PH ORIGIN SOURCE: -6.48E+003f-5.63E+003 OUTPUT: 1.000E+003f1.000E+003 
DRILL UNITS FACTOR: 1.000E+000 
PHOTO PLOT UNITS FACTOR: 1.000E+000 
PHOTO PLOT RESOLUTION: OFF 

NO FILL USE: 
NOTE USE: 
POLYGON FILL USE: 

ATTRIBUTES FILE: 
WHEEL FILE: 

none specified 
T15 
T50 

#5:/HP_EGS/NC/TESTS/pptest_attr 
#5:/HP_EGS/NC/fsd_wheel 

Press (space bar> to continue OR (shift-execute> to stoP. 

CURRENT HP EGS GENERATE SOURCE FILES: 

#5:/HP_EGS/NC/TESTS/pptest_S 

Press (space bar> to continue OR <shift-execute> to stoP. 

VIRTUAL DRILL FILE: 

#5:/HP_EGS/NC/TESTS/pptest_vdr 

1 2 3 4 5 6 7 8 8 10 10Q 

Press (space bar> to continue OR <shift-execute> to stoP. 
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ACTUAL DRILL FILE: 

#5:/HP_EGS/NC/TESTS/pptest_adr 

1 2 3 a 5 G 7 8 8 10 100 

Press <space bar> to continue OR <shift-execute> to stop, 

VIRTUAL PHOTDPLOT FILE: 

#5:/HP_EGS/NC/TESTS/pptest_uph 

1 2 3 a 5 G 7 8 8 10 

Press <space bar> to continue OR <shift-execute> to stop, 

ACTUAL PHDTOPLDT FILE: 

#5:/HP_EGS/NC/TESTS/pptest_aph 

1 2 3 a 5 G 7 8 8 10 

Notice that a prompt character appears when all output files have been displayed. 

> VIRTUAL DRILL file_specifier layeLlist ; 
> VIRTUAL PHOTOPLOT file_specifier layeLlist ; 
> VIRTUAL DRILL CLEAR; 
> VIRTUAL PHOTO PLOT CLEAR; 
These commands specify virtual type outputs for DRILL and PHOTOPLOT post
processors, and are otherwise identical to the ACTUAL DRILL and ACTUAL PHOTO
PLOT commands. If you have trouble specifying an output file for a local disc, you are 
probably out of space. Please refer to the section on Software Problems in this chapter. 

> QUIT; 
This command terminates the current PHOTOPLOT/DRILL work session and returns you 
to the HP EGS main Manager menu or the main Pascal command line, depending on how 
you accessed the program. 
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> WHEEL file_-specifier ; 
> WHEEL CLEAR; 
This command specifies the text file containing the aperture wheel information for PHOTO
PLOT. "File-specifier" is any legal Pascal file name. An error will result if the system cannot 
find the file. Examples of the WHEEL command are: 

WHEEL #IB:wheell ; 
WHEEL #5:/MYDIR/wheel ; 

Only one wheel file may be specified. If the WHEEL command occurs more than once, the 
most recent one will be used. The WHEEL CLEAR command specifies that the existing 
wheel file is to be cleared. 

Customizing the Message File 
PHOTOPLOT/DRILL uses a special data file called a message file to provide internal data 
for operation. You may change some of this data for your application. This section describes 
how to change this message file. 

The format of each entry in a message file is: 

ta. "D" information 

You may change the messages in the information field, but you should not change the 
message tags or the delimiter ( ... D"'). There is one exception, however, explained in the 
discussion of the CMDxxx message. 

Although messages may be changed, they should never be entirely removed from the 
message file. If any messages contain the special character strings {#1} and {#2}, they will 
be replaced by runtime parameters when a message is accessed by the program. 

The following entries in the message file may be changed. Be careful to change only these 
items described here, or unexpected errors may result. 

CODEWORDS ADA 
These are the security codewords needed to execute EWOPTphdr.CODE. You must install 
a codeword before you can use PHOTOPLOT/DRILL. 
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EXEC~EMORY -FACTOR "D" 
This entry is an integer constant which sets the average number of bytes of memory 
necessary to process one HP EGS component. Making this number larger reduces the 
likelihood of an out-of-memory error. Making this number smaller increases the size of the 
data blocks that PHOTOPLOT/DRILL can process. In general, this number should be made 
as small as possible but large enough to prevent either an out-of-memory error or memory 
thrashing (characterized by excessive processing time). If the system gives an out-of
memory error, the EXEC-MEMORY -FACTOR is too small and should be increased. 

When you run the program, the system will place alpha characters (a, c, d, p) on the display 
screen for every component being processed. If the time between "c" s printed on the 
screen is unusually long (e.g., more than 2 seconds), the system is thrashing. This means the 
EXEC-MEMORY _FACTOR is too small and should be increased. Use care in adjusting its 
size, as this constant is set to a useful value when you receive PHOTOPLOT/DRILL. 

EXEC_DELFILE "D" 
This is the default file's path name, which is input at startup time and after resets. This path 
name may be changed to point to any default file you wish to specify. In addition, you may 
specify a Yes or No option for the INPUT command. For example, 

,,/EWDPT/phdr_def N 

is a legal string for this constant. This would mean that the default file is to be input with the 
No option (in response to YeslNo questions). 

EXEC_FONT_TABLE "D" 
This allows you to choose the note stroke table you want to use to draw notes and text. The 
default file EWSYS:note-1)t. TEXT is provided for you. The other note and text stroke tables 
provided for the HP EGS personalities are not useable with these post-processors. See 
Chapter 2: Customizing Your System for more information on creating new note stroke 
tables. 

PHxxxx "D" 
These are Gerber output literals used by PHOTO PLOT. These constant literals may be 
changed to any desired character strings. 
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DRxxxx"D" 
These are Gerber output literals used by DRILL. These constant literals may be changed to 
any desired character strings. 

HELP --"Xx "D" 
These are HELP command messages accessed by the system to provide on-line help. It may 
be desirable to provide specific help messages for your application. For example, you could 
append the following to the HELP_DRILL message: 

HELP_DRILL 

The convention is that all unplated holes are on 
layers 122 and 123. 

Use ACTUAL DRILL #20:unplated 122 123 

CMDxxx "D" 
EXEC_ YES_CHAR "D" 
EXEC_NO_CHAR "D" 
Use care when changing the messages for 

CMDxxx "0" 
EXEC_YES_CHAR "0" 
EXEC_NO_CHAR "0" 

since these define literals that the program expects from you. CMDxxx represents command 
names the program expects from you. EXEC_ YES_CHAR and EXEC~O_CHAR are 
literal strings containing all characters recognized as Yes or No responses (answering (YIN) 
questions). All CMDxxx messages should be unique and not null. Both EXEC_YES_CHAR 
and EXEC~O_CHAR should be unique and not null. These messages should be changed 
with caution since command names may literally be changed. This could cause much 
confusion for others using the program if these command names are changed carelessly. 
Note that if any CMDxxx is changed, the corresponding HELP -xxx will also have to change. 
These two literals must match indentically, or the HELP command will not be able to find 
the appropriate help message. 
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Creating Library Parts 
As everyone's wheel file is different, you must create your own library parts in order to run 
PHOTOPLOT/DRILL. This section outlines the procedure for creating library parts. In 
particular, this section describes how to use special tags :TI020, :T1021, :T1022, :TI024, 
and :T1030 to take advantage of features offered by PHOTOPLOT/DRILL. 

:T1020 Flash Apertures 
By associating the special tag: Tl 020 with a circle or rectangle component, you may tell the 
program to flash a particular component with a particular flash aperture in the wheel file. 
The flash aperture name to be used is simply the value of the associated text string. For 
example, if you wish to use a particular oval-shaped aperture in a pad stack library part, you 
can do the following. Give the oval aperture in the wheel file a particular name, like 
"OVAL20", which means a 20-mil-wide oval aperture. This aperture would probably be a 
rectangular flash aperture of width 20 and length greater than 20. Next, associate the text 
string' 'OVAL20" and the tag value: T1 020 with a circle or rectangle in the library part being 
created. The position of this circle or rectangle represents the position of the flash within the 
library part. The center of the flash aperture will be the center of circle or rectangle compo
nent. Now, when PHOTOPLOT/DRILL encounters this component, it will see the special 
associated text tag: T1020 and the name "OVAL20" and use this aperture to flash the given 
rectangle or circle component. 

Rectangular flash apertures have a special property that circular and special flash apertures 
do not have. When PHOTOPLOT/DRILL encounters a flash aperture (by recognizing tag 
:T1020), it attempts to find this aperture in the wheel file. If not found it flags an error. If 
found it next checks its type to verify that it is a flash aperture. In the case of a rectangular 
flash aperture, one additional property is checked. If the component being flashed is a 
rectangle, the orientation (horizontal or vertical) of that rectangle must match that of the 
specified flash aperture. If the orientation is the same, the correct flash aperture is used. 
Otherwise, PHOTOPLOT will continue to search the wheel file for another flash aperture of 
that name. The search for a flash aperture name will continue until one of three conditions is 
met: a rectangular flash aperture with matching orientation, a non-rectangular flash aperture 
(circle or square), or a special aperture. 

This feature allows you to specify two rectangular flash apertures with the same name, one 
having a vertical orientation and the other having a horizontal orientation. Thus, you can 
create only one library part for either horizontal or vertical orientation, instead of one for 
each orientation. When the library part is rotated by 90 degrees (from one orientation to the 
other), PHOTOPLOT will simply search the wheel file until it finds the flash aperture name 
with the appropriate orientation for the rectangle being flashed (horizontal or vertical). 
PHOTO PLOT recognizes rectangle apertures by orientation by observing that they are 
labeled as RECTANGLLH or RECTANGLE_V in the wheel file data contained in the 
attributes file. 
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A wheel file may contain any number of apertures, and aperture names may be duplicated 
any number of times. While searching for an aperture name in the wheel file, PHOTOPLOT 
will act on the first matching name found {always scanning from the top of the file to the 
bottom}. Thus, you may combine different physical aperture wheels in one wheel file. 
However, you must also assure that sets of different aperture names are disjoint, or you may 
get unexpected results. 

:TI021 Polygon, Hatch, and Rectangle Fill Aperture 
You may want to use this aperture specification in a library part which contains components 
too large to flash {Le., large rectangles} or irregular in shape {polygons and hatches}. This tag 
value allows you to specify a particular trace aperture in the wheel file for filling a polygon, 
hatch, or rectangle. Use of this tag specifies that the component is to be filled by overlapping 
traces. In the case of a rectangle component, flashing takes precedence over filling with 
traces. Associating a text string with tag :T1021 specifies that a polygon, hatch, or rectangle 
is to be filled using the aperture named by the associated text string. 

It may be convenient to develop macros that create rectangles, polygons, and hatches which 
are more efficient to plot. For example, a macro to draw large rectangles might work in the 
following way: 

• draw a rectangle with filled width on the outSide, 

• draw a smaller filled rectangle on the inside, and 

• associate the text string :T1021 to the outer rectangle, which specifies a smaller trace 
aperture than the default trace aperture. 

Such a macro would allow you to specify a fairly large aperture for POLYGON FILL USE, 
providing for qUick filling of large areas. However, it would specify a finer trace aperture for 
drawing the edges of the rectangle, providing sharp corners. The following shows this macro 
and its resulting figure. 

DEF LRECT 
{ 

"Enter corner pts of larle rectanlle" XI 
YI 

" ADD LR_RLAYER LR_LAYR {XI},{YI} LRECTZ {XI} {YI} "; 
DEF LRECTZ 

{ 

}{ 1 
YI 
}{2 

YZ 
} 

" {XZh{YZ}; " 
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'DEF LR_DLDSNAP ("'"+SYSTEM_SNAP_MOOE+"'"); :RAW ' 
"DEL LR_RLAYER LR_LAYR {XI},{YI}; LRECT3 {XI} {YI} {X2} {Y2} "; 

DEF LRECT3 
{ 

>{ 1 
YI 
X2 
Y2 

"DEF LR_NEW}(1 , (IFELSE({XI }){X2} ,O(I}- (LR_WIOTH/2) ,{}(1 }+(LR_WIDTH/2)))'; " 
"DEF LR_NEW){2 , (IFELSE({){2}){}(l},{X2}-(LR_WIDTH/2) ,{}(2}+(LR_WIDTH/2)))'; " 
"DEF LR_NEWYl ' (IFELSE({YI }){Y2} ,{Yl}- (LR_WIOTH/2) '(YI }+(LR_WIDTH/2))) '; " 
"DEF LR_NEWY2 ' (IFELSE({Y2}){Yl) ,<Y2}-(LR_WIDTH/2) ,{Y2}+(LR_WIDTH/2)))'; " 

"ADD LR_RLAYER LR_LAYR LR_WIDTH_SW LR_WIDTH :FILL " 
"LR_NEWXI,LR_NEWYl LR_NEWX2,LR_NEWY2; " 
"ADD LR_NLAYER LR_LAYR :AC LR_NEWXI LR_NEWYI :Tl021 LR_APER " 
"LR_NEWXI LR_NEWYI ; " 
"ADD LR_RLAYER LR_LAYR :FILL LR_NEWXl LR_NEWYl LR_NEWX2 LR_NEWY2; " 
" LR_OLDSNAP ;"; 

DEF LR_NLAYER 
{ 
\I 
,\ 

II N{}{} II ; 

DEF LR_RLAYER 

"RO;}" ; 
DEF LR_WIOTH_SW 

{ 
V 
1\ 

} 

II: W{X}" ; 
DEF LR_APER 

{ 

} 

"'TRACE_IO'" ; 
DEF LR_LAYR 

2 ; 
DEF LR_WIDTH 

{ 

} 

100; 
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LRECT 0,01000,800 before turning on 
:AC text and turning off :FILL 

LRECT 0,01000,800 after turning on 
:AC text and turning off :FILL. Note 
that the outer rectangle is tagged to 
be filled by the trace aperture 
TRACE_10. 

:T1022 Text/Note Draw Aperture 
You may specify a particular trace aperture in the wheel file for drawing notes and text. This 
may be useful when creating library parts which contain string deSignators such as pin 
numbers, part names, and board identification. By creating library parts which use specific 
apertures for different types of text, you can standardize different types of labels on a printed 
circuit board. These apertures may be specified only for text and note components. Asso
ciating a text string with tag :T1022 specifies that a text or note component is to be drawn 
using the aperture named by the associated text string. 

:TI024 Ignore and No Fill Tags 
By associating the text string with tag :T1024 to a component, you may specify either an 
IGNORE or NO_FILL operation for that component. You may not want some components, 
such as visual aids used to help draw a printed circuit board, plotted by PHOTOPLOT. To 
suppress plotting, associate the text string "IGNORE" with tag :T1024 to the selected 
component(s). PHOTOPLOT will simply ignore each component (as if it did not exist) when 
it encounters it in the input generate file. 
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In addition, you may not want some components filled by PHOTOPLOT, even though 
:FILL is specified for components or the FILL WIDTH mode is ON for a given run of 
PHOTOPLOT. To suppress filling, associate the text string "NOJ"ILL" with tag :T1024 to 
the selected component(s). PHOTOPLOT will simply ignore the fill directive for each com
ponent (as if it did not exist) when it encounters it in the input generate file. 

:TI030 Drill Holes 
When creating parts such as pad stacks, you will probably want to designate drill holes for an 
N/C drill machine. Drill holes may be specified by associating text with tag :T1030 to circles 
representing the holes in the HP EGS drawing. The value of the associated text string 
indicates the diameter of the tool to be used to drill the hole. If this value is null (blank) or an 
asterisk *, the system assumes the tool size is the diameter of the tagged circle representing 
the hole. At run time, DRILL scans the input looking for drill holes (circles tagged with 
:TI030 associated text). When one is found, it prepares a drill hole at the output with a 
reference to the proper tool to be used. If it is the first hole of its size, DRILL creates a new 
tool reference. Once PHOTOPLOT/DRILL is complete, you may find a list of all tool 
references in the attributes file. 

Other Considerations 
When creating library parts, remember to use no more than one special tag per component 
or else an error will result when PHOTOPLOT/DRILL is run. Also remember never to 
associate text to a drawing (by using the :AD option for associated text); instead always 
associate text to components (by using the :AC option for associated text) if you want to 
have this associated text recognized by PHOTOPLOT/DRILL. This is necessary because 
:AD associated text is disassociated from the drawing when the GENERATE command is 
used (:AD text is associated to instances, and the GENERATE command smashes all 
instances). 

Only one level of associated text is recognized by PHOTOPLOT/DRILL. For example, 
associated text which is associated to another associated text component (Le., two levels of 
association) is not recognized. 

This program does not recognize implicit step information in a generate file. If this feature is 
never used in creating a drawing, it will not appear in a generate file (whether or not you use 
the GENERATE or GENERATE :1 commands to create the file). However, if this feature is 
used, you must use the GENERATE :1 command to smash the implicit steps into explicit 
steps. 
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An example of a typical library part using flashes and drill holes is shown in the HP EGS 
drawing EWEE:dipex. This is an example of an 8-pin dip similar to EWEE:dip8 except that it 
contains flash and drill hole designators (:T1020 and :T1030 associated text). This part 
contains two pad library parts EWEE:padexr and EWEE:padexo which are rectangular and 
oval pads; they are similar to EWEE:lp40r and EWEE:lp400 except that they contain flash 
designators. The associated text for flash designators (:T1020 associated text) is on layer 55. 
The associated text for drill hole designators (:T1030 associated text) is on layer 56. If you 
call up "EWEE:padexr" or "EWEE:padexo" from the Graphics Editor, you can see the 
flash and drill hole designators with the WIN : A; command. You can highlight the compo
nents associated to these designators by using the IDENTIFY command and selecting 
individual note components. The flash designators assume a wheel file containing the 
following aperture entries: 

PADEXO 
PADEXO 
PADEXR 
PADEXR 

21 rectansle flash 80 55; 
22 rectanSle flash 55 80; 
23 rectansle flash 75 55; 
24 rectanSle flash 55 75; 

Here, PADEXO is an oval-shaped flash aperture and PADEXR is a rectangular-shaped 
aperture for flashing the different shaped pads. Notice that each name appears twice. This 
wheel file contains two different versions of each flash aperture: horizontal and vertical. 
Thus, if EWEE:dipex is rotated 90 degrees, PHOTOPLOT will automatically select the 
correct orientation. 

Any library part may be changed to include flash designators. These flash designators will 
depend on the aperture wheel and aperture wheel file being used. Because of this, flash 
designator information does not appear in any of the standard library parts for the HP EGS 
Printed Circuit Board Layout personality. However, the pad parts (Le., Ip25s, Ip46c, etc.) do 
contain drill hole designators (:T1030) with proper drill hole sizes. 
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Software Problems 
You may encounter some unexpected errors while running PHOTOPLOTIDRILL. If you 
do, check the following items and try to correct the error on your system. If you are unable 
to correct the problem, please keep a copy of your error trace file and contact your HP Sales 
Representative. 

Fatal Errors 
Some fatal errors are not entirely unexpected. These errors are usually user mistakes, file I/O 
errors, or out-of-memory errors. 

With a user mistake, the system will identify the problem for you. Often the solution is 
self-evident. For example, if you forget to specify a wheel file, the system will indicate this 
when a BEGIN command is executed. To correct the problem, you would specify a wheel 
file and try again. 

Another fatal error is a file I/O error. For example, a user-specified output file may not be 
large enough to hold an entire set of output data. If this happens, the system will inform you 
and the current run of PHOTOPLOTIDRILL will terminate. The program will then give the 
prompt: 

:> 

If you encounter an out-of-memory error, you will need to increase the EXEC_MEMORY_ 
FACTOR specified in the message file EWOPT:phdLms.ASC. 

Output Files 
You may specify the size of an output file by including [5 i z e] at the end of the file name. For 
example, if you want to create an output file 100 blocks in size, you could use 

> ACTUAL PHOTO PLOT #20:ph_output[100] 1 2 3 4 5 

This would specify an ACTUAL PHOTOPLOT output file 100 blocks large called ph_output 
on logical volume #20. If a [5 i z e] is not specified, the Pascal file system will open an output 
file of maximum size. This has one problem, since you may be unable to specify additional 
output files on the same volume. This may occur because a volume is totally occupied by a 
previously specified output file. As a convenience you may specify a size of [*]. This 
instructs the system to create an output file of half the maximum possible size on a given 
volume. In general, you may want to set aside entire (empty) volumes if large output files 
are expected. This will minimize the chances of running out of space part way through a run 
of PHOTOPLOTIDRILL. 
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Units 
It is important that your HP EGS drawing units, aperture wheel units, and Gerber photoplot
ter units match whenever you use PHOTOPLOT/DRILL. If they do not, you may encounter 
a message telling you that the system cannot find the right size apertures in the wheel file for 
your drawing components. Check the following units statements for matching units (mils, 
inches, etc.): the UNITS command specified in your HP EGS personality's process file, the 
DRILL UNITS FACTOR and PHOTOPLOT UNITS FACTOR specified in your PHOTO
PLOT/DRILL commands, and the units specified in the Gerber photoplotter code. 

File and Volume Names 
At times the system may not be able to locate files for a give PHOTOPLOT/DRILL run. 
Make sure the path names for the message file (entered when the program is started up), 
and the default file and the note stroke table (both located in the message file) are correct. If 
you have modified any of these files, check for syntax and format errors inside the files. 

PHOTO PLOT Format 
Make sure the numbers you specify in the PHOTO PLOT FORMAT command are appropri
ate for the resulting Gerber draw code. If they are not, you may encounter an out-of-range 
error when you try to use the PHOTO PLOT output file to run the photoplotter. 

Error Trace File 
The only errors reported in the error trace file are those indicating problems with the 
PHOTOPLOT/DRILL software itself. These errors should be uncommon. Once you start to 
receive messages in this file, the system will keep printing all the internal messages it finds 
until you leave the program with the QUIT command. Please be sure to include this listing 
when reporting software problems to your HP Sales Representative. 

Generate File Syntax Errors 
Syntax errors can occur while generate files are being read by PHOTOPLOT/DRILL. These 
errors should never happen if original HP EGS generate files are used. However, it is always 
possible that the data in a file is corrupted, or that a generate file is altered to an illegal format 
by another application program before the file is passed to PHOTOPLOT/DRILL. If a 
syntax error should occur, PHOTOPLOT/DRILL will inform you of the exact location (Le., 
file name, line number, and token) where the error occurred. It will also supply you with an 
error number so that you may understand the nature of the problem. The current run of 
PHOTOPLOT/DRILL will terminate and the program will give the prompt: 

:> 
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The generate file syntax errors are: 

11 semicolon expected 
12 out of tokens 
13 command keyword token expected 
14 'ADD' expected 
15 BEGIN/END or ADD expected 
16 ille.al instance name 
17 ille.al layer for this component 
18 unable to return token to token heap 
19 unable to fetch a le.al token 
20 FILES keyword expected 
21 drawin. name to Ion. ($files$) 
22 IE expected 
23 lock an.le not le.al real valued 
24 lock an.le out of bounds 
25 level desi.nator out of bounds 
26 level desi.nator not le.al inte.er 
27 .rid user units not le.al real valued 
28 .rid repeat factor not le.al inte.er 
29 x-coor not le.al real valued 
30 y-coor not le.al real valued 
31 arc width not valid real value 
32 :R,:W,:FILL or x-coor expected 
33 circle resolution not le.al real valued 
34 arc resolution not le.al real valued 
35 circle width not le.al real valued 
36 :R, :W, :FILL or x-coor expected 
37 :NV expected 
38 dimension scale factor not lelal real valued 
39 dilli sl"dtch :A,LA,LV,LH,D or:R expected 
40 ille.al hatch specifier 
41 ille.al hatch rot an.le 
42 ille.al hatch width 
43 not enou.h unhatch pts 
44 not enou.h hatch pts 
45 ille.al instance scale factor 
46 ille.al instance rot an.le 
47 ille.al line width 
48 illegal line scale factor 
49 not enough line pts 
50 ille.al polY'on width 
51 not enou.h polY'on pts 
52 ille.al rectan.le width switch 
53 ille.al text/note font switch 
54 ille.al text/note rotation switch 
55 only text/note allowed within ASSOC block 
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58 ille~al text/note bind layer 
57 no text/note bind layers 
58 illegal literal 
59 literal too long 
80 illegal tag switch 
81 illegal implicit step cols value 
82 illegal implicit step rows value 
83 illegal implicit step rotation value 
84 illegal units type 
85 illegal units number 
88 ille~al decimals number 
87 ille~al font integer 
88 illegal resolution 
89 illegal dim font 
70 ille~al dim decimal 
71 ille~al dim scale 
72 = illegal dim radix 
73 illegal dim extend 
74 illegal dim direction 
75 illegal iname ta~ 

78 illegal iname font 
77 illegal iname layer 
78 illegal iname parameter 
79 illegal tname tag 
80 illegal tname font 
81 illegal tname layer 
82 illegal tname parameter 
83 equate label to long 
84 :0 t :5 0 r : I expected in equate 
85 ille~al:L switch in e9uate 
88 illegal:C switch in e9uate 
87 illegal:P switch in e9uate 
88 [expected in e9uate 
89 illegal bound layer in equate 
90 illegal equate layer 
91 illegal oval width 
92 illegal oval resolution 
93 illegal oval major radius 
94 illegal oval minor radius 
95 illegal oval start an~le 
98 illegal oval stop angle 
97 illegal oval orientation angle 
98 illegal slant in note/text 
99 = illegal fractional resolution for dim_units 
100 ille~al dim_units units specifier 
101 illegal dim_tolerance text size 
102 ille~al dim text slant 
103 illegal text slant 
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'---________________ ~11~6a~~1 _ IGES Translator . 

Introduction 
This chapter describes the theory and operation of Hewletl-Packard's IGES 1.0 (Initial 
Graphics Exchange Specification) translator Revision 1.1, which is an HP EGS software 
option. The translator consists of two programs: an EGS-to-IGES Translator that converts 
HP EGS 2.0/2.1 archive files into IGES files, and an IGES-to-EGS Translator that converts 
IGES files into HP EGS 2.0/2.1 archive files. 

IGES 1.0 is a standardized format for exchanging drawings among different CAD/CAM 
systems. It is an American National Standards Institute (ANSI) specification. For a complete 
technical description of IGES 1. 0, you may order Digital Representation for Communication 
of Product Definition Data, publication ANSI Y14.26M - 1981, from: 

The American National Standards Institute 
345 East 47th Street 
New York, New York 10017 

Before reading this chapter, you should be familiar with the General Drawing personality 
presented in the first lessons of Learning HP EGS. You should also have a working know
ledge of the Pascal Editor and Filer. If you need more information on using the Editor and 
Filer, please refer to Managing and Editing Files with HP EGS. 

This chapter includes information on: 

• Installing the IGES Translator and its codeword 

• IGES file format 

• HP EGS - IGES relationships 

• Using the EGS-to-IGES Translator and its limitations 

• Using the IGES-to-EGS Translator and its limitations 

• Estimating mass storage requirements and run times 
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Note 
Some HP EGS components are totally and irretrievably lost in translation, and 
some components being brought into HP EGS may not have equivalent compo
nents for translation. For a list of those components, see the sections on Limitations 
of the £GS-to-JG£S Translator and Limitations of the JG£S-to-£GS Translator 
later in this chapter. 

To transfer drawings between HP EGS systems, use archive files and the appropri
ate storage and transfer media, not the IGES Translator. 

The following examples show a simple HP EGS drawing of a house before translation into 
IGES (top) and after translation back into HP EGS (bottom) that will help you visualize the 
translation losses. 

o 

D D 
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Installing the IGES Translator 
The following sections describe how to install the IGES Translator on either a local disc or a 
Shared Resource Manager (SRM). Read only the section that pertains to your system. 
These instructions assume you have previously installed the HP EGS software. 

Local Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the volumes EWSYS: and EWCODE:. These must be installed 
before you can use the IGES Translator. To verify you have installed these items, 
please refer to the verification procedure described in the Installing HP EGS manual. 

2. Make sure that a volume named EWOPT: exists on your local disc. This is the volume 
where the IGES Translator will reside. If no such volume exists, return to the Installing 
HP EGS manual for instructions on creating a volume. 

3. Insert the disc labeled IGES1 in unit number 3. This is the right drive in an HP 
9836A/C and the left drive in an HP 9121D or HP 82901A Flexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press ( Return ). 

5. Select the Pascal Command Line from this menu, and press (Return ). 

6. Press CO (for Stream) to initiate the installation procedure. 

7. When the system prompts you for the name of the stream file, type in: 

IGES1:iHs_lin (Return) 

Then follow the instructions displayed on the screen. The system will ask you to insert 
each disc and press the space bar to continue with the installation procedure. The 
system will copy a total of 2 discs into the volume EWOPT:. When the procedure is 
finished, a message indicating successful completion will be displayed. 

SRM Installation 
1. Make sure that the Graphics Editor and the General Drawing Personality are installed 

on your system in the directories EWSYS and EWCODE. These must be installed 
before you can use the lGES Translator. To verify you have installed these items, 
please refer to the verification procedure described in the Installing HP EGS manual. 

2. Make sure that a directory named EWOPT exists on your SRM. If no such directory 
exists, return to Installing HP EGS for instructions first on creating an SRM directory. 

3. Insert the disc labeled IGES1 in unit number 3. This is the right drive in an HP 
9836A/C and the left drive in an HP 9121D or HP 82901A Flexible Disc drive. 

4. Starting from the HP EGS Manager menu, use the arrow keys to select System 
Utilities, and press (Return ). 

5. Select the Pascal Command Line from this menu, and press ( Return ). 
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6. Press o=J (for Stream) to initiate the installation procedure. 

7. When the system asks you for the name of the stream file, type in: 

I G E 61 : i 9 e 5 _ 5 i n (Return) 

Then follow the instructions displayed on the screen. The system will ask you for the 
name of the system directory and the optional product directory (e.g., #5:/HP _EGS). 
Enter exactly the same information that was entered when you created the directory. 
The system will ask you to remove each flexible disc after everything is copied, insert 
the next disc, and press the space bar to continue with the installation procedure. The 
system will copy a total of 2 discs into the directory EWOPT. When the procedure is 
finished, a message indicating successful completion will be displayed. 

Installing Your Codeword 
The IGES Translator requires a codeword in order to operate. Once you have installed the 
IGES Translator, you can follow the procedure in this section. One thing to note: If you live 
in the U.S. or Canada, the following procedure requires you to phone Hewlett-Packard 
during business hours (Mountain Time). If you live outside the U.S. or Canada, you must 
contact your HP Systems Engineer to obtain your codeword. It should take you about an 
hour to obtain and install your codeword. 

A codeword is a 16-digit number that you enter once to permanently link your HP EGS 
software to a computer or HP-HIL 10 Module. Codewords are also needed for the HP EGS 
personalities, the Connection Lister, and the optional PHOTOPLOTIDRILL post
processors. A unique codeword is needed for each workstation using the IGES Translator. A 
codeword is also needed for every workstation that operates the IGES Translator off of an 
SRM. A codeword is not a password that you type in each time you enter HP EGS. 

In your HP EGS packaging you received a 7-by-9 inch envelope containing your IGES 
Translator codeword certificate. Do NOT open this envelope until you are certain you plan 
to keep your HP EGS IGES Translator software. Once the envelope has been opened, the 
system cannot be returned to HP. 
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rA~HEWLETT 
~~PACKARD 
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RIGHT-TO-USE CERTIFICATE FOR HP EGS (98305A) 

CERTIFICATE SERIAL NUMBER pexxxxxxxx : 

Please read this certificate. It tells YOll what you are entitled to with HP EGS 
and how to obtain your SP EGS codeword. 

1. This certificate provides the serial nwnber (printed above) and instructions 
you need to obtain your HP EGS codeword. You must have a codeword to save 
any HP EGS drawings. 'nle codeword links your copy of BP EGS to a particular 
device (such as a computer or HP-HIL 10 Module). As you follow the instruc
tions for obtaining the codeword, remember that your copy of HP EGS can be 
run only on the device you specifY. 

2. This certificate entitles you, the purchaser. to use the one (1) copy of SP 
EGS (9830SA) that is packaged with this certificate with one (1) computer or 
BP-HIL ID Module. You, the purchaser, specify the computer or HP-HIL 10 
Module when you obtain your HP EGS codeword. 
- This is a non-transferrable license to use 98305A according to Hewlett

Packard's rights and privileges statement. Under no circumstances is this 
Right-To-Use privilege transferrable. 

- 98305A is copyrighted and may not be copied (except 'for archive purposes. 
to replace a defective copy, or for program error verification). 

3. To obtain your HP EGS codeword: 
Select "System Utilities" from the HP EGS Manager menu. From the System 
Utilities menu select "Install Codeword". 

The program. finds the serial number and product number of each device 
that can be linked to your copy of HP EGS. For additional information 
on this step, see the section called "Installing Your HP EGS Codeword" 
in Installing BP EGS 2.1. 

b. Write down th. serial number and product number of the device that you 
plan to link to your copy of OP EGS. 

MODEL COMPUTER SERIAL NUMBER 

c. Obtain your codeword by: 
- Phoning (303) 226-3800 ext. 2222 if you live in the U.S. or Canada. 

Ask for the FEO Codeword Delivery Service. 
- Contacting your HP Systems Engineer or HP Application Support 

Representative if you live outside the U.S. or Canada. 
The person you contact will ask for the certificate serial number at the 
top of this sheet and the two numbers you wrote down in the previous 
step. 

d. Write down the 16-digit codeword issued by the person you contact at 

CODEWORD 

Hewlett-Packard. 
e. To install your codeword, follow the steps in the section called 

"Installing Your HP EGS Codeword" of Installing BP EGS 2.1. 

4. Retain this certificate for future reference. A Hewlett-Packard 
representative may need to see it at a later time. 

PART 110. 98305-85001 

The HP EGS Right-To-Use Certificate 
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Obtaining Your Codeword 
1. Look at your certificate and note the serial number at the top. 

2. If your computer displays the HP EGS Manager menu, 

==>SYstem Utilities 
Gene ral Dral~ing 

IGES T ranslato r 

skip to step 3. If not, continue. 

a. Turn off your computer (your computer only; do not turn off the disc). 

b. Turn your computer back on. Hold down the space bar. 

c. When you see IE SYSTEM_EGS at the top right corner of your screen, type in: 

IE 

The IE will appear in the bottom right corner of your computer screen. 

d. The computer displays a screenful of HP EGS copyright information. Press the 
space bar to continue. 

e. The computer prompts for the date. Enter the date and press (Return) or simply 
press (Return) to avoid the prompt. 

f. The computer prompts for the time. Enter the time and press (Return) or simply 
press ( Return) to avoid the prompt. 

3. Select SYstem Utilities from the HP EGS Manager Menu. To select a menu item, 
postion the arrow by the menu item with the arrow keys. Press ( Return ). 

4. Select Ins tall Cod e I~ 0 r d from the System Utilities Menu. Press ( Return ). 

This utility runs a program to determine the product and serial numbers of your 
computer and/or any HP-HIL ID Module(s). You will see a display similar to the one 
below. 

CPU ID Prom - Product number: 9836C Serial number: 2250A00749 

The CPU ID Prom is the identifier of your computer. In the example above, the 
product number is 9836C and the serial number is the IO-digit number 2250A00749. 
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If you have more than one module or both a computer and a module, you must decide 
which of these you want to link to your copy of IGES. After you obtain your codeword 
you can use your copy of IGES only with the computer or HP-HIL ID Module you 
have chosen. The advantage of linking your copy of IGES to a module is that you can 
take your copy of IGES and your module to other workstations. 

5. Write down the product and serial numbers of the computer or HP-HIL ID Module 
that you plan to link with your copy of IGES: 

Product Number: ______ Serial Number: _________ _ 

6. If you live in the U.S. or Canada, phone the number shown in step 3c of your 
codeword certificate. Ask for the HP EGS Codeword Delivery Service. 

If you live outside the U.S. or Canada, contact your HP Systems Engineer or HP 
Application Support Representative. 

7. The person you contact at Hewlett-Packard will ask for the: 

• Certificate serial number. This is listed at the top of your Codeword Certificate. 

• Product number of the device you are going to link to your copy of IGES. You wrote 
this down in step 5. 

• Serial number of the device you are going to link to your copy of IGES. You also 
wrote this down in step 5. 

8. The person will then give you your 16-digit codeword. Write it both below and on your 
certificate. 

oomwo~: _______________ _ 

Continue to the next section. 
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The Codeword Installation Program 
To install your HP EGS IGES Translator codeword, follow these steps. If you have any 
problems with the procedure, restart from step 1. To exit this utility, press ~. 

1. Continue from the Install Codeword utility explained in the previous section. Press the 
space bar until a prompt asks if you are ready to install the codeword. 

2. The computer prompts you to enter a number between 1 and 4. These numbers 
represent the function for which you are installing the codeword. Enter: 

4 

to install the codeword for the IGES Translator, and press (Return ). 

3. Type in your codeword as prompted. Then press (Return ). 

4. The computer displays name ofthe message files (toi !l'eS-(I)S .Ase and toegs_ms .ASe) in 
which this utility will place your codeword. Simply press ( Return ). Note: If you entered 
an SRM path name different than the one suggested in this manual, enter this path 
name in place of the one listed. 

The system returns you to the System Utilities menu. To return to the HP EGS 
Manager menu, select Return to Main Menu. 

The codeword should now be installed and you can use the IGES Translator. Note that you 
must install one codeword for each computer on an SRM system. 
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IGES File Format 
An IGES file is divided into five sections: Start, Global, Directory Entry, Parameter Data, and 
Terminate. The Start and Global sections are the only ones that contain user-modifiable 
information. 

The IGES file itself is an ASCII (American Standard Code for Information Interchange) file. 
Only the comments in the Start Section are intended to be human-readable. 

The five parts of the IGES file contain the following information: 

Start Section 
The start section contains messages and comments added by the operator at run time. 
These comments appear in human-readable form at the beginning of the IGES file and 
serve as a memorandum to anyone who examines the file. 

Global Section 
The global section contains file-handling information needed by the translator and some 
additional comments intended to help future users identify the contents of the IGES file. It 
also contains the input file name, system identification, product identification, scale factor, 
drafter's name, and organization name. 

Directory Entry Section 
The directory entry section contains information on each entity of the drawing. The informa
tion is entirely determined by the translator and should not be modified. You should, 
however, be aware of the functions of two of the directory entry parameters. Parameter #5, 
the level number of the IGES file, corresponds to the layer number of the HP EGS file. 
Parameter # 13, the pen number of a given level, is the same as the pen number assigned to 
the corresponding layer by the HP EGS process file. 

Parameter Data Section 
The parameter data section contains data specific to each component of the translated 
drawing. These data are determined by the translator and need not be viewed or modified 
by the operator. 
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Terminate Section 
The terminate section contains further file-handling information that is entirely determined 
by the translator. 

HP EGS - IGES Relationships 
The following table indicates the relationship between HP EGS components and IGES 1.0 
entities. For a thorough discussion of IGES entities, see Digital Representation for Com
munication of Product Definition Data, publication ANSI Y14.26M - 1981. 

HP EGS Component 
(before translation) ---i> 

Arc 
Circle 
Dimension :A 
Dimension :LA, :LH, :LV 
Dimension :0 
Dimension :R 
Hatch 
Instance 
Line 
Line :C 
Line :L 
Marker 
Oval 
Polygon 
Rectangle 
Text 
Note 

IGES Entity ---i> 

Circular arc 
Circular arc 
Angular dimension 
Linear dimension 
Diameter dimension 
Radius dimension 
NOT TRANSLATED 
Subfigure instance 
Copious data l 

Copious data 
Leader 
Point 
Conic arc 
Copious data 
Copious data 
General note 
General note 
Line 
Composite Curve 
General Label 
Section Entity 
Unsupported 

IGES Entity 

1 "Copious data" is an IGES entity that refers to a series of pOints. 

HP EGS Component 
(after translation) 

Arc 
Circle 
Dimension :A 
Dimension :LA, :LH, :LV 
Dimension :0 
Dimension :R 

Instance 
Line 
Line 
Line :L 
Marker 
Oval 
Polygon 
Rectangle 
Note 
Note 
Line 
Individual Components 
Leader lines & note 
Lines 

NOT TRANSLATED 
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The EGS-to-IGES Translator 
The EGS-to-IGES Translator converts HP EGS archive files into IGES 1.0 files. The IGES 
files may then be sent to any IGES-equipped CAD/CAM systems. After translation, you will 
have both an IGES file and the original HP EGS archive file. 

Keep in mind that an IGES file is not an actual drawing, but a file of data that will eventually 
be converted back into a drawing on some other system. The final appearance of a drawing 
is determined by the destination system and its own IGES translator. 

This section describes: 

• Archiving drawings for translation into IGES 

• The EGS-to-IGES Default File 

• Using the EGS-to-IGES Translator 

• EGS-to-IGES translator messages 

• Limitations of the EGS-to-IGES Translator 

• Estimating mass storage requirements and run time 

Archiving Drawings 
Only files archived in HP EGS 2.0 may be processed in the EGS-to-IGES Translator. Be 
sure the process file used to create the drawing is loaded into HP EGS 2.0 before archiving 
the drawing. If your drawings are stored as EGS/200 versions 1.0/1.05, just re-archive in 
2.0. For EGS/45 archive files, you must retrieve and re-archive these drawings in HP EGS 
2.0. 

When archiving an HP EGS file for translation (with the ARCHIVE command), use the :P 
option which archives the process file along with the drawing itself, and the :M option which 
converts macro instances into ordinary instances. If your drawings contain implicitly stepped 
components, you must also use the: I option to change them into explicitly stepped compo
nents. For further details on using the ARCHIVE command, please refer to the HP EGS 
Syntax Reference. 

If your drawing contains instances and the target system's translator cannot process subfi
gure definitions and instances, use the GENERATE command (rather than the ARCHIVE 
command) to produce a file that has all the library parts smashed. 



240 IGES Translator 

EGS-to-IGES Translator Default File 
Before using the EGS-to-IGES translator, you must understand the parameters the program 
will ask you to supply. These parameters have default values which you may change. The 
default file for the EGS-to-IGES Translator (EWOPT:toiges_df.ASC) contains the following 
information: 

scale "D"I,OOOOO 
drafter "D" 
orranization "D" 
start_section "D" 

note_st "D"note_st,TEXT 
text_st "D"text_st,TEXT 
note_forM "D"4 
text_forM "D"4 
l_arrow_forM "D"2 
d_arrow_forM "D"2 

line weirht "D"Y 
cOPious_forM_ll "D"Y 

tape_select_addr"D"1404 
bpi ···D"1600 
blocK_factor "D"10 

l_arrow_heirht "D"O,042 
l_arrow_width "D"O,125 
d_arrow_heirht "D"O,042 
d_arrow_width "D"O,125 

solid ,. D '·1 
dashed '·D·'2 
lonLdash ·'D···2 
doLcente r 'D·'4 
dash_cente r "D'· 4 
phantoM '·D"3 
lonLdotted '·D"2 
dotted 'D"2 

derree ···D·' 179 
plus_fllinus "'D"160 

The parameter names are in the left column and the defaults are in the right column. When 
you use the text editor to modify the defaults, work only on the items to the right of the 
delimiter .'. D ". Everything to the left of "D .'. is a message tag and should not be changed. 

Any new default values you type in this file will appear on the screen in place of the old 
defaults every time you run the translator. 
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Memo Parameters 
The first four items in the file are memo parameters. They have no effect on the drawing 
itself; they merely tell other users about the stored drawing. (IGES files are standardized and 
self-identifying so that they can stand alone without external documentation.) 

In the default file shipped with the translator software, all the memo parameters except the 
scale factor have blank defaults. To make your work easier, you may edit the default file and 
replace them with defaults tailored to your application. 

All but one of the memo parameters are limited to one line of text. The exception is start 
section comments, which may contain as many lines of text as desired. 

The memo parameters are: 

Scale factor The scale factor of the drawing. Note: the scale factor must be a positive, 
real number, such as 0.125. Ratios, such as 1:8; fractions, such as 118; and 
text are not allowed. The scale factor has a default of 1.00000, indicating 
an actual-size drawing. 

Drafter The author(s) of the drawing. 

Organization The name of your company, department, etc. 

Start section Other comments appear in the translated IGES file for the drawing. Com-
comments ments usually include information about the drawing that another user may 

need for future reference. This section appears blank until you enter your 
desired information. This section may be as long as you wish. This section 
will be put into the start section of the IGES file unless it is changed at run 
time. 

Form parameters 
The next six user-modifiable parameters in the default file govern the appearance of the 
lettering and arrowheads in the IGES file. Appropriate defaults are provided in the default 
file shipped with the translator, but you may want to change them to meet some special 
need. 

Note and text 
stroke files 

The note and text stroke files contain the information the translator needs 
to draw characters. Default stroke tables are provided with HP EGS, but 
you may substitute your own if you wish. For further information, see 
Chapter 4: Customizing your System. 
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Note and text HP EGS notes and text are both translated into IGES "general notes," as 
form numbers IGES has no text entity. However, HP EGS text is given a line weight of 3 

when translated, and HP EGS notes are given a line weight of O. Because 
lines with weight in IGES are always solid lines, HP EGS text is translated 
into something resembling filled text. 

FONT CODE 
( FCI 

There are six available IGES fonts. The fonts have different character sets 
as well as different appearances. Number 4, which best matches the stan
dard HP EGS note and text, is the default font. If you wish, you can use 
one IGES font to represent text and another to represent notes. 

IGES Note Fonts! 

FONT APPEARANCE 

ABCDEF(,HIJKLMNOPQRSTUVWXYZ 12,4'5678901 "#%& I () X+, -. /: ; i' 

2 ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890% [)*+.-./:: 

3 ABCDEFGH IJKLMNOPQRSTUVWXYZ1234567890()+. -. /: : 

4 ABCDEFGHIJKLMNOPQRSTUVWXYZ12345678901 n#$%&' ( )H ,-./:;1 

5 ABCDEFGHIJKLM NOPQRSTUVWXYZI234567890 '''#$ %&'( I- +. -./::7 

6 ABCDEFGHIJKLMNOPQRSTUVWXYZI2345678901·'#$%B'()*+.-./:; i' 

Leader arrow/ The 10 different arrowheads shown below are available in IGES for use 
dimension with leader and dimension lines. Choose the ones that best suit your 
arrow forms needs. The default value is 2. 

IGES Arrowheads! 

< 
FORM= 1 

0--
FORM=5 

<J 
FORM=2 

• 
FORM=6 

/ 
/ 

FORM=9 

~ 

FORM=3 

0--
FORM=7 

, 
I 

FORM= 10 

FORM=4 

• 
FORM=8 

1 Font and arrowhead illustrations are from ANSI Y14.26M - 1981 courtesy of American Society of Mechanical Engineers. Used by permission. 
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Other Default Options 
Other options available from the default menu are: 

Translate width 
into line weight: 

Output copious 
data form 11: 

You may translate component widths into IGES in two ways. If you 
choose Y for Yes, width becomes line weight in the directory entry for 
that entity. If you choose N for No, the component with width will be 
converted to a series of entities which represent its pictorial eqUivalent 
(Le., lines will be converted to polygons; circles, rectangles, and poly
gons will be converted to two concentric circles, rectangles, or poly
gons; arcs and ovals will be converted to two arcs or ovals and two 
lines). The default value is Y. 

You may translate an HP EGS line, polygon, or rectangle into copious 
data form 11 or 12. Form 11 is a two-dimensional linear string (or 
multi-vertex line), while form 12 is a three-dimensional linear string. If 
you select Y for Yes, the translator will output copious data form 11. If 
you select N for No, the system will output form 12. Choose the one 
that can be processed by your target system's translator. 

Tape Driver Parameters 
The next three items are tape driver parameters: 

tape-selecLaddr The logical address of your tape drive (1404 in the case of the HP 
Model 7974 tape drive recommended for use with HP EGS). 

bpi Bits per inch. We recommend 1600 bpi if that is compatible with the 
destination system's tape drive. 

bloclLfactor We recommend a blocking factor of 10 if that is compatible with the 
destination system's tape drive. 

Default Dimension Arrowheads 
These values are only used when a generate file is supplied as input to the EGS-to-IGES 
translator. 

Larrow_height 

Larrow_width 

cLarrow_height 

cLarrow_width 

Default height for leader line arrowheads. 

Default width for leader line arrowheads. 

Default height for dimension arrowheads. 

Default width for dimension arrowheads. 
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Line Type Relationships 
The next eight items in the default file determine how to translate HP EGS line types into 
IGES line types. The HP EGS line styles are in the left column and the IGES line form 
numbers are in the right column. 

solid 

dashed 

lon~dash 

doLcenter 

dash_center 

phantom 

long_dotted 

dotted 

Symbols 

Solid lines are translated into solid lines (IGES Type 1). 

Dashed lines are translated into dashed lines (IGES Type 2). 

Long-dash lines are translated into dashed lines (IGES Type 2). 

Dot-center lines are translated into centerlines (IGES Type 4). 

Dash-center lines are translated into centerlines (IGES Type 4). 

Phantom lines are converted into phantom lines (IGES Type 3). 

Long-dotted lines are converted into dashed lines (IGES Type 2). 

Dotted lines are translated into dashed lines (IGES Type 2). 

The next two items specify how to translate symbols: 

degree ASCII character 179 (the degree symbol) is converted to $ (IGES Form# 
1002). 

ASCII character 160 (the plus_minus sign) is converted to # (IGES 
Form# 1002). 

Using the EGS-to-IGES Translator 
The following section describes a procedure for using the EGS-to-IGES Translator. Please 
note that all file names you type in will be converted to lowercase except for the suffixes 
. TEXT or .ASC. Volume names and SRM path names remain uppercase. 

1. Use the arrow keys and ( Return) to select the I G EST ran 5 1 a tor from the HP EGS main 
Manager menu. 

2. Use the arrow keys to select EGS to IGES from the IGES Translator menu. A series of 
prompts will now appear on your CRT. 

3. The first prompt asks you to enter the name of the HP EGS archive/generate file to be 
translated. Type in the complete file specification for your system, including the suffix 
_a or _9. No default suffix is assumed. 

4. The second prompt asks you to enter the output destination. You have two options: 
writing to a file and writing to a magnetic tape. 
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Note 
To run both a local disc and a magnetic tape drive with your unit, use a separate 
disc interface card (HP 98625A) for the magnetic tape drive. 

a. Writing to a File: 

Enter a complete file specification, or simply press (Return) to select the default 
output file name. The default is the input file name, with the last two characters 
removed to give the file a unique name. 

b. Writing to a Magnetic Tape: 

Enter the keyword ITI a g tap e. The program then gives you four magnetic tape 
prompts. 

The four magnetic tape prompts are: 

Enter the magtape select code and address (default = 1404): 

Enter the proper select code and address for your system. Or simply press (Return) 
without typing in anything to keep the default. 

Tape density (default = lGOO): 

1600 bits per inch is recommended for IGES tapes. Enter a dersity (lOO or 1600 
bpi) appropriate for the destination system's tape drive, or press Return to keep the 
default. 

Blocking factor (default = 10): 

A blocking factor of 10 is recommended for IGES tapes. Enter a blocking factor 
appropriate for the destination system's tape drive, or press (Return) to keep the 
default. The maximum block size allowed is 204. 

File number to write to (0 to append): 

Enter the file number for your IGES output file. Enter 0 to begin writing at the end 
of the last file now on the tape. 

5. The next prompt asks you to enter the log file destination (either your CRT, a file path, 
or the keyword PR INTER:). Pressing (Return) defaults to your CRT. Because the log file 
contains error and comment messages from the computer, you may wish to choose 
the printer or a file specification so you will have a permanent copy. 

Note 
Be sure to use different file specifications, including a different volume name, for 
the log file and the output file. 
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6. You will be asked whether you want to change the default parameters. If you 
answered Y to change the remaining defaults, the IGES-to-EGS Default Menu shown 
below will appear on the screen. Use the arrow keys to select the item you want to 
change, press (Return ), type in the replacement for the default, and press (Return) again. 

--> Scale factor: 1,00000 
Product nalne: 
Organization: 
Drafte r: 
Start section comments: 
Note stroke file name: note_st,TEXT 
Note form number: a 
Text stroke file name: text_st,TEXT 
Text form number: a 
Leader arrow form: 2 
Dimension arrow form: 2 
Translate width into line weight: Y 
Output copious data form 11: Y 
RUN 

Your replacement answers are limited in length to the width of the screen except for 
start section comments. Refer to the EGS-to-JGES Translator Default File section for 
the allowable values. 

All the lines on the menu except product name have a corresponding value in the 
default file. Type in the name of the product depicted in the drawing for product name. 

Selecting start section comments erases what was last entered in this section, but it 
does not delete the comments permanently stored in the default file. When you select 
this item, the screen is cleared except for the following reminder at the top: 

Start section comments (RETURN) (RETURN> to return to menu): 

You may type in as much alphanumeric text as you wish. At the end of each line, press 
( Return) once. When you are done, press (Return) twice to return to the default menu. 

Togo back to the original default for any given item, use the arrow keys to select that 
item over again, and then press CJ[J (the RECALL softkey) to the desired answer and 
then press ( Return ). 

When you are satisfied with the answers to all the items in the menu and are ready to 
run the translator, select RUN and press (Return ). 
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7. During the translation, you can press ~ to abort the process. If the translation is 
completed without any errors, you will see the following messages: 

Translation was successful. NUMber of warnin~s: 

Translation finished at (date) (tiMe) 
Do YOU have another file to translate? (YIN) 

Typing Y for Yes restarts the EGS-to-1GES Translator. Typing N for No returns you to 
the 1GES Translator menu. 

After a successful translation, you will have both an 1GES file and the HP EGS archive 
file it was made from. If the translation is unsuccessful, you will see: 

Translation aborted 

along with the appropriate error messages. The system will then return you to the 
1GES Translator menu. 

EGS-to-IGES Translator Messages 
The translator outputs warning messages for components not translated into 1GES. Exam
ples of some messages are: 

• HP EGS hatch not translatable; hatch COMPonent deleted 

HP EGS hatch components cannot be conveniently represented in 1GES 1.0. Thus, the 
hatch component is not translated. 

• Area fill nat allowed in IGES; filled areas eMPtied 

1GES 1.0 does not have any representation of area fill. Thus, area fill of closed areas is 
not translated. 

• IMPlicitly stepped COMPonent not translated; re-archive with :1 option 

The 1GES translator translates only the original component; the other components in 
the array are not translated into 1GES. You must re-archive the drawing with the :1 
option to step the instances explicitly. 

• Construction line does not intersect with window. 

A construction line may lie outside the Window, and thus will not be translated into the 
1GES file. 

• IGES has no construction lines; line clipped to ed~e of window. 

1GES does not have construction lines. The translator translates a construction line into 
a line segment if it lies within the boundary of the drawing. 

• routine naMe:xxxx , error nUMber:3 

There is not enough current memory to translate the drawing. 
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Limitations of the EGS-to-IGES Translator 
The HP EGS components described below either cannot be translated into IGES or change 
in appearance when translated. 

:AC and :AD 
text 

Area fill 

Line type 

Construction 
lines 

Hatching 

Text associated with a component (added with the :AC option) is trans
lated into IGES, but the logical location, and logical location layer are 
lost in translation. The tag value is translated into an entity label sub
script in the directory entry for the entity. Associated text is tied to its 
component via the pointers to general note at the end of the parameter 
record. Text associated with a drawing (added with the :AD option) for 
subfigure definition is lost in translation. 

IGES 1.0 has no area fill feature for closed shapes. Filled HP EGS 
components are left unfilled. 

IGES provides four line types: solid (1), dashed (2), phantom (3), and 
centerline (4). HP EGS provides eight line types: solid, dashed, long 
dash, dot center, dash center, phantom, long dotted, and dotted. The 
translator maps line types not supported by IGES (long dash, dotted, 
long dotted, and dot center) to their closest representation. 

Dotted and long dotted lines in an HP EGS file are translated into 
dashed lines in IGES. Dot-center lines are translated into centerlines. 
Long-dash lines are translated into dashed lines. You can change those 
relationships if you wish by making the appropriate changes to the 
default file. 

Construction lines, which are infinitely long in HP EGS, cannot be 
represented as infinitely long in IGES. The EGS-to-JGES Translator 
clips them at the edges of the HP EGS drawing window. Any construc
tion lines inside an instance or library part are clipped at the edges of the 
part. 

Hatching cannot be represented in IGES 1.0. All hatching in the HP 
EGS archive file is lost in translation, leaving blank areas where the 
hatching pattern had been. 
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Implicit stepping Components that are implicitly stepped in the HP EGS drawing file 
must be explicitly stepped using the :1 option when the file is archived. 
Otherwise only the original component will be retained; its duplicates 
will be lost in translation. 

Text Since IGES has no text entity, HP EGS text is translated into IGES 
"general notes" with a line weight of 3, giving the effect of filled text. 

Macro instances Macro instances are translated into ordinary instances if you used the :M 
option when archiving the HP EGS file. If you do not use the :M option, 
the translation will be aborted. 

Line width HP EGS line width is by default translated into IGES line weight. Lines 
with width in HP EGS will always appear to be filled in IGES, because 
IGES defines a line with weight as a solid line. If you choose to translate 
width into a series of components, the width property will be lost. 

Estimating Mass Storage Requirements and Run Time 
The size of the IGES file produced by the translator and the time required for translation are 
directly related to the size of the HP EGS archive file. The IGES file is about five times the 
size of the HP EGS archive file, and translation takes about three seconds per kilobyte of 
memory occupied by the archive file. 

If the size of the IGES file exceeds the available space on your mass storage medium, the 
translator responds with the prompt: 

Current output file full. DO YOU want to write the rest of 
the output to another file? (YIN) 

If you type in Y, you will see: 

Output destination: 

Enter a new file specification or mount a new tape and repeat the magnetic tape procedure. 

If you type in N, the translation is aborted. 
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The IGES-to-EGS Translator 
The JGES-to-EGS Translator converts JGES 1.0 files into HP EGS archive files. After being 
retrieved from an archive file, the translated files may be treated like any other HP EGS 
drawing files. After translation, you will have both an HP EGS archive file and the JGES file 
from which it came. 

Three-dimensional data that is given a proper transformation in IGES into two-dimensional 
views can be extracted by the JGES-to-EGS Translator. Each two-dimensional view will be 
extracted only when it has a corresponding "drawing entity" in the JGES file. If there are 
two or more drawing entities in the IGES file, the drawing names will be enumerated. 

This section describes: 

• Retrieving drawings into HP EGS 

• The JGES-to-EGS Default File 

• Using the JGES-to-EGS Translator 

• JGES-to-EGS Translator messages 

• Limitations of the JGES-to-EGS Translator 

• Estimating mass storage requirements and run time 

Retrieving Drawings 
The output file from the JGES-to-EGS Translator must be retrieved in the HP EGS Graphics 
Editor (using the RETRIEVE command) to create an HP EGS drawing. The procedure for 
retrieving the file is as follows: 

1. Select an appropriate personality for your drawing from the HP EGS main Manager 
menu. Make sure to load the proper process file, note and text stroke files, and 
arrowhead drawings. These are normally loaded for you when you select a perso
nality. 

2. Make sure that there are no duplicate file names in the volume where you plan to store 
the new drawing. The RETRIEVE command will overwrite any files with the same 
name, and you could unintentionally lose some previously stored drawing information. 

3. Type in: 

RETRIEVE input file specification output voluMe specification; 

4. When the retrieve is done, you may view your entire drawing by typing in: 

WIN : F ; 

You may then manipulate the drawing like any other HP EGS drawing. 
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IGES-to-EGS Translator Default File 
Before using the IGES-to-EGS translator, you must understand the parameters the program 
will ask you to supply. These parameters have default values which you may change. The 
default file for the IGES-to-EGS Translator (EWOPT:toegs-df.ASC) contains the following 
information: 

tape_select_addr ··"D"""111011 
defalll Llal'e r "'D"'255 
close_pol }' "D"' Y 
prese rl.le_lal'e r ""D"" Y 
ext racLtag "'0" N 
'~indo,,' '"D'"y 
no_clipping_plane "T·N 
defalll LSl.lbfi 9 ., D'" }{YZZY 

degree ""D"""179 
pll.ls-frtinl.ls "D """160 

The parameter names are in the left column and the defaults are in the right column. When 
you use the text editor to modify the defaults, work only on the items to the right of the 
delimiter "'D'". Everything to the left of '"D"' is a message tag and should not be changed. 

The new defaults you type in will appear on the screen in place of the old defaults every time 
you run the translator. 

Default Values 
The items in the IGES-to-EGS default file describe the following: 

tape_selecLaddr The logical address of your tape drive (1404 in the case of the HP 
Model 7974 tape drive recommended for use with HP EGS). 

defaulUayer The default layer is the one that receives all IGES entities that are on 
levels not defined in HP EGS. Choose the layer (1 through 255) that 
best suits your needs. 

close_poly If the answer is Y for Yes, all closed lines in the IGES file will be 
converted into rectangles or polygons in HP EGS. If the answer is N for 
No, they will be left as closed lines. 

preserve.J.ayer If you choose No for the prompt about preserving layers, the translator 
will assign a layer number to entities which have the same original layer, 
line font number, and pen number. If the translator runs out of layers, 
the default layer will be used for all remaining layerlfont/pen number 
combinations. 
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extracLtag 

window 

If you choose Yes, and if there is more than one line type or pen 
number assigned to the layer, the most frequently used combination of 
line type and pen number will be chosen for the layer. 

If the pen number 8 in HP EGS (black on the CRT) is used, it will be 
converted to pen number 1 so that the image will be visible on the CRT. 

If you choose Yes for the prompt about translating the entity label 
subscript, the number in the field will become the tag value for associ
ated text. If you choose No, the number in the entity label subscript field 
will be ignored. 

If you choose Yes, the translator will output the WINDOW command in 
the archive file. This means the system will fit the drawing within this 
window before you retrieve it. This also means the translation will take 
longer. 

If the window of the drawing is not important, you are advised to set this 
option to n for No. 

no_clipping_plane If you choose Yes, clipping planes in the view entity will be ignored. This 
option must be set to Yes for ComputerVision IGES files. 

defaulLsubfig 

degree 

The name is used as a prefix to form a new name for the library part 
when an invalid name is found in subfigure definitions. The first such 
part will be named XI'ZZ}'OO, the next XI'zzyOl, and so on. 

$ (lGES Form# 1002) is converted to ASCII character 179 (the degree 
symbol). 

# (lGES Form# 1002) is converted to ASCII character 160 (the plus
minus sign). 
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Using the IGES-to-EGS Translator 
The following procedure describes how to use the IGES-to-EGS Translator. Please note that 
all file names you type in will be converted to lowercase except for the suffixes . TEXT or 
.ASC. 

1. Select the IGES Trans I ato r from the HP EGS main Manager menu. 

2. Select the item named IGES to EGS from the IGES Translator menu. A series of 
prompts will now appear on your screen. 

3. The first prompt asks you to enter the name of the IGES file to be translated. Use either 
a complete file specification for your system or the keyword Itla!Hape. 

Note 
To run both a local disc and a magnetic tape with your computer, use a separate 
disc interface card (HP 98625A) for the magnetic tape unit. 

The IGES-to-EGS translator expects the magnetic tape to be unformatted. 

The IGES file must be ASCII format without any extraneous characters. 

a. If you enter a file specification, go to step 4. 

b. If you enter the keyword ma!Hape, the program gives you two magnetic tape 
prompts. 

Enter the ma~tape select code and address (default· laOa): 

Type in the proper select code and address for your system, and press (Return). 
Simply press ( Return) without typing in anything to keep the default. 

File number to translate: 

Enter the number of the IGES file you want to translate, and press (Return). There is 
no default for this prompt. 

4. The next prompt asks you for the output file destination. Enter a complete file speci
fication. 

Be sure to avoid file name conflicts. If there is a file name conflict, you will see the 
message: 

File already exists. Do you want to overwrite it? (YIN): 

If you type in Y, the program overwrites the existing file. You can then go on to Step 5. 
If you type in N, you will return to Step 4. 
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5. The next prompt asks you to enter the log file destination (either a file specification or 
the keyword p r i n t e r:). Pressing (Return) defaults to your computer's CRT. Because 
the log file contains error and comment messages from the computer, you may wish to 
choose the printer or a file specification so you will have a permanent copy. 

6. You will be asked whether you want to change the default parameters. If you 
answered Y to change the remaining defaults, the IGES-to-EGS Default Menu shown 
below will appear on the screen. Use the arrow keys to select the ite'( you rant to 
change, press ( Return), type in the replacement for the default, and press Return again. 

--) Translate closed lines into polygons? (YIN): Y 
Default layer: 255 
Preserve layers (YIN): Y 
Translate entity label subscript into tag value (YIN): N 
Output window command: Y 
Ignore clipping planes in view entity: N 
RUN 

When you are satisfied with the answers to all the items in the menu and are ready to 
run the translator, select RUN and press (Return). 

7. DUring the translation, pressing ~ aborts the process. If the translation is com
pleted without any fatal errors, the following message will appear on your computer's 
CRT: 

Translation finished at (date) (time) 
Do you have another file to translate? (YIN) 

Typing Y for Yes restarts the EGS-to-IGES Translator. Typing N for No returns you to 
the IGES Translator menu. 

If the translation is successful, you will have both an HP EGS archive file and the IGES 
file it was translated from. You may tum the archive file into an HP EGS drawing file 
using the RETRIEVE command. 

If for any reason the translation is unsuccessful, you will see the message: 

Translation aborted 

along with the appropriate error messages. You will then return to the IGES Translator 
menu. 

IGES-to-EGS Translator Messages 
Two kinds of messages are sent out by the IGES-to-EGS Translator. Error messages indi
cate problems with the input file, the hardware, or the translation process. Comment 
messages indicate major steps in normal operation. 
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These messages indicate problems inside the IGES file. If such a message appears, try 
obtaining another copy of the IGES file and checking the storage and transfer media used in 
the translation. Most of the errors described below simply cause the entity to be ignored; 
there are two fatal errors listed. 

Global Section Errors 
• Invalid file naMe in Global Section. 

The parameter in field #4 is not a valid HP EGS file name. You will be asked to enter a 
file name for the drawing. 

Directory Entry and Parameter Data Sections Errors 
• Record nUMbers are out of se~uence. 

The number at the end of each record is not in the proper sequence (ascending order 
and increment of 1). This is a fatal error. The translation will be terminated. 

• Unexpected end-of-file. 

The IGES file is terminated abnormally (Le., not by the terminate section). This is a fatal 
error. The translation will be aborted. 

• There is no entity nUMber. 

The entity number is missing in either the directory entry record or the parameter data 
record. 

• The entity nUMbers do not Match. 

The entity number in the parameter data record does not match that in the correspond
ing directory entry record, or the pair of entity numbers for a particular entity in its 
directory records do not match. 

• Directory entrY pointer is Missing. 

The parameter data record does not have a valid directory entry number in colum 
65-72. 

• Unsupported entity. 

The entity is not supported by the IGES-to-EGS translator. 

• Unexpected end-of-record. 

The translator encounters end of record delimiter before all parameters for the entity 
are extracted from the parameter record. 

• String lengths do not Match. 

The number of characters in a string does not match the number preceding the delimi
ter letter H at the beginning of the string. 
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• Bad data fo rlrlat. 

The value found for the parameter does not conform with the expected data type (Le. 
numeric value for string and vice versa). 

• Missing paraMeter data value. 

No default is allowed for the specific parameter for a specific entity. 

• routine naMe:xxxx , error nUMber:3 

There is not enough current memory to translate the drawing. 

Limitations of the IGES-to-EGS Translator 
IGES 1.0 is a broad-based standard that includes some engineering graphics entities not 
found in HP EGS. All IGES entities that have no HP EGS equivalents will be eliminated by 
the translator. 

The IGES entities discussed in this section are not translated into HP EGS in exactly their 
original form. 

Dimensions 

Vertical text 

Note fonts 

Arrowheads 

In IGES, each dimension includes leader lines, witness lines, and a dimen
sion note. The IGES-to-EGS Translator converts each dimension in the 
IGES file into the nearest HP EGS equivalent. The appearance may 
change slightly in the process, but the essential information is retained. 

IGES vertical text (stacked individual letters) is translated into horizontal 
notes. 

IGES general notes are translated into HP EGS notes. The appearance of 
the translated notes is determined by the note stroke file. 

The IGES-to-EGS Translator uses the library parts La r row and La r rOI,1 to 
draw independent leader lines and leader lines associated with dimen
sions, respectively. These library parts are supplied with HP EGS and are 
automatically found by the translator. If the arrowheads used in the IGES 
file differ from the default arrowheads, create drawings of the appropriate 
arrowheads such that your pictures are drawn correctly. Be careful as these 
drawings will replace the HP EGS default arrowheads if they are stored 
back in their original volume or directory. If you want to save both your 
own and the default arrowheads, you can store the new arrowhead draw
ings in a separate volume or directory. Load the special arrowheads (using 
the LOAD <drawing> command of the Graphics Editor) before you edit 
the drawing. 
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Layers and 
levels 

The levels in IGES correspond to the layers in HP EGS. If you choose to 
preserve layers, and if the level of a component in an IGES file is zero, 
unspecified, or greater than 255, the component is added to the default 
layer specified in the IGES-to-EGS default file. 

IGES-to-EGS Translator Process File 
The IGES-to-EGS Translator extracts process file information such as units and layer defini
tions. If desired, this process file information can be extracted from the archive file, saved as 
an HP EGS process file (with the _p r, TE)(T suffix), and loaded for subsequent editing of the 
drawing. 

Estimating Mass Storage Requirements and Run Time 
The time needed to translate an IGES file is approximately 2 seconds per kilobyte of 
memory occupied by the IGES file and is directly related to the size of the file. 

The HP EGS archive file produced by the translator is approximately one-fifth the size of the 
IGES file. If the size of the archive file exceeds the available space on your mass storage 
medium, the translator responds with the prompt: 

Current output file full, Do YOU want to write the rest of 
the output to another file? (YIN) 

If you type in Y, you will see: 

Output destination: 

Enter a new file specification. If you type in N, the translation is aborted. 
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HP EGS Application Note 

Using Archive Files to Transport Data 
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HP EGS: The Open System 

HP EGS is a computer-aided artwork tool that can 
help you prepare and use engineering drawings. But as 
you know, engineering drawings contain much more than 
geometrical design information; they also include 
identifying text, connectivity information, parts quantities, 
and manufacturing specifications. HP EGS provides 
several ways by which you can transfer this drawing 
information from the system to your particular design and 
manufacturing applications. In addition, HP EGS accepts 
information through several input formats. 

This note has two purposes: 
• To briefly explain the formats by which you can 

transfer information to and from HP EGS. 
• To show you an example that uses a post-processing 

program to extract information from an HP EGS 
Archive file. As you follow the example, you'll see 
what an HP EGS Archive file looks like and how you 
can use it. Because this information focuses ona 
specific example, you will find that it contains some 
technical terms that are related to HP EGS and 
programming. 

Here are some of the ways you can transfer data to 
and from HP EGS. The arrowheads indicate the possible 
directions of data flow. 

'OOC too/,";;;:" 
Material ______ ~ Archive 

List ~ File 

J ~ots 
Connection 

Li st 

HP EGS: The Open System 

Transferring Data to HP EGS 
HP EGS accepts three types of data input. One type is 

your own input via the HP EGS command set. The other 
two types are Archive and Generate files. 
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User Input 
In addition to inputting information to HP EGS via its 

command set, you can use the INPUT command to 
stream files that contain HP EGS commands. 

Archive Files 
HP EGS Archive files contain the commands 

necessary to reconstruct your drawing. Additionally, 
Archive files preserve the identity of drawings that are 
added to the main drawing. To illustrate this concept, 
consider a printed circuit (PC) board containing many 
16-pin dual-inline packages (DIPs). You could add these 
DIPs to the drawing by constructing each one separately 
from basic components (such as rectangles, circles, and 
text). You would be more efficient, however, if you 
constructed one drawing of the DIP, saved it as a separate 
file, and then added the DIP drawing (with one command 
instead of many) to each location on the PC board. 

You can create an HP EGS Archive file with the 
ARCHIVE command and bring it back into the system 
with the RETRIEVE command. RETRIEVE essentially uses 
the commands listed in the Archive file to reconstruct the 
drawing. Because the file is a list of commands, you can 
use the text editor of the system to modify the file and 
thus change the appearance of the drawing when it is 
retrieved. 

Generate Files 
Uke Archive files, Generate files contain the 

commands necessary to reconstruct your drawing. 
Generate files, however, do not preserve the identity of 
drawings added to the main drawing. Instead, the 
GENERATE command breaks all of the added drawings 
down to their basic components. Recall the previous 
16-pin DIP example. For each DIP, the Archive file 
contains a reference to the drawing of the DIP. The 
Generate file, in contrast, builds the DIPs from basic 
components (such as circles, lines, and rectangles) by 
using HP EGS ADD commands. 

You can modify or reformat Generate files in the same 
ways as Archive files. 

Transferring Data from HP EGS 
HP EGS provides five types of data output. They are 

plot files, connection lists, material lists, Generate files, 
and Archive files. 

Plot Files 
The plotter is a relatively simple way to transfer 

information from HP EGS. With it you can obtain paper, 
mylar, or acetate copies of complete drawings or specify 
certain sections of a drawing for applications such as 
printed circuit (PC) board trace masking. In addition, 
HP TechWriter allows you to merge HP EGS drawings 
with text for office documentation. You can use 
dot-matrix printers for screen dumps of HP EGS drawings 
and both dot-matrix printers and the HP LaserJet for 
HP Tech Writer text. 



Connection Lists 
An HP EGS Connection List details logical or physical 

connectivity information. HP EGS offers three 
post-processors that take the information contained in a 
connection list and manipulate it for a particular 
application. One of these post-processors is the Rat's Nest 
Generator. Using connectivity information from a 
schematic drawing and the Archive file of a placed PC 
board, the generator draws airline (straight line as 
opposed to routed) traces between nets on a PC board. 
You can then stretch the traces or move them to other 
layers so they do not overlap. 

Connect i en L j st 
of the 

Schematic 

of the 

PC Board 

(components aroe placed 
but not routed) 

Rat's Nest File 
(proYides the data 
to connect the 
co~onents wi th 
airline traces) 

HP EGS Rat's Nest Generator 

Another HP EGS post-processor that uses the 
connection list is the Merge Connection List utility. It 
merges several connection lists into one list. 

One Connection List File 

Merging Connection Lists 
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The third HP EGS post-processor that uses connection 
lists is the Compare Connection List utility. It compares 
the connection lists from PC boards and schematics to 
ensure complete routing. 

Connect j on L i 8t 

from a 
PC Board 

Connection List 
from a 

Schemat Ie 

Printed report 

Comparing Connection Lists 

Through programs you write, you can also reformat 
the information contained in the list to create net list 
outputs for logic simulation. 

Material Lists 
HP EGS offers a material listing program that can be 

used to detail the number and type of parts on either 
mechanical or electrical drawings. Drawing upon a data 
base specific to the application, the program produces 
both bill of material printouts and input files. You can use 
the input files to annotate your drawing with a bill of 
materials. 

Parts Data Base 

Printouts 

Input Fi Ie 
fo, 

Material list Annotating Drawings 

The Material Lister 



Generate Files 
The HP EGS GENERATE cOl)l1lllllld creates a 

Generate file. You can use a program to either extract 
information from the file or reformat it for a specific 
application. Two post-processors that reformat Generate 
file information are the HP 98310 HP EGS Photoplotter 
and N IC Drill Tape utilities. Although not illustrated, the 
N/C Drill Tape utility operates similarly to the 
Photoplotter shown below. 

Default 

Control File 

ee .. b.,. Photoplat It 10 

The HP EGS Photoplot Utility 

The edge router is another computer-aided 
manufacturing application that combines Generate file 
information with command and control files to produce a 
drive output. 

Archive Files 
To create an HP EGS Archive file, you use the 

ARCHIVE command. Like a Generate file, the 
information in the Archive file can be reformatted for use 
with a particular application. The HP 98311 HP EGS 
IGES Translator, for example, reads the information 
contained in the Archive file and reformats it to the Initial 
Graphics Exchange Specification (IGES) 1.0 standard. 

4 

Default. 

Control F't Ie 

T1) Dr from lGES 

(By tapes or files) 

The IGES Translator 

You can also create and run your own application 
program to extract certain information from the Archive file. 

Archive Fi 1e 

Extracting Information With a Program 

The following sections explain this concept through an 
example. The example not only shows that a program can 
be run on an Archive file, but also that the Archive file 
can be used in different operating systems. 



Understanding the Archive File 

We have seen that the HP EGS Archive file is both a 
file containing the commands necessary to reconstruct a 
drawing and a medium by which you can transfer data to 
and from HP EGS. Building from these ideas, the 
following sections develop an example that uses a 
post-processing program to find the total length of traces 
on the PC board shown below. 
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-=-2.2K 

10K 

Example PC Board Drawing 

Shorter traces would allow more traces per board side. 
The following sections develop the example and show 

you how to fully use the file by: 

• You can find complete information about the ARCHIVE command in the 
HP EGS Syntax Reference (HP PIN 98305-90005). 
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• Creating an Archive file. 
• Looking at the file format. 
• Archiving specific drawing information. 
• Extracting file data with two programs - one written in 

Pascal and one in BASIC. 

Creating an Archive File 
The HP EGS ARCHIVE command produces an 

Archive file'. To Archive the example drawing which we 
will call board, you would enter: 

ARC :P #3:board #4:; 

(ARC is an abbreviation for ARCHIVE.) The file of the 
drawing named board is located in volume #3. The 
command specifies that HP EGS place the Archive file in 
volume #4. The system distinguishes the Archive file by 
calling it boat· d_.3. The ARCHIVE command has several 
options that allow you to specify or limit the drawing 
information that is placed in the Archive file. For 
example, notice the : P option included in the above 
command line. It specifies to begin the Archive file with 
the drawing process file. This file contains the drawing 
defaults such as units, the grid setting, and color and line 
type assignments. 

Looking at the File Format 
The Archive file boa t· d _ a appears on page 6. 

Remember that this is the file HP EGS reads when you 
invoke the RETRIEVE command. Because of the length of 
this example file, sections have been deleted where they 
do not illustrate any additional information. The deleted 
sections are indicated by a series of three dots. 



ii HP EGS Graphics Editor 
ii Revision 2.0 
S$ Archival Date 2/20/85 
$$ Archival Time 5:30 PM 

UfilT'3 I'1lL,,2,: 

LOCt:: ~HJ, (I~JEIO.: 

GRID 25,O,4 (1,(1,(1,0; 

Tt'iftl"IE :L1 :F5, 
:;.$ 

~:$ L"bel 
EG!U I H::;;TBOUt··1 

EOU F'[lRILL 

EGiU DF:ILL HtG 
EOU ERROF.:S 
E:'dT,: 

~~1 : TI004,: 
La*::Iet" 
T~pe 

:D 
:[1 

:0 
:[1 

Line 

T*Jpe 
: L:e: 
: LI 

: LI 
: L1 

Co 101'

:el 
:(:6 

:[:4 

: C I. 

P,"?n L. 3'::Ier 
: PI 0,: 
: PI I,: 

:P0 
:PI 

56.: 
;,:55,: 

lFIL..E~; bc.l.::trc~., tr.3nspad .. c30~:3 .. dip14 .. lp4f1o .. lp4~~1r 

r·450, pad46c, lp46c .. edge156 .. ecl~i6bb .. E'c:t56f" $.: 

ED IT: 
ED! T.: 
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These lines identify the file as an 
HP EGS file and list the archival 
date and time. Note: lines 
beginning with $ $ indicate 
comment lines and the system 
ignores them during retrieval. 

Because : P was specified with 
the ARCH I ',.IE command, the 
Process file is next. This file lists 
the drawing defaults at the time 
of archiving. You can modify 
these defaults or change layer 
designations with the Editor. 

When HP EGS is retreiving a 
drawing, it uses the $F I LES 
command to remove any 
drawing files with the same 
name in the destination volume 
(the volume in which the 
Archive file is being placed). This 
prevents placement of two 
drawings with the same name in 
the same volume. listed after 
$ F I L E'3 is the main drawing 
name and the name of any 
drawings contained in the main 
drawing. In this example b 0< " '" oj 

is the main drawing. The list 
then continues with the 11 
drawings contained in boa '" oj. 

The two EDIT commands clear 
the CRT screen before the 
drawing is retrieved. 



EDI! ec156f.: 
c:HOI,j #E.: 
LOCV (1, ~~1.: 

LE'\,'EL 0.: 
GR I DO, 5., 1 0.,0.: 
WINDOW -78.0~0.O 78,0~290,0; 

ADD t'~53 :F25.0 :~:;O :AD :T1001 "IGt·iOF.:E" 5(1,0 .. 18~~1,~); 

ADD L2 :WO,O -78.0~0,0 78.0 .. 0.0; 
ADD R5 :W0,0 -40,0 .. 70.0 40,0~290.0; 
ADD R6 :W0,0 -40.0~70,0 40.0,290.0; 
GRID 5.0.,1 121,0.,0,0.: 
LOCK 121, ~3(1~30.: 
SAI.}E .: 

The other ten drawings contained in bo.;;,. d, 
(1: t- .=:insp.=:id, c30(1, dip 14, 1 p41210, 1 p4(tt-, t- 450, 
pad46c, 1 p46c, ed':!l e 156, and ec 156bb), are each 
represented in the Archive file by similar series of EDIT 
commands. These series have been deleted from this 
example. 

The final EDIT series lists the commands necessary to 
reconstruct the main drawing, place the 11 drawings 
within it, and add the trace lines. 

ED IT boot, d.: 
',:HOI,j #E; 

LOO:: 0,0.: 
LE',.,'EL 1.: 

GF.:ID 0,5 .. 1 0 .. fl.: 
WINDOW -925,0,-171210.0 2025.0,1975,0; 
ADD edge156 :ND -600,0,-1700.0; 

BEG I t'~_A'3S0C 
ADD t·i51 :F5EI,0 ::30 :T1E103 :D 

:L 1272.0,-1466.0 [5J "13 1' 1222.0 .. 1491,O; 

ADD L5 :W15.0 :FILL 625,0,-850,0 250.0 .. -850.0 
250.0,-750,0 0.0 .. -750.0 0.0,-1125,0 
25,0 .. -1125.0 25.0 .. -1500,0; 

GRID 25.0 .. 4 0.0,0,0; 
LOCK 96. ~~100~~1.: 
S8 1.)E .: 
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For each drawing in the $ F I LEe: 
list, the Archive file contains a 
series of commands that begins 
with E[I IT. In this case, the 
drawing eel 56 f is the first 
drawing retreived. The A [I D 

commands build the drawing by 
adding a note, a line, and two 
rectangles. 

The E:EG H~_A%OC and 
E t·~ D _ A c: 2: 0 C commands 
associate text to a component. In 
this case, the number 13 was 
associated to the e dg e 1 56 
component. 

The GR I [I and L 0 c:t< commands 
reflect the system settings when 
the drawing was archived. 



Archiving Specific Information 
While skimming bver the previous Archive file you 

might have noticed the ADD L5 command near the end 
of the file. This command, and the other ADD L5 
commands that have been deleted, add the traces to 
boa,- d. To count the total length of traces on this PC 
board, a program needs to calculate the distances 
specified by the coordinates of e<lch line. The criteria used 
by the program to find and interpret the ADD L5 
commands can be simplified by using ARCHIVE 
command options to eliminate everything else from the 
file. The following command does this. 

ARC -E +L5 #3:board #4: I 

This command uses two options. The first, -E, 
specifies that the Archive file contains no components. If 
this was the only option in the command line, you would 
get a blank drawing after retrieving the Archive file. The 
other option, +L5, specifies to include all lines on layer 5. 
As before, the drawing bOo.' ,- d resides in volume #3 and 
the Archive file, boa,- d_ .• , is placed in volume #4. 

The archive file appears as: 

$$ HP EGS Graphics 
$$ F:evi ion 
$$ Ar"chi\.'al D.~1;e 

$$ At-chiv.al Tifl'lE' 

$FILE~: boa,'d $.: 

ED IT.: 
ED·IT .: 

EDIT bo.;:It-d.: 
:3HO~·j #E; 
LOCI< ~],~3.: 

LEI,}EL 1.: 

ePID ~~1, 5 .. 1 0 .. ~~1.: 

Ed it Ot-

2,0 
2./20 .. · B5 

9:05 PM 

WINDOW -925.0,-1700.0 2025,0.1975,0; 
ADD L5 :W15,0 :FILL 850,0.-750.0 

1150 , ~~1, -75~~1 , [1.: 

ADO L5 :W15,0 :FILL 350,0~-750,0 
350,0 J -525,0 -575,0,-525.0 
-575, 0 .. -?5~}, ~~U 

ADO L5 :WI5,0 :FILL 625,0,-850,0 
250.0,-850,0 250,0}-750,0 
0.0,-750,0 0,0, 1125,0 
25,0,-1125.0 25.0, 1500,0; 

GRID 25.O,4 0.0.0.0; 
LOCK 90.0000.: 
SAI,}E.: 

... Not all versions of HP EGS include a Pascal compiler. Check with an HP 
sales representative. 
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When this Archive file is retrieved, the drawing 
appears as: 

Traces of boar d 

Extracting Data With Two Programs 
Two programs - one in Pascal and one in BASIC -

appear in the appendices of this note. Each reads the 
Archive file and counts the total length of traces on the 
drawing boar d. 

Because HP EGS operates on the Pascal operating 
system, you can write a Pascal program, compile it', and 
execute it without leaving the operating system. To use 
the Archive file while in the BASIC operating system, 
however, you must first enter the Pascal Filer and 
translate the Archive file from Pascal Data format to 
ASCII. After translating the file, remove the . A '3 C from 
the file name. You can then boot up in BASIC and run 
your BASIC program on it to calculate the total length of 
traces. 



In Summary ... 

Throughout this note, you have learned: 

• The formats by which you can transfer information to 
and from HP EGS. You have seen several applications 
that use these formats. 

• How to create an Archive file. 
• The Archive file format. 
• How to archive specific drawing information. 
• How to extract data from the Archive file using 

programs from different operating systems. 

Other Sources of Information 
The following documents contain more information 

that can help you use HP EGS. 

Subject 

HP EGS Overview 

HP EGS Tutorial 

HP EGS Theory and Operation 

HP EGS Commands and Archive Reference 

Upgrading from EGS/200 to HP EGS 2.0 

HP TechWriter 

HP TechWriter Tutorial and Operation 

HP TechWriter Commands and Reference 
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No doubt you have already thought of some ways you 
can pull data from HP EGS drawings to use with your 
own applications. Take a few minutes to discuss these 
ideas with your HP EGS Product Specialist. With his or 
her knowledge and the support and documentation that 
can be obtained with HP EGS, you can extend the system 
to meet your engineering and production demands. 

Information Source Part Number 

HP EGS Sales Brochure 5953-9522 

Learning HP EGS 98305-90003 

Understanding HP EGS 98305-90004 

HP EGS Syntax Reference 98305-90005 

HP EGS Upgrade Note 98305-90007 

Data Sheet 5953-9521 

HP TechWriter User's Guide 98819-90000 

HP TechWriter Reference 98819-90001 



Appendix A: The Pascal Program 

The following Pascal program counts the total length 
of traces on the drawing board. After you have compiled 
the program*, execute it, and a prompt will ask for the 
name of the Archive file. After you type in the file name, 

$DEBUG ot·t$ 
$SWITCH_STRPOS ON$ 
$:3Y'SPf',OG Ot1. 

PROGRAri II en9 t h (I HPUT, OUTPUT); 

T'lPE 
5 t t- i ng 255 =STRING[255J.: 

',}AR 
tot.~l_leng th 

in 1 i ne 
archi\"E'_file 
archive_file_name 
fOI.~nd_it 

x2 

'::12 

PROCEDURE calculate_length; 

',}AR 

INTEGER .: 

BEGHt 
SH:OELETE inline .. I .. 5 ).: 

WHILE ( NOT found_it) 00 

: REAL.: 
: str it"l'~255.: 
: TEXT.: 
: stt- in':.:I255.: 
: BOOLEmt.: 
: f':EAL.: 

: F:EAL.: 
: F:EAL; 
: F:EAL.: 

the program looks at the coordinates of all of the lines 
and computes the distances between these coordinates. 
For the example PC drawing, b '" a t· d, the total length of 
traces is 47,350 mils (47.35 inches). 

The program finds all ADD L 5 
commands and then deletes the 
ADD L5. 

BEG I t·t Finds first (., , ~) pair. 
TRY' 

STRREAD ( inline. 1, i. xl ); 
STRREAO ( inllne, 1+1, I, ~1 ).: 
ft:=tut"iC:I_it :::: TRUE; 

RECO\iER 

EHD; 

8EG I t·t 
I : = STRPOS 
STROELETE ( 

EHO; 

in 1 i ne, ).: 
inline,. I .. i ); 

WRITELN ( xl, ',', wi ).: 
STRDELETE ( inline, 1. i ); 

found_it :== FALSE.: 
WHILE ( NOT found_it) DO 

* Not all versions of HP EGS include a Pascal compiler. Check with an HP 
sales representative. 

Deletes first (>: , y) pair. 
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nm .; 

BEGIN 

BEGHl 
STRREAO(iniine, 1, i, x2); 
STRDELETE(inline, 1 .. i),: 
:::TRREAD(inline., 1 .. i., ':12).: 
WP ITEUH :.,2., '.' .' ':!2::'; 
1otal_len9th 
>.: 1 >,2; 

y 1 i,= ':12.: 
IF i > STRLEN(inlin.::' THEN 

READLN(archive_file .. inline) 
EL:,;E 

IF STP(inline. i .. 1) 
found_i t : = TRUE 

ELSE 

, " THEt~ 

STRDELETE(inline .. 1. i); 

~~RITELt·~(, End-Of-Line ').: 

~,jF.:ITE( 'Enter the n·:HflE' of the at-chivE' file: '>.: 
READLN(archive_file_name); 
RESET(archi\"E'_file .. archi"."E'_file_narfle .. 'SHARED')J 

total_length := 0.0; 
WHILE (NOT EOF(archive_fil » DO 

8EGHl 
READLN ( archive_file, inline ); 
IF STPLEN ( inlin. ) > 6 THEN 

IF STP ( inline .. 1., 6) 'ADD L5' THEt·i c.Ellcl.~late_length; 

END .: 

~,jRITEL~i( 'Total len9th IJf tt"aces is: 

CLOSE(archive_file); 
Etl[l, 

t01;al_1en9 'th).: 
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Gets all >':.' ':! for this line. 

ADD command spans multiple 
file lines. 

Removes this :'<.' ':!" 
Gets all :., .' ~ for this line. 

Ends the F"f;:OCEDUf;:E 
calcula(e_length. 

Begins the program 11 "'"'9 t h. 
Asks for the file name. 

Adds up the lengths. 



Appendix B: The BASIC Program 

This BASIC program calculates the total length of 
traces on the drawmg board. It was written while in the 
BASIC 3.0 operating system. Unlike the previous Pascal 
program that looked only for ADD L5 commands, this 

1 t. 
20 
30 
4(1 

PfWGRAI'1 llEt-~GTH 

BASIC program can look through a complete Archive file 
(such as the first one shown in this note) and pick out the 
ADD L5 commands. 

50 DIM Archive$[255J.A_data$[255J.D_name$[255J 
60 
70 Errof_place=0 
80 O_device=701 
90 I 

10':' 
110 Get the archive file name and open the archive file 
120 
130 INPUT "Enter the name of the archive file".ArchiveS 
14(' ! 
150 ON ERROR GOrO Read_error 
160 ASSIGN @Archive TO Archive$ 
170 OFF Er;:fWR 
180 
19(' 
200 Find the string 'SFILES' in the archive file 
210 
220 Error_place=1 
230 FOL~nd_ it =0 
240 WHILE (NOT Found_it) 
250 ON ERROR GOrO Read_error 
260 ENTER @Archive;A_data$ 
270 OFF ERROR 
280 IF lEN(A_datal»_8 THEN 
290 IF A_data$[I,7J="$FIlES " THEN 
300 Found_it=! 
310 O_name$=A_data$[8.6+POS(A_data$[S.LEN(A_data$)], II ")J 

32121 OUTPUT O_dev i ce.: "Or at .. 1 i n';:1 name is: ".: D_name$.: II • " 

330 END IF 
340 nm IF 
35~3 

360 
370 

EHD ,mILE Find '$FILES' 

380 Find t.he t.r in9 'EDIT <dral,Jing name>' in t.he archive fi Ie 
390 
400 Error_pIace=2 
410 FOIJnd_it.=0 
420 WHILE (NOT Found_it.) 
430 ON ERROR GOTO Read_error 
440 ENTER @Archive;A_dat.a$ 
450 OFF ERROR 

IF A_d.at. a$= II ED I T 
Found._ i 1: = 1 

nm IF 

46~~1 

4 7~3 
480 
490 END ~·m I lE Find 'EDIT <drawing name>' 
500 
510 
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5 0 Find the total length of 11 lines in the drawing D_nameS 
5 0 
5 0 Et- t- or _p 1 ace=3 
550 F.'::!lse=~1 

560 WHILE (NOT False) 
570 ON ERROR GOTO Read_error 
580 ENTER @Archive;A_dataS 
590 OFF ERROR 
600 IF LEN(A_dataS)(5 THEN 1140 
610 IF A_dala$[1,5J()"AOO L" THEN 1140 
620 A_data$=A_da1a$C6,LENCA_data$)J 
630 GOSUB Next_word 
64~::1 

650 
660 
670 

Find the fir t X,Y pair 

680 Found_it=0 
690 WHILE (NOT Found_it) 

75(1 
760 
77(1 
780 

ON ERROR GOTO Value_error 
::.:: 1 =',)AL (A_da t as) 
OFF ERF.:OR 
GOSUB Ne;{ t _1.,JOt- d 
'y' 1 =',}AL (A_da t a$) 
GO::;UB t·ie>:: t _!.<.IOt-d 
FOJ...Jnd_i 1=1 

nw t'~HILE Find first X,Y pair 

79(1 OUTPUT O_de ... ,' i ce.: >( 1; 11 .' 11; Y 1 

Get all >~., 'y' pair for thi 1 ine 
830 
840 Found_it=0 
850 WHILE (NOT Found_it) 

::-::2=1,}AL < A_da t as) 
GO::;UB t·ie>:: t _I.,.lord 
'y'2=~}AL (A_da t .:!:i$) 
GO::::UB ~ie;{ t _i.'.iOt- d 
OUTPUT O_dev i ce; ::-=:2.:" .' ".: \'2 
Total_length=Total_length+SQRC(X1-X2)A2+(Yl-Y2)A2) 
;.0=;<2 

950 
960 
97(1 
98~~1 

99(1 
1~) (H) 

10U~1 

1 02~~1 
1 ~)30 
104~~1 

1 (15(1 
1 06~) 
107~) 

108~~1 

109(1 

1100 

''{'I =\'2 
IF A_data$="!! THEN 

ON ERROR GOTO Read_error 
ENTER @Archive;A_dataS 
OFF ERROF.: 

Delete 11 leading blanks and commas from new line 

Done=0 
WHILE A_dataS<~!!!! AND (NOT Done) 

IF A_da t a$[ 1.,1 J=" II OR A_da t .21$[ 1 .' 1 J=" .," THEt·j GOSUB t·ie::{ t _char 
IF A_data$="" THEN 
IF A_d.31.3$[1.,IJ<> 

nw t~HILE Del Ie 
ELSE 

1070 
" AtiD A_d.a t .3$[ 1,1 J <">".' II THEN Done= J. 
leading blanks and commas 

IF A_d.3t.3$[I.,J.J=".:" THEt~ Found_it=1 
Et·W IF 
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1110 
1120 
1130 

1140 
1150 
1161Z1 
1170 
11:30 

EtW ",HILE Get all X,Y pairs for thi line 

OUTPUT O_(h~'\,'ic!=-.: HErtel-Of-Line" 
END WHILE! Total length of all lines 

Delete the first character of A_dataS 

119~) Ne;< 1: _char: 
120(1 
121 £1 

1220 
1230 
1240 
125~) 

1260 
127~i 

IF LEN(A_data$)=1 THEN 
A_data$;:"" 

EL'3E 
A_data$=A_data$[2,LEN(A_data$)] 

END IF 
RETURt·~ 

12.8t1 
1290 
1300 

Delete the first word, and the following separator(s), in A_data$ 
Words consist of any number of all characters, except for 

131 '3 
1320 
133t1 

134'3 
135." 

the characters that define the separators, 
Separator consi t of the following characters: 

A spaCE' 

R comrna 

A serfl i-co l'Jn II.: " 

1360 t·ie~< 1: _1.·Jor d: 
~370 Done=0 
13:::0 
139~3 

WHILE A_data$(>"" AND (NOT Done) 
IF A_data$[ 1,1 JO" " AtoW A_data$[ 1., 1 J(> 

THEr'i GOSUB He:: t _char 
IF A_data$=!!'1 THEN 1420 

AND A_data$[I,IJ<>"'" 

140[' 
141 '3 
Done=1 

IF A_d.,t.,$[ 1.,1 J=" " OF., A_d.3taIC 1,1 J=".," OR A_data$[ 1.,1 J=".:" THEH 

1420 
143.3 
1440 
1450 
146(1 
1470 
14130 
1490 
1500 
1510 
152~3 

1530 

Et·W ",HILE 
Done=(1 
WHILE A_data$<>1111 AND (NOT Done) 

IF A_d.E! t .E!$[ 1., 1 J::: II II OR A_da t a$[ 1 J 1 J= II J II THEN GOSUB tie::..:: t _char 
IF A_data$="" THEN 1480 
IF A_data$[ 1,1 J<:>" " At·m A_dal.,$[ 1.,1 JO".," THEt, [lo:,ne=1 

Efm "HILE 
RETURH 

Handle 'VAL' error here 

1540 Value_error:! 
1550 OFF ERROR 
156~3 

1570 IF ERRH=32 THEN 
1580 GOSUB Next_word 
1590 GO TO 700 
1600 ELSE 
16U~1 PRI~n "Et-t-or t'~!Jmbef ";ERRN.: II occuft-ed tf':::ling to find the first 
;X:., 'r' pa i r , 
1620 
163~3 

1640 
1650 

BEEP 
nm IF 

GOTO End_of_program 
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166121 
167121 
16:::0 
169121 

Handle 'EHTER' errors here 

17121121 Read_et- r Ot- : 
1710 OFF ERROR 
172121 
173121 
174€1 
1750 

IF ERRt'I=53 THEfl 
SELECT Error_place 

CA~:E 1 
1760 OUTPUT O_device.: "'$FILES ' s~atement no~ found in archive 
file 'II.: At-chi',.,'e$.:'" 
177€1 OISP "'$FILES ' s~a~ement no~ found in archive file 
'''.: Archi\,'e$;'" 

BEEP 
CW,:E 2 

1780 
1 79~~1 
18 (H~1 OUTPUT O_de',/ i ce; " 'ED I T {·clt- a~\1 i n'~ name>' s tat ernen t no t found 
in archive file "'JArchiveS;'" ," 

OISP "'EDIT (drawing name>' statement not found in archive 
file'".:Archi',.,'e$.:"',1I 
1820 BEEP 
1830 CASE ELSE 
1840 OUTPUT O_device;"Total length of lines i : "iTotal_length 
185121 DISP "Total length of lines is: ";Total length 
1860 END SELECT 
1870 ELSE 

OUTPUT O_de"lice.: "Et-t-cn- t·iumbet- ".: ERR~~.: II occta-red tt-'::Iing to read 
archive file "';Archive$;'" ," 
1890 01 SP "Et- t- ot- NtHlibet- ".: EF:F:t~.:" occur- t- ed t t- ':::I i ng tor ead ·3r ch i VI? f i 1 e 
'''.: At-chive$.:'" 
1900 
1910 
192121 
1930 
1340 

BEEP 
Et-m IF 

ASS I GN I!! At- ch i 'ole 

195[1 End_of_program: Et~D LLEt'IGTH 
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Netting level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 128 
NET_NAME. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 178, L 233 
New .................................................................. M 149 
Newsysvol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 78 
NO FILL USE (Photoplot/Drill). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 209 
*NOLK ................................................................ L260 
NOP .................................................................. S 174 
Note: 

ADD ............................................................. S 48-52 
Adding ............................................................... L 94 
Changing with MODIFY ............................................... S 169 
Setting font size with FSIZE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 122 

Note string, modifying. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 196, L 251 
Note stroke table, loading with LOAD NSTROKE . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 156 



NOTE USE: 
(PhotoplotiDrill). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 209 
Specifying aperture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 198 

NO_FILL identifier (PhotoplotiDrill). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 198 
*NUMB ............................................................... L 148 
Number of decimal places. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 78 
Numeric operators, calculating with EVALUATE. ............................. S 116 
Nut and washer items, adding ............................................. L 149 

o 
Operating system files. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 18 
Operators, calculating with EVALUATE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 116-11 7 
Options, definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 2 
Orientation of grid with GRID command. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 136 
Origin placement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 77 
*ORTHOG .............................................................. L 82 
Orthogonal axis ....................................................... U 21-24 
Outline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 177 
Outline, adding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 195 
Outlining a part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 239 
OVAL, ADD .......................................................... S 40-42 

P 
$P ..................................................................... L 17 
PACK ............................................................ L 80, S 175 
Pad locations, adding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 240 
Pad set, adding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 238 
Pad, redefining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 242 
PAGE ................................................................. S 176 
Page ................................................................. M 107 
Panning with WINDOW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 228 
*PAR .................................................................. L 28 
Parameter: 

Modifying with EDIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 111 
Values of macro instances ............................................... S 82 
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Part: 
Aligning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 185, L 242 
Geometry, defining ................................................... L 183 
Information, collecting ................................................ , L 147 
Modifying screen menus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 289 
Name .............................................................. U 126 
Outlining ........................................................... , L 239 
Type, adding .................................................. L 186, L 243 
Verification .................................................... L 189, L 245 

Parts file: 
Changing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 156 
Editor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 105 
Listing .............................................................. U 109 
Modifying. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 108 
Selecting ............................................................ U 105 
Structure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 105 

Parts list: 
Creating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 159 
Moving ............................................................. L 164 
Stepping border ...................................................... L 165 

PART_TYP ...................................................... L 178, L233 
Pascal 3.1: 

Installing alongside HP EGS 2.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 70 
Installing HP EGS on top of ........................................... 167-69 

Pascal command line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 71 
Passive parts, connecting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 182 
Passwords, defining. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 128 
PAUSE ................................................................ S 177 
PAUSE ON ERROR (PhotoplotiDrill) ..................................... , U 207 
PC board ....................................................... U 164, U 169 
Peripherals: 

Bus addresses of .................................................... 116-17 
Select codes of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 16-17 

Permanent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 79 
*PERP ................................................................. L28 
Personality macros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 6 
Personality, customized ................................................. , U 100 
Photoplot and Drill post-processor files ...................................... M 25 
PHOTOPLOT FORMAT (photoplotiDrill). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 208 
PHOTOPLOT ORIGIN (PhotoplotiDrill) .................................... U 210 
PHOTOPLOT ORIGIN, using ............................................. U 187 



PHOTOPLOT: 
Description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 171 
Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 183 

Photoplot post-processor: 
Codeword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 174-178 
Installing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 174-178 
Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 183-193 
Overview ....................................................... U 181-182 
Using. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 179-180 

PHOTOPLOT UNITS FACTOR (PhotoplotiDrill) ...................... U 187, U 213 
PHOTOPLOT/DRILL Commands ..................................... U 203-216 
Physical board layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 227 
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Circuit side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 269 
Ground. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 270 

Physical ports, adding .............................................. L 188, L 244 
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*PLMI. ................................................................. L 91 
PLOT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 178-186 
PLOT* ................................................................. L38 
Plotter: 

Pen number. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 52 
Setting the bus address. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I 17 

Plotting: 
Drawing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 38 
Methods ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 38 
Tablet menu ................................................. L 285, U 89-90 
To a file ............................................................. S 182 

*PNTS (*3PNTS) ........................................................ L 28 
POINT ................................................................ S 187 
*POL2 ................................................................ L 103 
Polar copy, creating with STEP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 203 
POLYGON FILL USE: 

(PhotoplotiDrill) ...................................................... U 210 
Using tagged associated text. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 197 

Polygon: 
ADD ............................................................. S 44-45 
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Port: 
Definition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 126 
Number, specifying with SHOW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 202 
On a part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 126, U 130 

Position number of screen menus .......................................... S 164 
Post-processor preparation ................................................ L 252 
Post-processors .......................................................... U 78 
Power and ground layers ......... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 231 
Power-up display ......................................................... I 22 
PREFIX .......................................................... L 80, S 188 
PREFIX (Photoplot/Drill) ............................................. U 210-211 
Prefix ......................................................... " M 54, M 150 
Prefix volume ........................................................ L 7, M 6 
Primary pads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 280 
Primitive: 

Adding ............................................................... L 23 
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Primitive pads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 279 
:PRIMITIVE snapping mode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 15 
Printed circuit board connection lister ................................ U 140, U 142 
Printed Circuit Board Layout: 

Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 1 
Library parts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 278 
Loading. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 235 
Personality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 173, L 223 
Tablet menu ......................................................... L 284 

Printing a drawing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 38 
Printing a text file ....................................................... , M 47 
Process file: 

Archiving with a drawing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 54-55 
Building or modifying. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 52 
Description ............................................... L 99, L 175, L 224 
Layers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 227 
Listing contents with LIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 153 
Loading with LOAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 156 
Placing at the beginning of a GENERATE file .............................. S 131 
Saving with SAVE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 196-198 
Setting resolution with RESOLUTION ............................... S 192-193 

Product number: 
Finding at boot-up ...................................................... I 22 
Finding with the Codeword utility. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I 45 



Program: 
Loading with LOAD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 156 
User-written .......................................................... U 46 

Properties ............................................................ , U 130 
Proportionally spaced characters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 98 

q 
*QTY ................................................................. L 148 
Quit ........................................................... M 108, M 152 
QUIT ................................................................. S 189 
QUIT (PhotoplotiDrill) ................................................... U 215 

r 
$R ..................................................................... L 17 
*R&C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 30, L 88 
Radial dimensions, adding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 123 
Radial matrix, creating with STEP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 204-207 
Radius dimension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 19 
*RADs ................................................................ L 102 
RAM, seeing the amount of at boot-up. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I 22 
Rat's nest: 

Generating .......................................................... U 164 
Inputting traces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 256 

*RATO ........................................ ; ....................... L 102 
:RAWPOINT snapping mode .......................................... S 4, U 15 
Re-configuring HP EGS menus .......................................... " M 17 
Re-editing a drawing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 248 
Re-routing traces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 258, L 260 
RECALL ................................................................. L5 
*RECT ................................................................ L 103 
Rectangle: 

ADD ............................................................. S 46-47 
Replacing portion with STRETCH ....................................... S 213 

Recursive macros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 67 
Redefining a pad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 242 
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Reference designator: 
Adding ........................................................ L 186, L 243 
Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 126, U 129 

Reference library parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 278 
Refreshing text editor screen ........................................ M 31, M 120 
REF _DESI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 178, L 233 
Relational operators, calculating with EVALUATE . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 117 
REMOVE ................................................ L 62, L 80, S 190-191 
Remove ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 153 
Removing: 

Construction geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 118 
Files ..................................................... L 62, M 61, M 153 

Replace ......................................................... M 37, MIll 
Replacing strings in text editor ....................................... M 37, MIll 
RESET (PhotoplotiDriII) ................................................. U 211 
RESOLUTION ..................................................... S 192-193 
RESOLUTION (archive) ............................................. S 288-289 
RESOLUTION (PhotoplotiDriII) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 211 
Resolution: 

Arc .................................................................. S 11 
Circle ................................................................ S 15 
Freehand line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 34-37 
Oval. ................................................................ S 41 

Restarting last program or subsystem ...................................... " M 84 
Restricted components, copying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 45 
RETRIEVE ........................................................ L 77, S 192 
REVISION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 193 
*Right30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. L 82 
Root directory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M 8, M 9 
*ROT ............................................................. L 56, L 74 
Rotating components with MODIFY ........................................ S 169 
Rotation of notes and text . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. S 49 
ROUTE* .................................................. L 177, L 232, L 260 
Rplace .......................................................... M 37, MIll 
Rule Check post-processor files .......................................... " M 24 
Run ................................................................... M80 
Run time: 

Estimation for IGES Translator ................................... U 249, U 257 
Parameters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. U 93-94 



s 
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