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CHAPTER 1 INTRODUCTION

Scope

This document describes the format of the 4D Graphics drawing database
revision 6.00. This database format is used in 4D Graphics' CAD/CAM
software marketed by Computervision as Computervision Personal
Designer® revision 6.0 as well as Computervision Personal Drafter
(microDRAFT®) revision 6.0. Various other products in the Personal
Designer product line also read and/or write this database format,
including: Personal DXF revision 6.0, Personal IGES revision 6.0, Personal
Machinist® revision 6.0, microCADDs Surfaces revision 6.0 and CADDS®
direct translator revision 6.0.

Audience
This specification is intended for both internal development personnel and
outside developers. This document may also prove useful to UPL or API

programmers who require more extensive documentation of the database
than that which is provided with the UPL compiler and API products.

Product History

Personal Designer was originally developed in 1983 as 4DCAD by 4D®
Graphics, Incorported. The software was originally run on MS-DOS, Intel-
based S-100 computers such as the Seattle Computer Gazelle, CompuPro
and Lomas Data Products. In 1984, Computervision acquired exclusive
marketing rights to the software and began selling Personal Designer
Geometric Construction and Detailing (GCD) on the IBM PC series.
Subsequently, the Personal Designer line has grown to include MicroDRAFT,
(a two-dimensional version), UPL (User Programming Language), and other
related products. Personal Designer now runs on a number of different
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platforms including: UNIX machines such as the Sun SPARCstations, Sun
386i (discontinued), and Digital Equipment’s DECstation line; and DOS
machines using Phar Lap's 386 | DOS Extender.

Differences Between Database Revisions 2.0 and 5.0

The basic format of the database with a header, a MIB section, and a PDF
section has remained the same, but new entities and enhancements have
created the need for new subrecords. The new entities and their related
subrecords are described in Chapter 3. To allow for more entities within a
single database as well as more data in a single entity's PDF record, some of
the byte counts and entity pointers have been changed to either unsigned
two-byte integers or four-byte integers.

Nomenclature & Notations

Personal Designer has been referred to by various names in the past, which
may have led to some confusion. For the purposes of this document all of
the different applications that make up the Personal Designer series will be
referred to as Personal Designer, but they may be considered
interchangeable, as they all share the same database. The Alternate
Channels Business Unit (ACBU) of Computervision Corporation, will simply
be referred to as CV. 4D Graphics will be referred to as 4D.
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Here is a quick summary of variable classes and abbreviations used in this

document:
Class Size
Name (bytes) Description
Byte 1 unsigned integer or character
Integer 2 signed, two's compliment integer
Unsigned 2 unsigned, two-byte integer

Boolean 2 logical (O = off or false)

Long 4 signed, two's compliment long
integer

Float 4 single precision, floating point real

Bit Table n/8 A series of bytes of variable length,

each bit of which is to be
interpreted individually, as a
binary flag. NOTE: Bit numbering
in Personal Designer is non-
standard: bit O is the highest order
bit in a byte, and bit 7 is the lowest
order bit. '

Char*n n A string of ASCII characters, of
length n. (Not "null-terminated”,
unless specifically noted.)

Record ? A record comprised of different

data type which is repeated within
a single subrecord.

VARIABLE CLASSES

It should also be noted that all angles are in RADIANS, and all coordinates
are three-dimensional coordinates consisting of three, four-byte reals (single
precision).

Other abbreviations used in this document include:

ACT Active

ADIM Angular Dimension

APD Appended Datafile

API Application Programming Interface
ASD Advanced Surface Design

AV Auxiliary View (same as MV)
BIT*n Bit Table of n Bits (always divisable by eight)
C*n Character String of n Characters
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CENTL
CNODE
CONline
CPOLE
DDIM
ENT
GCD

HDR

2

I*4
IDENT
IL

L*2
LCYCLE
LDIM
MCYCLE
MG

MIB

MV

NC
NCURVE
NFIG
NLINE
NSURF
NURB
NV

NXT
ODIM
PDF
PDIM
PPE
PTP
PTR

R*4
RDIM
REC
SPOLE
SR
SRTYPE
TNODE
TPATH
TTPATH

Center Line

Connect Node

Construction Line

Bezier Curve

Diameter Dimension

Entity

Geometric Construction & Detailing
(microCADDS)

Header

Two-byte (short) Integer
Four-byte (long) Integer

Entity Identification or "Picking"
Figure Image List

Logical (boolean)

Lathed "Canned" Cycle

Linear Dimension

Milling "Canned" Cycle

Drawing Sheet (multiple view group)
Master Index Block (Master Index Record)
Multiple View (same as AV)
Number of Characters

NURB Curve

Nodal Figure

Nodal Line

NURB Surface

Non-Uniform Rational B-Spline
Number of Vertices

Next

Ordinate Dimension

Part Data File

Point Dimension

Part Parameter Entity
Point-to-Point

Pointer

Four-byte, Single Precision Real
Radius Dimension

Record

Bezier Surface

Subrecord

Subrecord Type

Text Node

3 Axis Tool Path

2-1/2 Axis Tool Path
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U=*2
UPL
VVIS

XFIG
XH

Unsigned, Two-byte Integer
User Programming Language
View of Visibility

Working View Transform
Extended Figure

Cross Hatch

ABBREVIATIONS

Database Specification 5
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2

CHAPTER 2 DATABASE STRUCTURE

Overview

Personal Designer drawings consist of geometric objects such as lines, arcs and
surfaces, and non-geometric information such as viewing orientations, part
defaults, etc., collectively referred to as "entities". All entities have a single
fixed length record in the MIB section and a single variable length record in the
PDF section, which contains one or more sub-records.

File Structure

Regardless of the operating system and processor architecture, Personal
Designer drawings are stored in the Intel "little endian" format, with the least
significant byte (LSB) of an integer first and the corresponding floating point
representation.

A Personal Designer database is contained in a single file with the extension
".DRW" and consists of three primary parts.

HEADER
MiIB SECTION
PDF SECTION

FILE STRUCTURE

When working with Personal Designer databases you may find it easiest to
break the drawing into two temporary files (as Personal Designer does), one
containing the MIB section and the other the PDF section. This causes the
pointers to each section to be offset from the start of each file and simplifies the
addition of new entities.
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Header

The header section contains information about the application that created the

part as well as information about the state of the part when it was filed.

0 1 2 3 4 5 6 7 8 9 10 N 12 13 14 15

SIZE VERSION APPLICATION SIGNATURE
LAYER NXTMIB NXTPDF SCREEN SCALE WVT(1)
WVT(2) WVT(3) WVT(4) WVT(5)
WVT(6) WVT(7) WVT(8) WVT(9)
SCREEN XMIN SCREEN XMAX SCREEN YMIN SCREEN YMAX
LAYER VISIBILITY TABLE
LAYER VISIBILITY TABLE
VIEW | RESERVED | MIWIDTH
HEADER SECTION
Bytes:
0-1 Integer, header section size. Points to offset of first MIB record.

[128 for all applications using this specification.]

2-3 Integer, database version number. [5 for all applications using
this specification.]

4-15 Char*12, application signature.

16-17 Integer, current working layer. The selected layer when the part
was filed. [Default = 1]

18-19 Unsigned Integer, next available MIB record number. This value *
16 bytes + header size points to offset of first record in PDF
section.

20-23 Long, offset to next available PDF record (relative to start of PDF
section). This value + (16 * NXTMIB) + header size should point to
EOF.

24-27 Float, screen (viewing) scale when part was filed. [Default = 0.9]
28-63 Float(9), working view transform. This matrix defines the current

view when the part was filed. [Default = null transform
(1,0,0,0,1,0,0,0,1)]
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64-79

80-111

112-113

114-125

126-127

Float(4), screen extents. The minimum X, maximum X, minimum
Y and maximum Y values visible on the screen when the part was
filed. '

Bit table, active layer table. Each layer 1 - 256 represents a single
bit in this table, 1 being on ("echoed" or visible) and O being off.
[Default = all on]

Integer, active view number. The number of the view
corresponding to the working view transform above. [Default = 1]

Bit table, reserved. Do not modify this area without permission
from 4D.

Integer, master index record length. This value is still 16 for now
but will provide for better expandability downstream.

Master Index Block (MIB)

Every entity has exactly one entry in the MIB section. Each entry in the MIB
file is called a Master Index Block. An MI block is 16 bytes of data that has a
common purpose for every visible entity.

0 1 3 4 5 6 7 8 9 10 1 12 13 14 15
| Type | PDFPtr [ Layer | \Wvis | Group | Font | flags | Color §
MIB RECORD
Bytes:
0-1 Integer, entity type number. Range 1 - 143 for geometric

(visible) entities, and 145 - 150 for non-geometric entities
(144 is reserved). Entities within a figure definition have
1000 added to their type number. Negative values indicate
deleted entities which are being retained for UNDO or until
the part is packed. The following entity types are defined:
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2-5

6-7

8-9

10-11

12°

Database Specification 10 Database Structure

1 - Line 16 - Bezier curve

2 - String, Arrow 17 - Bezier surface

3 - Arc 18 - Plane

4 - Text 21 - Connect Node

5 - Point 22 - Centerline

6 - Linear Dimension 23 - Ordinate dimension

7 - Label 30 - NURB Curve

8 - Radius Dimension 31 - NURB Surface

9 - Angular Dimension 35 - Toolpath
10 - Cross Hatch 145 - Image
11 - Figure Instance 146 - View
12 - Diameter Dimension 147 - Figure Definition
13 - Multiple View 148 - Part Parameters
14 - Ellipse 149 - Appended Datafile
15 - Construction Line 150 - Drawing Sheet

ENTITY TYPES

Long, PDF pointer. Pointer to offset (from start of PDF
section) of PDF header record. See PDF section below.

Integer, layer number. Range 1 - 256.

Integer, view of visibility. Each entity may be associated
with a single view, making that entity visible only when
that view is active. Range O - 32767, O indicating visibility
in all views.

Integer, group number. Range -32767 to 32767 and -
32767 indicates no group association.

Byte, font number. Range O - 255, 0 being solid, 1-255
being user-definable. Standard font configuration defines
the first six fonts as follows:
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14-15

0 = solid line

1 =dashedline' . . . Dot
2 = dashed line ' _ _ _ Short
3 =dashedline ' __ _ Long
4 = dashed line ' ___ . Long dot
5 = dashed line * ~ Long short (Centerline)
6 = dashed line ' __ _ Long short short '
(Phantom)
STANDARD LINE FONTS

NOTE: Line fonts can be displayed using two methods. The
first, uses 'hardware fonts' defined by the display or plotting
device or its driver. The second method uses user-definable
'software fonts' which are displayed as individual solid line
segments. Software line fonts could be considered
'WYSIWYG. The current line font method is stored in the PPE
(entity type 148).

Bit Table, subrecord flags. To reduce unnecessary PDF
reads, the following flags have been defined to indicate the
presence of special subrecords. The bits are defined as
follows:

Bit Meaning

1 MV subrecord present
2 MA subrecord present
3 Al subrecords present
4-8 (reserved)

Integer, color number. Range O - 255, hardware
dependent. Color O is the graphics window background
color and should be used with caution. Standard colors
are as follows:
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no color or light grey (graphics background)
red

green

blue

yellow

cyan

magenta

white

gray (or black if background is not black)
bright red

bright green

bright blue

bright yellow

bright cyan

bright magenta

bright white

OCoOoO~NOTUTPAWN=O

Pk ek ek pd ek
NnNpwWND~O

STANDARD COLORS

Non-visible entities may have non-standard data in the MI block, therefore,
refer to the individual entity descriptions in Chapter 3 for more information.

Part Data File (PDF)

Each entity has a block of data in the PDF section referred to as the PDF
record. It consists of an eight-byte header and one or more entries known as
subrecords.

0 1 2 3 4 5 6 7
MIBPTR .PDFSIZE

PDF HEADER

The first double word in the PDF header is the Master Index number (back
pointer) for that entity. If the Master Index number is negative, this indicates
that the data is not currently being used, but is being retained for UNDO. PDF
records with negative MI numbers are removed during the part packing
process. The second double word in the PDF header is the size of the PDF
record in bytes, not counting the header itself (the total size of all subrecords to
follow).
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Each subrecord consists of a four-byte header followed by the subrecord data.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
{ TYPE | SIZE | SUBRECORD DATA..... 1

SUBRECORD FORMAT

The first word in the subrecord header is a two-byte subrecord type. The type
can be used as an integer for speed, but really consists of a two-character
mnemonic name for the subrecord (See below). The second byte in the
subrecord header is the size of the subrecord data. Each subrecord type
contains unique data and the content may vary for different entity types. See
chapters for entity-specific information.

Type Size Description

AC 60 Arcdata

Al ? Appearance interval information

AP 36  Partial arc ("witness arc") data

AS ? Association data

AV 3100 Auxiliary view data (not used from revision 5.0 on)
B1 ? Generic byte data

CP 28 Z cut parameters

CT 24  Center line data

D1 84  Dimension parameters

D2 ? Overriding text

D3 ? Suffix text

D4 8 Entity association pointers

D5 ? Prefix text

DG 186 Auxiliary view visibility (not used from revision 5.0 on)
di 10 Dimensioning integer parameters

di S Dimensioning logical parameters

DM 236 Drawing parameters (not used from revision 4.0 on)
dr 44  Dimensioning real parameters

DS 22 Display extents

DV 48  Auxiliary view translation vector

DX 20 Auxiliary view rotation vector

EP 64  Ellipse data

EX 96  Model extents

gp 130 General parameters

GX 8 TGF index

12 ? Generic signed, two-byte integer data
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Generic signed, four-byte integer data

Drawing parameters (not used from revision 5.0 on)

Control points in homogeneous coordinates

Curve trim boundary data or knot vector
Dimension text color or knot vector for trim curve

Text string or character data (1000 bytes max when

Generic unsigned, two-byte integer data

Type Size Description

14 ?

IL 64  Figure image list data

IU ? Boundary interpolation points

L1 24  First "witness" line

L2 24  Second "witness" line

LP 28 Plane data

MA ? MV appearance color and font

MD 236

MG ? Drawing sheet MV list

MV ? MYV visibility assignments

mv ? Multiple view definitions

NC . 22  Nurb curve header

NM ? Name

NS 40 Nurb surface header

NT 6 2D trim boundary curve header

NV ? Knot vector

OF 8 Dimension offsets

PA 115 Property data

PC 12  Surface or curve pole data

PH ?

PU ? 2D polygon points on NSURF

PX 12  Point data

R4 ? Generic four-byte real data
"R8 ? Generic eight-byte real data

TB 8

TC 2

TD 60 Text data

TI 40 Toolpath integer data

TF 62  Figure transforms

TG ? Tag data

TR 112 Toolpath real data

TS 4 Tool feed and speed

TX 1000

used for text)

U2 ?

VN 36 View data

WD ?

Database Specification 14
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Each subrecord consists of a four-byte header followed by the subrecord data.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
| TYPE |  SIZE | SUBRECORD DATA..... |

SUBRECORD FORMAT

The first word in the subrecord header is a two-byte subrecord type. The type
can be used as an integer for speed, but really consists of a two-character
mnemonic name for the subrecord (See below). The second byte in the
subrecord header is the size of the subrecord data. Each subrecord type
contains unique data and the content may vary for different entity types. See
chapters for entity-specific information.

Type Size Description

AC 60 Arcdata

Al ? Appearance interval information

AP 36  Partial arc ("witness arc") data

AS ? Association data

AV 3100 Auxiliary view data (not used from revision 5.0 on)
B1 ? Generic byte data

CP 28  Z cut parameters

CT 24  Center line data

D1 84  Dimension parameters

D2 ? Overriding text

D3 ? Suffix text

D4 8 Entity association pointers

D5 ? Prefix text

DG 186 Auxiliary view visibility (not used from revision 5.0 on)
di 10 Dimensioning integer parameters

dl S Dimensioning logical parameters

DM 236 Drawing parameters (not used from revision 4.0 on)
dr 44  Dimensioning real parameters

DS 22 Display extents

DV 48  Auxiliary view translation vector

DX 20 Auxiliary view rotation vector

EP 64  Ellipse data

EX 96  Model extents

gp 130 General parameters

GX 8 TGF index

12 ? Generic signed, two-byte integer data
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Type Size Description

14 ? Generic signed, four-byte integer data
IL 64  Figure image list data
U ? Boundary interpolation points
L1 24  First "witness" line
L2 24  Second "witness" line
LP 28 Plane data
MA ? MV appearance color and font
MD 236 Drawing parameters (not used from revision 5.0 on)
MG - ? Drawing sheet MV list
MV ? MV visibility assignments
mv ? Multiple view definitions
NC . 22  Nurb curve header
NM ? Name
NS 40 Nurb surface header
NT 6 2D trim boundary curve header
NV ? Knot vector
OF 8 Dimension offsets
PA 115 Property data
PC 12  Surface or curve pole data
PH ? Control points in homogeneous coordinates
PU ? 2D polygon points on NSURF
PX 12  Point data
R4 ? Generic four-byte real data
"R8 ? Generic eight-byte real data
TB 8 Curve trim boundary data or knot vector
TC _ 2 Dimension text color or knot vector for trim curve
TD 60  Text data
TI 40 Toolpath integer data
TF 62  Figure transforms
TG ? Tag data
TR 112 Toolpath real data
TS ’ 4 Tool feed and speed
TX 1000 Text string or character data (1000 bytes max when
used for text)
U2 ? Generic unsigned, two-byte integer data
VN 36 View data '
WD ? "Wide" string or coordinate data
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Type Size Description

XF ? Exploded entity type list
XH ? Crosshatch coordinates
XN ? String or coordinate data
XP 16  Crosshatch parameters
XT 48 3D extents

XZ 24  Line coordinates

Subrecords with size denoted as '?' are variable length, but are limited
internally by the size of the data area into which they are read. Unless
otherwise noted, it it generally advised to limit an individual subrecord to
no more than 16,200 bytes in size.

SUBRECORD TYPES

The sizes noted above does not include either the subrecord type (two bytes) or
the subrecord size (two bytes).

New Subrecord Types

Due to the necessity of converting byte ording on different hardware platforms,
it is unwise to create new subrecord types. Six 'generic' subrecord types have
been created which can be used to store any type of data and will be dealt with
correctly if the byte ordering needs to changed by the application software.
Personal Designer will preserve any unknown entities or subrecords it
encounters, but they will not be displayed. If they contain coordinate
information, that information will not be updated if the entity is modified.

Database Dynamics

While a part is in use, modification of an entity may cause one or more
subrecords to be changed. If the total length of the PDF record gets bigger,
then the entire PDF record will be moved to the end of the PDF section. If an
entity is deleted, the entity's type number is negated. The MIB record and
space occupied by the PDF record of a deleted entity is not re-used. The
database may be "packed" (at the user's option) at any time, or more likely
when the part is filed. It is the process of packing the part which removes
deleted entities and wasted (unallocated) space in a part.
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If the "UNDO" feature of Personal Designer is enabled, each change to PDF data
causes the new PDF data to be added at the end of the database.

Various entities, such as dimensions, have pointers to other entities
(associativity) within the database. These pointers are to the MIB record
numbers of the entities. The MIB number of an entity can change when a part
is "packed".

Limitations

Below is a brief summary of the various limitations of a 4D Graphics database
with respcet to recent versions of Personal Designer:

Description < 5.0 5.x 6.0
Total number of entities in a single 32,764 | 65,534 65,534
database

Total number of bytes in a single PDF 32,767 | 2**31 2**31
record

Total number of bytes in a single 32,767 | 32,767 32,767
subrecord

Total number of MVs in a single database 32 65 200
Maximum number of figure nesting levels 0 0 16

NOTE: Revisions of Personal Designer prior to 5.0 use database
version 2.0, while 5.0 and beyond use database version 5.0.

DATABASE LIMITATIONS
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3

CHAPTER 3 ENTITY DEFINITIONS

Each entity in Personal Designer is defined below. Except as noted in the
special considerations, all entities have standard MIB records.

Entities may not have all of the subrecords listed in every occurrence, but all
valid exceptions are noted (such as old software versions, optional or multiple
subrecords). With the exception of the subrecords described in Chapter 4
"Special Subrecords”, the subrecords listed are the only subrecords Personal
Designer will recognize for each entity.

The subrecords must appear in each PDF record in the order that they are
defined in this document.
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NAME SIZE FORMAT CONTENTS

XZ 24

R*4(6)

Line endpoints

Special Considerations:

None.
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NAME SIZE FORMAT CONTENTS
XN NV*12 R*4(3,NV) String coordinates
WD NV*12 R*4(3,NV) Wide String coordinates

(optional subrecord)

X NC .C*NC Character string
(optional subrecord)

Special Considerations:

If a WD subrecord is present the string has a width, and the WD subrecord is
displayed instead of the XN. The XN subrecord will still be present and will be
used for IDENT.

String width may be justifed (center, right or left) with respect to the "xn"
string.

A string may also be referred to as a "face". A face is a string entity that begins
and ends at the same coordinate. Though it is not necessary for correct
funtionality in a mathematical sense, a face should also be planar (all vertices

coplanar).

A string entity which has an associativity subrecord (type "AS") may be
considered a "NODAL LINE". A nodal line is a string which begins and ends at
a CNODE. It will automatically adjust the segment nearest the CNODE to
maintain connectivity if the CNODE is moved.

Refer to the Chapter 6 "Associativity", for more information on associativity and
the AS subrecord.

The TX subrecord will only appear if the string is being used in conjunction
with the PIXL property for specialized repaint (for build menus & dialog boxes).
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Arc 3

NAME | SIZE FORMAT CONTENTS
AC 60 Arc data
‘ R*4(3,3) Transform
R*4(3) Origin
R*4 Radius
R*4 Starting angle
R*4 Ending angle

Special Considerations:

None.

.Database Specification
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NAME SIZE FORMAT CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
' only)
1*2(6) 1 Justification (See below)
2 (Reserved)
3 (Reserved)
4 Text font number
5 Slant angle
6 (Reserved)
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
TX NC C*NC Character string

Special Considerations:
A text entity which has a TX subrecord but no characters in the TX subrecord
is said to be a TEXT NODE. A TNODE displays as a small triangle and is used

as a placeholder for text to be added later.

Personal Designer is shipped with the following text fonts:

] Coarse (Fasl) texi font (1fBQYLL1.tNn1)

2 Smooth (slow) ftext font (1fO00002 .fnT)

3 Roman text font (tf000003.fnt)

4 Helvetica outline text foent [(tfOO00004. {m{t]l{
5 fom/uf bl fonl éfOOOOOS i

6 Gothic text font 000006 fnt

8 IGES universal text font (tfO00008.fnt)
44  DIALOG BOX TEXT FONT (TFO00444 FNT)

DEFAULT TEXT FONTS

Text can be justified with respect to the insert point in a vast number of ways.
The simplest form of justification, is text line justification, where each line of

Database Specification 21 Entity Definitions



Text (continued) 4

text in a single entity is justified about the insertion point (see Simple
Justification, below). Simple justification values are either: 1 (left justified), 2
(right justfied) or 3 (center justifed). Additionally, there is positional
justification which can be applied to the text block, justifying the text block or
text box to the insertion point. The positional justification values correspond to
the location of the digits on the numeric keypad on your keyboard, and are
stored in the 'tens' digit of the justification value. If the justification vaule is
greater than 100 (decimal) then the text box (created with AR, below) is justified
to the insertion point. The following diagram should help to illustrate these
options (the justification values are labeled for each possible insert point):

SIMPLE JUSTIFICATION

left. center right,
justified justified justified
001 XX3 XXZ2

POSITIONAL JUSTIFICATION

17x 18x 09 x
\fOSX

O7x — - -
Blah. blah. blah,
blah. blah. blah,

X TNUplah. blan. bmh,*\,/_}@><
ouy A olan. bidn blah N

blah, blgh, blah,
Lblah, Dblgh, blaht]

O1x — # J N——— 0 3x
05x (or 02 x

11X or 15x) 12x 13x
TEXT JUSTIFICATION

Various control characters can be imbedded anywhere in a text string to
change various attributes of how the text will be displayed. Below is a list of
the available text control characters (These are the same for all entity types
which contain text):
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Text (continued) 4

ASCII Code Meaning

02 "B Special text modifier delimiter
(see below)

06 AR Font number (followed by value
0-9)

07 G Toggle uniform text character
spacing

11 AK Text slant to the left by
increment value (end Italic)

12 AL Text slant to the right by
increment value (start Italic)
(Slant increment is read from
the configuration file and
successive control codes are
additive in effect.)

13 M Carriage return (start a new
line)

14 AN Toggle alternate character set

15 O Origin offset (used with
super/sub-script, tolerances)

18 AR Box boundary (first = begin
box, second = end box) used in
BASIC style dimensioning (the
box is offset from the text by text
height *.5)

19 S Increase text height by 10%

20 AT Restore original text height

21 AU Decrease text height by 10%

22 AV Subscript local text origin by
1/4 current text height

23 W Center justify

25 Y Left justify

26 NZ Right justify

28 A\ Backspace 1/4 space

29 Al 1/4 space

30 AN Superscript local text origin by
1/4 current text height

31 N Underlining on/off

.TEXT CONTROL CODES

Database Specification
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Text (continued) 4

Additional text parmeters can be control with the use of in-stream text
modifiers. Multiple text modifiers can be placed anywhere in a text string,
when bracketed by the delimiter: AB. The available text modifiers are:

Modifier | Meaning

D Double Character mode

S Single Character mode

F'name" | Specify text font by file name

f<n> Specify text font by number

C<n> Specify color by number (O =

Restore original color)

H<n> Specify text height

L<n> Specify line spacing

W<n> Specify text width

h<n> Specify text height and width
TEXT MODIFIERS

Example:

INS TEXT "ABC”Bh.25C12°BDEF"BhC*BGHI" COLOR 10 HGT .15:
will put in the followihg text:

ABCDEFGHI

-~ A

ol

| +--Original hgt and color (hgt .15, color 10)

|

| | G to end

|

| - hgt .25, color 12

| D to F

|

P Initial hgt and color (hgt .15, color 10)
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Text (continued) 4

Personal Designer can operate in a 'Double Character Mode' in which each
character is represented by two bytes in the text string. Double character
mode can be enabled with the text modifier "D" listed above, or by specifying
the special text font number 32001. In double character mode, the first
character in each pair indicates a text font (file), the font character is converted
to an ASCII number and then to a font file name, for example, the font letter
"A" represents the font file TFOO0O065.FNT. The second character is the
character in the indicated font. This mode is used to support the more
complex Asian character systems.

Example:

AAFDbFC => Font 65 Letter "A"
Font 70 Letter "b"
Font 70 Letter "¢
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NAME SIZE FORMAT CONTENTS

PX 12 R*4(3) Point coordinate

Special Considerations:

A point entity is displayed as a small '+' symbol whose size is constant (user
selectable) regardless of the current viewing scale.
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Linear Dimension 6

NAME SIZE FORMAT CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
only)
[*2(6) 1 Justification
1=left
2=right
3=center
2 Associativity flag
1=D4 subrecord present
O=no associativity
3 End #1 MV number
4 Text font number
5 Slant angle
6 End #2 MV number
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
TX NC C*NC Character string
L1 24 R*4(3,2) Coordinates of first witness line
(optional subrecord)
L2 24 R*4(3,2) Coordinates of second witness line
(optional subrecord)
XN NV*12 R*4(3,NV) Coordinates of arrow geometry
~ (one or more subrecords)
D1 84 Dimension parameters
R*4(15) 1-3 Pseudo-point 1 (X,Y,Z)

4-6 Pseudo-point 2 (X,Y,Z)
7 Angle

8 Offset

O Arrow size

10 Plus tolerance

11 Minus tolerance

12 Tolerance height

13 Scale
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Linar Dimension (continued) 6

NAME SIZE FORMAT CONTENTS
14 Tail length
. 15 (Reserved)
1*2(12) 1 Dimension orientation
1 = horizontal
2 = vertical
3 = point to point (PPNT)
2 Arrowhead orientation
1 = inside
2 = outside
3 Dimensioning standard
1 =ISO/JIS
2 = ANSI
4 Text alignment
1 = Aligned
2 = Not aligned
S5 Arrow type
6 Tolerance type
7 Tolerance precision
8 Construction plane
9 Precision
10 Dimension centering
1 = Centered
2 = Not centered
11-12(Reserved)
D2 NC C*NC Overriding text string
(optional subrecord)
D3 NC C*NC Auxiliary text string
(optional subrecord)
D4 8 Entity association
U*2 MIB of entity 1
I*2 Vertex of entity 1
U*2 MIB of entity 2
I*2 Vertex of entity 2
D5 NC C*NC Prefix text string
’ (optional subrecord)
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Linear Dimension (continued) 6

NAME SIZE FORMAT CONTENTS

TC 2 [*2 Dimension Text color
(optional subrecord)

OF 8 R*4(2) Dimension offsets
1 Offsetatend 1
2 Offset at end 2
(optional subrecord)

D6 28 Reference entity association
(used for parallel or perpendicular style)
I*4 MIB of reference entity
R*4(3) Psuedo point 1 (end 1 of ref. entity)
R*4(3) Psuedo point 2 (end 2 of ref. entity)

(optional subrecord)

Special Considerations:
The text of a linear dimension should be center justified.

The vertex fields in the D4 subrecord can contain integer numbers of the range
-1 to 1000. A "-1" indicates that the association is to the origin of the entity,
while a positive value indicates that the association is to the nth vertex of the
entity. A zero indicates no entity association. Linear dimensions without a D4
subrecord are associative to the two "pseudo” points in the D1 subrecord if it is
present. Similarly, if one of the vertex numbers in the D4 subrecord is zero,
then that end of the dimension is associative to the corresponding pseudo
point.
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Label 7

NAME SIZE FORMAT CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
only)
[*2(6) 1 Justification
' 1=left
2=right
3=center
2 (Reserved)
3 (Reserved)
4 Text font number
S Slant angle
6 (Reserved)
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
X NC C*NC Character string
XN NV*12 R*4(3,NV) Coordinates of arrow geometry
(one or more subrecords)
D1 84 Dimension parameters
U*2 MIB of associated entity
*2(11) 1 MV number
2-11 (Reserved)
R*4(9) 1 Angle
2 Offset
3 Arrowhead size
4-7 (Reserved)
8 Tail length
9 Balloon diameter
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| Label (continued) 7

NAME SIZE FORMAT CONTENTS
1*2(12) 1-2 (Reserved)
3 Dimensioning standard
=[SO or JIS
2 = ANSI

4 (Reserved)

5 Arrowhead type
6-7 (Reserved)

8 CPL
9-12 (Reserved)

AP 36 Balloon arc data

(uses transform from TD subrecord)
(one or more subrecords)

R*4(9) 1-3 Arc origin

Radius 1

Starting angle 1

Ending angle 1

Radius 2 (0.0 = no second arc)

Starting angle 2

Ending angle 2

Oo0o~NOO,H

D2 NC C*NC Overriding text string
(optional subrecord)

D3 NC C*NC Auxiliary text string
(optional subrecord)

D5 NC C*NC Prefix text string
" (optional subrecord)

TC 2 *2 Dimension Text color
(optional subrecord)

Special Considerations:
This entity type may be referred to as a "balloon" (if the AP subrecord is

present) or a PDIM (point dimension), which is a special form where the text of
the label is the XYZ coordinate at the point of the arrowhead.
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Radius Dimension 8

FORMAT

NAME SIZE CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
only)
[*2(6) 1 Justification
1 =left
2 = right
3 = center
2 Associativity flag
1 = associative
0 = no associativity
3 (Reserved)
4 Text font number
5 Slant angle
6 (Reserved)
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
TX NC C*NC Character string
XN NV*12 R*4(3,NV) Coordinates of arrow geometry
(one or more subrecords)
D1 84 Dimension parameters
U*2 MIB of associated entity
I*2(11) 1 MV number
2-11 (Reserved)
R*4(9) 1 Angle
2 Offset
3 Arrowhead size
4 Plus tolerance
S Minus tolerance
6 Tolerance height
7 Dimension scale
8 Tail length
9 (Reserved)
[*2(12) 1 (Reserved)
2 Arrowhead orientation
1 = inside
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Radius Dimension (continued) 8

NAME SIZE FORMAT ' CONTENTS
2 = outside
3 Dimensioning standard
1 =1S0 or JIS
2 = ANSI
4 Text alignment
1 = aligned
2 = not aligned
Arrowhead type
Tolerance type
Tolerance precision
CPL ’
Precision
Diameter notation type
1 = "DIA"
2="0"
11 Dimension type
1 = radial
2 = label-style DDIM
12 Diameter symbol position
1 = suffix
2 = prefix
3 = no symbol

[
oV ®®N0v»

D2 NC C*NC Overriding text string
(optional subrecord)

D3 NC C*NC Auxiliary text string
(optional subrecord)

DS NC C*NC Prefix text string
(optional subrecord)

TC 2 I*2 Dimension Text color
(optional subrecord)
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Angular Dimension (continued) 9

NAME SIZE FORMAT CONTENTS
D1 84 Dimension parameters
U*2(2) 1 MIB of first associated line
2 MIB of second associated line (0 =
reference dimension with only
one associated line)
End number of first line
End number of second line
MV number
4-10 (Reserved)
Angle
Offset
Arrowhead size
Plus tolerance
Minus tolerance
Tolerance height
Reference angle
(Reserved)
(Reserved)
Arrowhead orientation
1 = inside
2 = outside
3 Dimensioning Standard
1 =ISO or JIS
2 = ANSI
4 Text alignment
1 = aligned
2 = not aligned
Arrowhead type
Tolerance type
Tolerance precision
CPL
Precision
10-11(Reserved)
12 Dimension type
-32000 = reference
Not 32000 = normal

1*2(10)

— O DN

R*4(9)

No gk W=

(00}
-1
O

*2(12)

[\

O oo ~JO W

D2 NC C*NC Overriding text string
(optional subrecord)
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Angular Dimension (continued) 9

NAME SIZE FORMAT CONTENTS
D3 NC C*NC Auxiliary text string
(optional subrecord)

D5 NC C*NC Prefix text string
(optional subrecord)

TC 2 [*2 Dimension Text color
(optional subrecord)

OF 8 R*4(2) Dimension offsets
1 Offsetatend 1
2 Offset atend 2
(optional subrecord)

Special Considerations:

The justification of the dimension will vary according the dimensioning
standard in use. ANSI is left justified, while ISO and JIS are center justified.
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NAME SIZE FORMAT CONTENTS
XH NV*12 R*4(3,NV) Crosshatch vectors
i (one or more subrecords)
XP 16 Crosshatch parameters
R*4 Angle
R*4 Spacing
R*4 Offset
1*2 Pattern

-1 = complimentary solid fill (XOR)
0 = standard
1 = solid fill

>1 = special
I*2 Number of boundaries
XN NV*12 R*4(3,NV) Crosshatch boundary

(one or more subrecords)

Special Considerations:

These subrecords may appear in any order and multiple XH subrecords may be
used for patterns, but the total PDF record size cannot exceed 65K.

The solid fill option is a function of the graphics display device driver only and
will not plot. This feature is used primarily for the creation of on-screen
menus.

The crosshatch entity is sometimes also used by UPL programs to create
"composite" or "universal" entities. Because a crosshatch is really nothing
more than a list of detached vectors, it can be used to represent almost
anything. A composite entity will generally contain only XH subrecords and
will often have a property attached to describe the entity as follows:

Property name: Type: Value: __Entity:

"CompEnt" "Integer” 0 General composite

"CompEnt" "Integer” 2 (Reserved)

"CompEnt" "Integer” 3 Centerline (no longer
used, see Centerline
entity)

"CompEnt" "Integer” 4 Section line
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Figure Instance 11

NAME SIZE FORMAT CONTENTS
EX 96 Extents
(transformed from the figure definition)
R*4(3,8) 1 minX, minY, min Z
2 maxX, mnY, minZ
3 max X, maxY, min Z
4 min X, maxY, min Z
S minX minY, maxZ
6 maxX,minY, maxZ
7 max X, maxY, maxZ
8 min X, maxY, maxZ
TF 62 Transforms
R*4(3) Scale
R*4(3,3) Rotation
R*4(3) Translation
U*2 MIB of figure definition entity
XF ? *2 Exploded entity type list
(present only on XFIG or NFIG)
AS ? Record Exploded entity association pointers
(present only on XFIG or NFIG)
1*2 Association type (1)
U*2 MIB of associated entity

Special Considerations:

See Chapter 5 "Figures" for more information on figure entities.

If the first word in a XF subrecord is a "-1" then all entity types are exploded.
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Diaeter Dimension 4

NAME SIZE FORMAT CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
only)
1*2(6) 1 Justification
1 = left
2 = right
3 = center
2 Associativity flag
1 = associative
O = no associativity
3 (Reserved)
4 Text font number
5 Slant angle
6 (Reserved)
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
X NC C*NC Character string
L1 24 R*4(3,2) Coordinates of first witness line
(optional subrecord)
L2 24 R*4(3,2) Coordinates of second witness line
(optional subrecord)
XN NV*12 R*4(3,NV) Coordinates of arrow geometry
(one or more subrecords)
D1 84 Dimension parameters
U*2 MIB of associated entity
[*2(11) 1 MV number
2-11 (Reserved)
R*4(9) 1 Angle
2 Offset
3 Arrowhead size
4 Plus tolerance
5 Minus tolerance
6 Tolerance height
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Diameter Dimension (continued)

NAME SIZE FORMAT CONTENTS
7 Dimension scale
8 Tail length
9 (Reserved)
1*2(12) 1 Dimension orientation

1 = horizontal

2 = vertical

3 = point to point (PPNT)
2 Arrowhead orientation

1 = inside

2 = outside
3 Dimensioning standard

= ISO or JIS
2 = ANSI
4 Text alignment
1 = aligned

2 = not aligned
5 Arrowhead type
6 Tolerance type
7 Tolerance precision
8
9

CPL
Precision
10 Diameter notation type
1 = "DIA"
2="0"
11 Dimension type
1 = radial

2 = label-style DDIM
12 Diameter symbol position

1 = suffix

2 = prefix

3 = no symbol
D2 NC C*NC Overriding text string

(optional subrecord)

D3 NC C*NC Auxiliary text string
{optional subrecord)

DS NC C*NC Prefix text string
(optional subrecord)
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12

Diameter Dimension (continued)

NAME SIZE FORMAT CONTENTS
TC 2 I*2 Dimension Text color
(optional subrecord)

OF 8 R*4(2) Dimension offsets
1 Offsetatend 1
2 Offset at end 2
(optional subrecord)

Special Considerations:

There are two forms of the diameter dimension:

@ 2.000 DDIM type 1

DDIM type 2

@ 2.000

DIAMETER DIMENSION TYPES

The text of a type 2 diameter dimension should be center justified.
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Multiple View 13

NAME SIZE FORMAT CONTENTS
TD 60 Text data
R*4(3,2) Rotation transform (x and y vectors
only)
[*2(6) 1 Justification
1 = left
2 = right
3 = center
2-3 (Reserved)
4 Text font number
5 Slant angle
6 (Reserved)
R*4(3) Origin
R*4 Height
R*4 Width
R*4 Line spacing
TX NC C*NC Character string
XN 60 R*4(3,5) Coordinates of frame or fold line
DX 20 View data
R*4(3) Rotation vector
R*4 Depth (Z value)
[*2 From MV (or CPL number if negative)
I*2 To MV (this MV's number)
DV 48 Transform data
R*4(3,3) Rotation
R*4(3) Translation

Special Considerations:

Multiple views are three dimensional views based on the techniques of
descriptive geometry. MVs are only active when in view 1, and further depend
on the status flag in the PPE and status of the Drawing Sheet they belong to, if
any. Each entity that appears in a MV will have a MV subrecord with bits set
for each MV in which the entity should be displayed.

Refer to Chapter 7 "Multiple Views" for more information.
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NAME SIZE FORMAT CONTENTS

EP 64 Ellipse data
R*4(3,3) Rotation transform
R*4(3) Origin
R*4 Major radius
R*4 Minor radius
R*4 Starting angle
R*4 Ending angle

Special Considerations:

None.
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