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Entity Types 3

This section contains detailed entity dependent information describing each entity type and
form. The data contained in the TAB2 array is integer. The data contained in the TAB3
array is real. Additional data may be contained with certain entities that are not
dependent on type. (Refer to the TAB2 description in chapter 2 of this manual).

3.0 Entity Types, Curve Parameters, and Surface Parameters

The following tables describe the entity types defined, the flange surface parameters, and
the range of curve parameters. Refer to tables 3-1, 3-2, and 3-3.

@z Table 3-1. Entity Types Defined
Type Code Type Code
0 Entity deleted 37 General note
1 Point 38 Centerline
2 Line 39 Section lining
3 Circle 40 Feature frame
4 Conic 41 Template
5 Spline 42
6 Composite curve 43
( 7 Vector 44
: 8 Point set 45 Systems GPG, Inserts, and N/C modals
9 3-dimensional spline
10 Machining curve 46 Toolpath
11 String 47 Composite toolpath
12 Rectangular array 48 Toolpath GPG and Inserts
13 Circular array 49 Tool
14 Copious data 50 Systems entity
15 Group 51
16 Variable 52 Hexahedron
17 53 '
@Z 18 Plane 54
- 19 Surface of revolution 55
20 Tabulated cylinder 56
21 Ruled/developable surface 57
22 Curve mesh surface 58
23 Fillet surface 59
24 60 Data point set
25 61 Data structure set
26 Reserved for Bezier surface 62
27 63
28 Offset surface 64
29 Composite surface ’ 65
30 Curve driven surface 66
31 Bezier curve 67
32 Linear dimension 68
33 Radius dimension 69
34 General label/taper dimension 70 Schematic element
35 Diameter dimension 71 Schematic connect table entity

( 36 Angular dimension
(;; 60458560 C 3-1



Entity Types Defined

Table 3-2. Curve Parameter Range

Curve Type U Min. U Max.
Line 0.0 1.0
Arc Start angle (in radians) End angle (in radians)
Conic Start angle (in radians) End angle (in radians)
Spline 0.0 Sum of chord-lengths of defining
points
Composite Curve 0.0 Sum of chord-lengths of n curves
n 2 2
3~Dimensional Spline 0.0 SQRT(C + C2 )
1 2
i=n
Machining Curve 1.0 Number of points in machining
curve
Table 3-3. Surface Parameter Range
Surface Type U Min. U Max. V Min. V Max.
Revolution, Curve parameters Start angle End angle
Sphere,
Cylinder,

Torus, Cone

Tabulated

Plane Ruled
Developable

Curve Mesh

Fillett

Offset
parameters

Composite

Curve parameters

0.0 1.0

0.0 1.0

0.0 Number of
variable

curves - 1
Center path parameters

Generating surface
parameters

0.0 1.0

First keyed-in parameter

0.0
0.0

0.0
curves - 1

0.0

Generating surface

0.0

Second keyed-in
parameter

1.0
1.0

Number of fixed

1.0

1.0

tU is lengthwise; V is along end arc.

3-2
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3.1 Type 1 - Point (Coordinate Values Are in Model Space)

)

( 3.1 Type 1 - Point (Coordinate Values Are in Model Space)

Table 3-4 describes the TAB2 and TAB3 data formats for Type 1 — Point.

Table 3-4. TAB2 and TAB3 Data Formats for Type 1 — Point

Form Description TAB2 TAB3
1 Screen position, Variable name for X or O X,Y,Z
key in, fan, or Variable name for Y or O
incremental Variable name for Z or O
(or none)
2 Polar coordinates Pointer to base point X,Y,Z
Variable name for angle or 0 Angle
Variable name for radius or 0 Radius
@ij 3 Delta coordinates Pointer to base point X,Y,Z
Variable name for DX or 0 DX
Variable name for DY or O DY
Variable name for DZ or O DZ
4 A vectored distance Pointer to base point X,Y,Z
from a given point Pointer to the vector Distance

Direction indicator implied
for distance
Variable name for distance or O

qz 5 The center of a circle Pointer to the circle X,Y,Z
6 On a circle at an angle Pointer to the circle X,Y,Z

Variable name for angle or 0O Angle

7 Curve endpoint Pointer to the curve X,Y,Z

Position indicator

8 Intersection of two Pointer to curve 1 X,Y,Z
curves Pointer to curve 2
&Z Position indicator
9 Regenerate spline Pointer to spline X,Y,2
points
10 On a line at a given Pointer to line X,Y,Z
abscissa, ordinate, or Coordinate indicator
depth (1l =X,2=Y,3=2)
Variable name for X or Y Value or
or Z or 0 coordinate value
11 Normal projection of Pointer to base point X,Y,Z
a point to a curve Pointer to curve

Subselection (when present)

‘QJ 60458560 C 3-3




3.1 Type 1 — Point (Coordinate Values Are in Model Space)

Table 3-4. TAB2 and TAB3 Data Formats for Type 1 — Point (Continued)
Form Description TAB2 TAB3
12 Bearing/distance Pointer to base point X,Y,Z
(1 = North, 2 = South) Distance
(1 = East, 2 = West)
Degrees
Minutes
Seconds
4 variable names or 0O
13 On a curve at a Pointer to curve X,Y,Z
parameter Variable name for parameter or 0 Parameter
14 Surface point Surface point form X,Y,Z
1 Normal NX,NY,NZ
2 Pierce T,U,V
3 Curve - finite plane
4 Curve - surface
5 U,V parameter
Pointer to surface
Pointer to first base entity
Pointer to base point (or 0) (1,2)
Pointer to curve (3,4)
Unused ( = 0) (5)
Pointer to second base entity
Unused ( = 0) (1)
Pointer to pierce vector/line (or 0) (2)
Unused ( = 0) (3-5)
NOTE
NX,NY,NZ is the unit surface normal; T is the
nonunit curve parameter at the curve-surface
intersection; U,V are the unit surface
parameters.
15 Spherical Variable name for radius or O X,Y,Z
Variable name for Z-axis angle Radius
or 0 Z-axis angle
Variable name for X-axis angle X-axis angle
or 0
16 Detail magnify Pointer to original point X,Y,Z
XT,YT,ZT,R
of circle detail
magnified from
XT,YT,ZT,R
of circle detail
magnified to
30 Axis origin 0 X,Y,Z

All integer data is used for associative regeneration.

coordinate is used for associative regeneration.

All real data following the Z

60458560 C
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3.2 Type 2 - Line (Coordinate Values Are in Model Space)

3.2 Type 2 - Line (Coordinate Values Are in Model Space)

Table 3-5 describes the TAB2 and TAB3 data formats for Type 2 - Line.

Table 3-5. TAB2 and TAB3 Data Formats for Type 2 - Line
Form Description TAB2 TAB3
1 Screen position or Variable name for X1 or O Eight words of basic line
key in Variable name for Yl or O data
Variable name for Zl or O
Variable name for X2 or O
Variable name for Y2 or O
Variable name for Z2 or O
(or none)
2 Join between two Pointer to point 1 Eight words of basic line
points Pointer to point 2 data
3 Tangent to two curves Pointer to curve 1 Eight words of basic line
Pointer to curve 2 data
Position indicator 1 Position indicator
point 1
Position indicator 2 Position indicator
point 2
4 Through a point, Pointer to point H/V indicator Eight words of basic line
horizontal or 1 Horizontal data
vertical 2 Vertical
5 Through a point, Pointer to point Eight words of basic line
tangent to a curve Pointer to curve data
Position indicator Indicator point
6 Through a point, Pointer to point Eight words of basic line
at an angle to a line Pointer to line data
Variable name for angle or 0 Angle
Variable name for distance or 0 Distance
7 Through a point, Pointer to point Eight words of basic line
parallel to a line Pointer to line data
8 Through a point, Pointer to point Eight words of basic line
perpendicular to a Pointer to line data
line
9 Parallel to a line Pointer to line Eight words of basic line
at a distance Side indicator data
Variable name for distance or 0O Distance
60458560 C 3-5




3.2 Type 2 - Line (Coordinate Values Are in Model Space)

Table 3-5. TAB2 and TAB3 Data Formats for Type 2 — Line (Continued)
Form Description TAB2 TAB3
10 Parallel to a line, Pointer to curve Eight words of basic line

11

12

13

15

16

19

All integer data is used for associative regeneration.

tangent to a curve

Perpendicular to a
line, tangent to a
curve

Line divided into n
segments

Join between ends
of two curves

Axis

Chamfer

Detail magnify

Pointer to line
Position indicator

Pointer to curve
Pointer to line
Position indicator

Pointer to line
Number of segments

Current segment number

Variable name or 0

Pointer to curve 1
Pointer to curve 2
Position indicator 1
Position indicator 2

Axis indicator
1 Horizontal
2 Vertical

Pointer to line 1
Pointer to line 2
Trim indicator 1
Trim indicator 2

Variable name for distance or O
Variable name for angle or O

Pointer to original line

The eight words of real data are:

0.0
1.0

X1
Y1
Z1

X2
Y2
z2

Start line parameter

End line parameter

Coordinates of first point

Coordinates of second point

data

Eight words of basic line
data

Eight words of basic line
data

Eight words of basic line
data

XT,YT indicator point 1
XT,YT indicator point 2

Eight words of basic line
data

Eight words of basic line
data

Chamfer distance

Angle WRT to line 1

XT, YT space point
XT, YT trim side 1
XT, YT trim side 2

Eight words of basic line
data XT,YT,ZT,R of circle
detail magnified from
XT,YT,ZT,R of circle detail
magnified to

60458560 C
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3.3 Type 3 - Circle

3.3 Type 3 - Circle

Table 3-6 describes the TAB2 and TAB3 data formats for Type 3 - Circle.

Table 3-6. TAB2 and TAB3 Data Formats for Type

Form Description

TAB2

3 - Circle

TAB3

1 Screen position or
key in center and
radius

2 Center point and
radius

3 Center point and

tangent line

4 Center point and

tangent circle

5 Center point and
point on
circumference

60458560 C

Variable name for
or O

Variable name for
Variable name for

start angle

end angle or O
X or O

Variable name for Y or O

Variable name for
Variable name for
(or none)

Pointer to point
Variable name for
or O

Variable name for
Variable name for
Variable name for
Variable name for
Variable name for

Pointer to point
Pointer to line
Variable name for
or O

Variable name for
Variable name for
Variable name for
Variable name for
Variable name for

Pointer to point
IN/OUT indicator
Pointer to circle
Variable name for
or O

Variable name for
or O

Variable name for
Variable name for
Variable name for
Variable name for

Pointer to point 1
Pointer to point 2
Variable namé for
or 0

Variable name for end angle or O

Variable name for
Variable name for
Variable name for
Variable name for

Z or O
radius or O

start angle

end angle or 0
X or O

Y or O

Z or O

radius or O

start angle

end angle or O
X or O

Y or O

Z or 0

radius or O

start angle
end angle

X or O
Y or O

Z or O

radius or 0

start angle

X or O
Y or O
Z or O
radius or O

Six words of basic
arc/circle data

Six words of basic
arc/circle data

Six words of basic
arc/circle data

Six words of basic
arc/circle data

Six words of basic
arc/circle data

3-7




3.3 Type 3 - Circle

Table 3-6. TAB2 and TAB3 Data Formats for Type 3 - Circle (Continued)

Form Description TAB2 TAB3

6 Through three points Pointer to point 1 Six words of basic
Pointer to point 2 arc/circle data
Pointer to point 3
6 variable names or 0

10

11

Arc segment from
existing circle

Tangent to two
curves (fillet)

Inscribed in three
lines

Normal to view

Detail magnify

Pointer to
6 variable

Pointer to
Pointer to

circle
names or 0

curve 1
curve 2

Trim indicator 1

Trim indicator 2

Position indicator 1

Position indicator 2

Variable name for start angle

or 0

Variable name for end angle

or 0

Variable name for X or O
Variable name for Y or O
Variable name for Z or O
Variable name for radius or 0

Pointer to
Pointer to
Pointer to
6 variable

Pointer to

Pointer to
6 variable

Pointer to

line 1
line 2
line 3
names or 0

center point

edge point
names or 0

original circle

All integer data is used for associative regeneration.
The six words of real data are:

1. Start angle (radians)

2. End angle (radians)

3. XT

4. YT Coordinates of center point

5. ZT

6. Radius

Six words of basic
arc/circle data

Six words of basic
arc/circle data

X Center

Y approximation
X First trim

Y end

X Second trim

Y end

Six words of basic
arc/circle data

Six words of basic
arc/circle data

X Normal

:

2

Vector
Angle from center
to edge point

Six words of basic arc/circle

data

XT,YT,ZT,R of circle detail
magnified from XT,YT,ZT,R of
circle detail magnified to

60458560 C
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3.4 Type 4 - Conic

Tables 3-7 and 3-8 describe the TAB2 and TAB3 data formats for Type 4 - Conic.

Table 3-7.

Word

3.4 Type 4 - Conic

TAB2 Data Format for Type 4 - Conic

Description

Type of conic (refer to types below)

i+l Number of points to satisfy 0.001 crown height
i+2 Type of conic offset (only if TAB2(i)=1)
Table 3-8. TAB3 Data Format for Type 4 — Conic
Word Description
j tl Initial parameter (0-2 pi for ellipse)
j+1 t2 Final parameter (0-2 pi for ellipse)
j+2 ZT Z value (transform space)
jt3 XT1
j+a YT1 Endpoint coordinates
j+5 XT2
j+6 YT2
i+7 XT I Origin point in conic plane
j+8 YT
j+?0 té } Coefficients of conic equation in a standard parametric form
j+
j+ll SINA Angle of rotation in conic plane
j+l2 COSA
j+13 oD 2-dimensional offset distance (only if TAB2(i)=1)
For offset ellipse:
< 0 Offset to the left
> 0 Offset to the right
For all other conics:

< 0 Offset to the right

> 0 Offset to the left
60458560 C 3-9




3.4 Type

(]
—

Type

]
N

Type

X1 =
Y1 =

Type = 3

X1 =
Yl =

Type = 4

Xl =
Y1l =

4 -~ Conic

defines an offset conic.

c o

defines an ellipse where:

(k2/SQRT(TAN2(t)+k22/k12))*SIGN(COS(t))
TAN(t)*X1

defines a parabola where:

t2/kl
t

defines a hyperbola where:

kl/cos(t)
K2*TAN(t)

In all cases, output is generated by:

X
Y

3-10

X1*COSA-Y1*SINA+XT -
X1*SINA+Y1*COSA+YT

5k,
[

Y
w 7
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3.5 Type 5 - Rotated Cubic Spline

~~

3.5 Type 5 - Rotated Cubic Spline

The following describes the TAB2 and TAB3 data formats for Type 5 — Rotated Cubic Spline.

Form 1 - 2-D Spline

Form 2 - Offset 2-D Spline

Tables 3-9 and 3-10 describe the TAB2 and TAB3 data formats for forms 1 and 2.

Table 3-9. TAB2 Data Format for Form 1 - 2-D Spline and Form 2 - Offset 2-D Spline

Word Description
( i Number of points defining original spline (n)
i+l Number of points to approximate first segment to 0.001 crown height
i+n-1 Number of points to approximate last segment to 0.001 crown height
i+n Pointer to first point (= 0 if not defined by existing point)
( i+2*n-1 Pointer to nth point (= 0 if not defined by existing point)
Q‘ 60458560 C 3-11




3.5 Type 5 - Rotated Cubic Spline

Table 3-10. TAB3 Data Format for Form 1 - 2-D Spline and Form 2 - Offset 2-D Spline
Word Description
j tlc Initial parameter for complete curve, = O when created
j+1 t2c Final parameter for complete curve
j+2 t21 Final parameter for original curve
j+3 XT at tlC
j+4 YT at tlC
j+5 XT at t2C
j+6 YT at t2C
j+7 ZT Depth of spline
j+8 DS Offset distance
< 0 Offset to the right
> 0 Offset to the left
j+9 tll Initial parameter for first segment
j+10 XT1 Coordinates of initial point of first segment
j+1l YT1
j+12 o1 Rotation angle for first segment in radians
j+13 SI1 Slope at beginning of first segment
jtl4 SF1 Slope at end of first segment

§+6%(n-1)+3

j+6*(n-1)+4
J+6*(n-1)+5

j+6*(n—-1)+6

j+6*(n-1)+7
j+6*(n-1)+8

j+6*(n—-1)+9

tl(n-1)

XT(n-1)
YT(n-1)

0(n-1)

SI(n-1)
SF(n-1)

t21

Slope is relative to the segment as rotated.

Initial parameter for last segment (n-first)

Coordinates of initial point for last segment

Rotation angle for last segment in radians

Slope at beginning of last segment
Slope at end of last segment

The parameter must be chord length between defining points.

60458560 C
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3.5 Type 5 - Rotated Cubic Spline

Form 3 - Detail Magnify

Tables 3-11 and 3-12 describe additional TAB2 and TAB3 data formats for Form 3 - Detail
Magnify.

Table 3-11. Additional TAB2 Data Format for Form 3 - Detail Magnify

Word Description

i+2%*n Pointer to the original spline

Table 3-12. Additional TAB3 Data Format for Form 3 - Detail Magnify

Word Description

j+6*(n-1)+10 XT,YT,ZT,R of circle detail magnified from
j+t6*(n-1)+14 XT,YT,ZT,R of circle detail magnified to

Form 10 - Non-Regenerative 2-D Spline
The following information applies to data formats for Form 10 - Non-Regenerative 2-D Spline.
TAB2 does not include i+n...i+2%n-1

For each segment, k, and parameter, t: (tlk<{t<tl(k+1])

p = t-tlk

DT = tllk+l]-tlk

A = (SIk+SFk)/(DT*DT)
B = (-2.0*%SIk-SFk)/DT
COS = COSINE(Ok)

SIN = SIN(Ok)

= A*p34+B*p2+SIk*p

q
X~ = XTk+p*COS—q*SIN
Y~ = YTk+p*SIN+q*COS

DIR = 3.0%A*p2+2,0%B*p+SIk
DIRX = COS—-DIR*SIN
DIRY = SIN+DIR*COS
DIST = (DIRX*DIRX+DIRY*DIRY)L./2
XT = X“-DS*DIRY/DIST
YT = Y +DS*DIRX/DIST
60458560 C 3-13




3.6 Type 6 — Composite Curve

3.6 Type 6 - Composite Curve

Tables 3-13 and 3-14 describe the TAB2 and TAB3 data formats for Type 6 — Composite Curve.

Table 3-13. TAB2 Data Format for Type 6 - Composite Curve

Word Description

i Number of subcurves (n)?t

i+l Pointer to first subcurve (K 0 if subcurve to be evaluated in reverse

. direction)

i+n Pointer to nth subcurve (< 0 if subcurve to be evaluated in reverse direction)

Table 3-14. TAB3 Data Format for Type 6 — Composite Curve

Word Description

j Start parameter = 0.0

j+l End parameter = sum of chord lengths of n curves
jt+2 Chord length of first curve

j+3 Sum of chord lengths of first two curves

j+n+2 Sum of chord length of n curves

tSubcurves must be contiguous.

3-14 60458560 C
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3.7 Type 7 - Vector

3.7 Type 7 - Vector

-~ -

Table 3-15 describes the TAB2 and TAB3 data formats for Type 7 - Vector.

Table 3-15. TAB2 and TAB3 data formats for Type 7 - Vector

Form Description TAB2 TAB3

1 Screen position or absolute 15 words of basic vector data
coordinates

2 Between two existing points Pointer to point 15 words of basic vector data

Pointer to point

3 Unit normal to a surface Pointer to point 15 words of basic vector data

Qi: 4 Scalar times an existing Pointer to vector 15 words of basic vector data
vector scalar

5 Cross product of two vectors Pointer to vector 15 words of basic vector data

Pointer to vector

6 Normalized vector Pointer to vector 15 words of basic vector data
Pointer to point

7 Length at given angle in Pointer to point 15 words of basic vector data
{Z given plane angle length
8 Intersection of two planes Pointer to plane 15 words of basic vector data

Pointer to plane

9 Addition or subtraction of Pointer to vector 15 words of basic vector data
two vectors Pointer to vector
Add = 1, Sub = 2

10 Through a point in ATANGL Pointer to point 15 words of basic vector data
with line or vector Pointer to line or angle length
vector
‘l 12 Surface normal Pointer to surface 15 words of basic vector data

Q 60458560 C 3~15




3.7 Type 7 - Vector

The fifteen words of basic TAB3 vector data in model space are outlined in Table 3-16.

Table 3-16.

Word

Description

Fifteen Words of Basic TAB3 Vector Data in Model Space

3
j+1
j+2

j+3
j+a
i+

j+6
j+7
j+8

§+9
j+10
3411

j+12
j+13
j+l4

N = X

} Tail

Head

N =< X

N < >

X
Y Unit vector of barb 2
Z

Unit vector of barb 3

N =<

: Unit vector of barb 1

60458560 C
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3.8 Type 8 - Point Set

3.8 Type 8 - Point Set

Tables 3-17 and 3-18 describe the TAB2 and TAB3 data formats for Type 8 - Point Set.

Table 3-17. TAB2 Data Format for Type 8 - Point Set

Word Description

i Number of points = n
4  Triangle

5 Rectangle
7 Hexagon

Table 3-18. TAB3 Data Format for Type 8 - Point Set

Word Description
3j Start parameter = 1.0
j+1 End parameter = n.0
j+2 Z = Depth for this point set
j+3 X1
j+a4 Y1
. List of 2-D points defining this point set
j+2n+l Xn
j+2n+2 Yn
NOTE
Form 1 defines a closed point set; form 2
defines an open point set.
60458560 C 3-17




3.9 Type 9 - 3-D Spline

3.9 Type 9 - 3-D Spline

The following describes the TAB2 and TAB3 data formats for Type 9 - 3-D Spline.

Form 11 - Standard Continuous 2nd Derivative 3-D Spline

Form 12 - Surface Intersection - Continuous 2nd Derivative 3-D Spline

Tables 3-19 and 3-20 describe the TAB2 and TAB3 data formats for forms 11 and 12.

Table 3-19Y. TAB2 Data Format for Form 11 - Standard Continuous 2nd Derivative 3-D Spline
and Form 12 - Surface Intersection Continuous 2nd Derivative 3-D Spline

Word Description

i Number of points to approximate to 0.005 crown height

i+l Unused

i+2 Unused

i+3 Number of points defining original spline

i+4 Pointer to first point (= 0 if not an existing POINT entity)

i+n+3 Pointer to last point (= 0 if not an existing POINT entity)

3-18 60458560 C
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3.9 Type 9 - 3-D Spline

Table 3-20. TAB3 Data Format for Form 11 - Standard Continuous 2nd Derivative 3-D Spline
and Form 12 - Surface Intersection Continuous 2nd Derivative 3-D Spline

Word Description

j Initial parameter of curve

j+1 Final parameter of curve

j+2 t Parameter value at first defining point (= 0)

j+3 AXy

j+a4 BX3 Cubic coefficients defining X in first segment

j+5 cxX;

jt6 DXy

j+7 AY;

j+8 BY; Cubic coefficients defining Y in first segment

j+9 CY)

j+10 DY,

j+il AZl

j+12 BZ; Cubic coefficients defining Z in first segment

j+13 CZy

j+l4 DZ;

j+15 tg Parameter value at second defining point

j+13*(n-1)-11

j+13*(n-1)-10
j+13*(n-1)-9
j+13*(n-1)-8

j+13*%(n-1)-7

j+13*(n-1)-6
j+13*(n-1)-5
j+13*%(n-1)-4
j+13*(n—-1)-3

j+13*(n-1)-2
j+13%(n-1)-1
j+13*(n-1)

j+13%(n=-1)+1

j+13%n-11

60458560 C

tn-1 Parameter value at (n-1)th defining point

AXn~-1
BXn-1
CXn-1
DXn-1

Cubic coefficients defining X in last segment

AYn~-1
BXn-1
CYn-1
DYn-1

Cubic coefficients defining Y in last segment

AZn-1
BZn-1
CZn-1
DZn-1

Cubic coefficients defining Z in last segment

R . —

tn Parameter value at last defining point




3.9 Type 9 - 3-D Spline

Form 20 - Non-Regenerative Continuous Second Derivative Spline
For form 20, TAB2 does not include i+4...itnt+3.
All coefficients are stored in model space.
' The parameter (T) is the cumulative chord length between defining points.
For each segment k and parameter T:
Tk < T < Tktl
0.07< u < 1.0
DT = (Tk+l - Tk)
u = (T-Tk)/DT
X = AXk*u3 + BXk*uZ + CYk*u + DXk

Y = AYk*u3 + BYk*u2 + CYk*u + DYk
Z = AZk*u3 + BZk*u2 + CZk*u + DZk

X° = (3*%AXk*u2 + 2*BXk*u + CXk)/DT
Y~ = (3*%AYk*u2 + 2*BYk*u + CYk)/DT
Z” = (3*%*AZk*u2 + 2*BZk*u + CZk)/DT

DXk, DYk, DZk are the coordinates of the kth point.
The coordinates of the final point are:
Xn = AXn-1 + BXn-1 + CXn-1 + DXn-1

Yn = AYn-1 + BYn-1 + CYn-1 + DYn-1
Zn = AZn—-]1 + BZn-1 + CZn-1 + DZn-1

3-20
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3.10 Type 10 - Machining Curve (Coordinate Values Are in Model Space)

3.10 Type 10 - Machining Curve (Coordinate Values Are in Model Space)

Tables 3-21 and 3-22 describe the TAB2 and TAB3 data formats for Type 10 - Machining Curve.

Table 3-21. TAB2 Data Format for Type 10 - Machining Curve

Word Description

i Number of copious data pointers (=n)
i+l ’

: List of copious pointers

i+n

Table 3-22. TAB3 Data Format for Type 10 - Machining Curve

Word Description

j Start parameter = 1.0

j+1 End parameter = Number of points in machining curve
Form = 1 is a surface edge curve.

Form = 2 is a surface intersection curve.

Form = 3 is a draft curve to a depth.

Form = 4 is a draft curve to a surface or a machining curve.
Form = 5 is a fillet center path.

Form = 6 is a fillet edge path.

For forms 1, 2, 4, and 6, the unit (drive) surface normals are

60458560 C

carried after each

point.
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3.11 Type 11 - String

3.11 Type 11 - String

Tables 3-23 and 3-24 describe the TAB2 and TAB3 data formats for Type 11 - String.

Table 3-23. TAB2 Data Format for Type 11 - String

£y
g

Word Description

i n - number of clusters

i+l Count of lines or arcs in lst cluster (count <0 arc)
i+N Count of lines or arcs in last cluster

-

Table 3-24. TAB3 Data Format for Type 11 - String

Word Description
3j Z Depth for this string
X1 Point 1
Y1
: for each line cluster n lines long

Xn+l Point n+l
Yn+l

AGO
AEND
X for each arc

Angles are stored in degrees.

3-22
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3.12 Type 12 - Rectangular Array

3.12 Type 12 - Rectangular Array

Tables 3-25 and 3-26 describe the TAB2 and TAB3 data formats for Type 12 - Rectangular Array.

Table 3-25. TAB2 Data Format for Type 12 - Rectangular Array

Word Description

i Pointer to base entity

i+l Number of X positions

i+2 Number of Y positions

i+3 Do-Don“t list count = n

i+4 Do-Don“t flag = 1 Don“t; = 0 Do
i+5 Position #1

i+2+n Position #n-2

Table 3-26. TAB3 Data Format for Type 12 - Rectangular Array

Word Description

3 X

i+l Y

j+2 Z

j+3 DX distance

j+h DY distance

j+5 Angle with horizontal (radians)

60458560 C 3-23




3.13 Type 13 - Circular Array

3.13 Type 13 - Circular Array

Tables 3-27 and 3-28 describe the TAB2 and TAB3 data formats for Type 13 - Circular Array.

Table 3-27. TAB2 Data Format for Type 13 - Circular Array
Word Description
i Pointer to base

i+l Number of holes

i+2 Do—-Don”t list count = n

i+3 Do-Don”"t flag = 1 Don"t; = 0 Do

i+l+n Position #n-2

Table 3-28. TAB3 Data Format for Type 13 - Circular Array
Word Description

hj X

j+1 Y

j+2 pA

j+3 Radius

jta4 Start angle

j+5 Delta angle

3-24 60458560 C
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3.14 Type l4 - Copious Data

~

3.14 Type 14 - Copious Data

The following describes the TAB2 and TAB3 data formats for Type 14 — Copious Data.

Form O - Standard Copious Data
Form 1 - N/C Toolpath Copious Data
Form 2 - N/C Tool Image Copious Data

Tables 3-29 and 3-30 describe the TAB2 and TAB3 data formats for form O.

Table 3-29. TAB2 Data Format for Form 0 - Standard Copious Data

(“~ Word Description

i Display switch:

1  Doubles (XT,YT)
2 Triples (X,Y,Z model)

3  Sextuples Display odd triples (X,Y,Z)(NX,NY,NZ) normal

4 Sextuples Display even triples

5 Sextuples Display odd triples first then even triples with nondisplay of
connecting line

Q: i+l Number of points in TAB3
i+2 Entity display:

< 0 Don"t display
0 Display as a complete entity (the whole curve is contained in this copious
data)
1 Don"t initialize display (the final curve segment is contained in this
copious data)
2 Don”t terminate display (the initial curve segment is contained in this

copious data)
«Z 3 Don"t initialize or terminate display (a middle curve segment is contained
in this copious data)

Table 3-30. TAB3 Data Format for Form 0 — Standard Copious Data

Word Description
3 X of first point (or DEPTH if TAB2(i) = 1)
= -
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3.14 Type 14 - Copious Data

Form 1 - N/C Toolpath Copious Data

Refer to Type 46 for additional information
about N/C Toolpath Copious Data.

General rules:

A.

B.

3-26

Toolpath copious entities use a maximum of 256 TAB2 words and 256 TAB3 words.

Toolpath copious entities form a one-way linked list.

The sequence number of a toolpath copious entity must be greater than the sequence

number of the next toolpath copious entity in the list.

All toolpath copious entities are stored with a view of definition of 1 (model space).

All integer and real data for a single toolpath statement are stored in one entity. If
there is not enough room left in either TAB2 or TAB3 for an entire statement, a new
copious must be created.

Each statement in a toolpath has a statement type, a line number, and optional character

data.

CONSOWVHWLN -~

10

12
13
14
15
16
17

The statement types are:

- Unknown
- GOTO

FROM

— GODLTA  (mot currently stored)
~ GODLTA/D (not currently stored)
- CIRCLE

~ CIRCLE/CCLW

— CIRCLE/CLW

~ MULTAX/ON

- MULTAX/OFF
- CALL

- #CALL
#STTOOL
#STHOLD
#ARCEND

- CALLX
End-of-Macro

60458560 C
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3.14 Type 14 - Copious Data

Tables 3-31 and 3-32 describe the TAB2 and TAB3 data formats for Form 1 - N/C Toolpath
Copious Data.

‘N

Table 3-31. TAB2 Data Format for Form 1 — N/C Toolpath Copious Data

Word Description
i TABl1 pointer to the next toolpath copious entity or O for the last entity
i+l Integer data for the toolpath statements
i+N-1 Integer data for the toolpath statements (N<=256)
(Z Table 3-32. TAB3 Data Format for Form 1 - N/C Toolpath Copious Data
Word Description
i Real data for GOTO, FROM, and CIRCLE statements

j+M-1 Real data for GOTO, FROM, and CIRCLE statements (M<=256)

'[j General rules for unknown, MULTAX, CALL, #CALL, #STTOOL, #STHOLD, #ARCEND, CALLX, and
end-of-macro statements:

A. Text for the entire statement is stored in TAB2.
B. End-of-macro statements have no text data (N = 0 always).

C. A CALL or #CALL statement signals the start of a macro. A CALLX statement does not
start a macro.

(Z D. An end-of-macro statement signals the end of a macro and must always follow a CALL or
#CALL statement.

E. Nested macros are not allowed.
F. Any types of statements except CALL, #CALL, and end-of-macro may appear in a macro.
G. Any number of statements may be in a macro, including none.

H. The line numbers of all macro statements are -l. This includes end-of-macro statements
but does not include CALL or #CALL statements.

I. There is no TAB3 data for any of these statements.

C
C
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3.14 Type 14 - Copious Data

Table 3-33 describes the TAB2 data format for Unknown, MULTAX, CALL, #CALL, #STTOOL,
#STHOLD, #ARCEND, CALLX, and End-of-Macro statements.

Table 3-33. TAB2 Data Format for Unknown, MULTAX, CALL, #CALL, #STTOOL, #STHOLD, #ARCEND,
CALLX, and End-of-Macro Statements

Word Description

i Statement type = 1, 9, 10, 11, 12, 13, 14, 15, 16, or 17

i+l Line number = L; L=-1 for statements in a macro; otherwise, 1<=L<=99999
it+2 Number of characters of statement text = N, N>=0

i+3 Hollerith packed text, left justified

i+M+2 Hollerith packed text, left-justified
M = (N+SYCPW-2)/SYCPW where SYCPW = system character per word

General rules for GOTO, FROM, and GODLTA statements:

The GODLTA statement is currently not supported
and is not stored in a toolpath, if GODLTA is
added in the future it will have the following
format.

A. All coordinates are transform with respect to the view of definition of the toolpath.

B. Text data stored for these statements is for appended comments only. For example, only
“ $$ START POINT” would be stored for the statement:

GOTO/1,2,3 $$ START POINT

Tables 3-34 and 3-35 describe the TAB2 and TAB3 data formats for GOTO,FROM, and GODLTA
statements.

Table 3-34. TAB2 Data Format for GOTO, FROM, and GODLTA Statements

Word Description

i Statement type = 2, 3, or &4

i+l Line number = L; L=-1 for statements inh a macro; otherwise, 1<=L<=99999Y
i+2 Number of characters of statement text = N, N>=0

i+3 Hollerith packed text, left justified

i+M+2  Hollerith packed text, left—justified
M = (N+SYCPW-2)/SYCPW where SYCPW = system character per word
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3.14 Type 14 - Copious Data

Table 3-35. TAB3 Data Format for GOTO, FROM, and GODLTA Statements

-~

Word Description

j XT

j+l YT (only XT,YT are stored for 2-D toolpaths)
j+2 ZT (only XT,YT,ZT are stored for 3-D toolpaths)
j+3 IT

j+b JT

j+5 KT

General rules for GODLTA/D statements:

: The GODLTA/D statement is currently not
‘Ej supported and is not stored in a toolpath, if
GODLTA/D is added in the future it will have
the following format.

A. GODLTA/D is valid for 3-D and 6-D toolpaths only.

B. Text data stored for these statements is for appended comments only. For example, only
“~ $$ DELTA MOVE” would be stored for the statement:

( GODLTA/1 »2,3 $$ DELTA MOVE
Tables 3-36 and 3-37 describe the TAB2 and TAB3 data formats for GODLTA/D statements.

Table 3-36. TAB2 Data Format for GODLTA/D Statements

- Word Description
@i, i Statement type = 5
i+l Line number = L; L=-1 for statements in a macro; otherwise, 1<=L<=99999
i+2 Number of characters of statement text = N, N > 0
i+3 Hollerith packed text, left justified

i+M+2 Hollerith packed text, left—justified
M = (N+SYCPW-2)/SYCPW where SYCPW = system character per word

f
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3.14 Type 14 - Copious Data

Table 3-37. TAB3 Data Format for GODLTA/D Statements

Word

Description

D = distance of delta motion made along the previous tool axis

General rules for CIRCLE, CIRCLE/CCLW, and CIRCLE/CLW statements:

A. All coordinates are transform with respect to the view of definition of the toolpath.

B. Text data stored for these statements is for appended comments only.

“~ $$ CIRCLE Cl1”~ would be stored for the statement:

CIRCLE/1,2,3,0,0,1,5,CCLW $$ CIRCLE Cl

For example, only

C. Clockwise (CLW) and counterclockwise (CCLW) are with respect to a right-hand coordinate
system oriented along the circle vector.

D. For 2-D toolpaths a circle vector of (0,0,1) is assumed.

Tables 3-38 through 3-40 describe the various TAB2 and TAB3 data formats for CIRCLE,
CIRCLE/CCLW, and CIRCLE/CLW statements.

Table 3-38. TAB2 Data Format for CIRCLE, CIRCLE/CCLW, and CIRCLE/CLW Statements

Word Description

i Statement type = 6, 7, or 8

i+] Line number = L; L=-1 for statements in a macro; otherwise, 1<=L<=99999
i+2 Number of characters of statement text = N, N>=0

i+3 Hollerith packed text, left justified

i+M+2 Hollerith packed text, left-justified

M = (N+SYCPW-2)/SYCPW where SYCPW = system character per word

Table 3-39. Two—Dimensional TAB3 Data Format for CIRCLE, CIRCLE/CCLW,

and CIRCLE/CLW Statements

Word Description

j XT = circle center point

j+1 YT

j+2 R = circle radius

j+3 Unused

jt+a Unused

j+5 Unused

jt+6 Unused
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3.14 Type 14 - Copious Data

Table 3-40. Three-Dimensional and Six-Dimensional TAB3 Data Format for CIRCLE, CIRCLE/CCLW,
and CIRCLE/CLW Statements

Word Description

i XT = circle center point
j+l YT

j+2 T

j+3 IT = circle vector

j+4 JT

j+5 KT

j+6 R = circle radius

Form 2 - N/C Tool Image Copious Data

Refer to Type 49 for additional information
about N/C Copious Data.

General rules:
A. Tool image copious entities use a maximum of 255 TAB3 words.
B. Tool image copious entities form a one-way linked list.

C. The sequence number of a tool image copious entity must be greater than the sequence
number of the next tool image copious entity in the list.

D. All tool image copious entities are stored with a view of definition of 1 (model space).

Tables 3-41 and 3-42 describe the TAB2 and TAB3 data formats for form 2.

Table 3-41. TAB2 Data Format for Form 2 — N/C Tool Image Copious Data

Word Description
i TABl pointer to next copious entity (0 = the last entity)
60458560 C 3-31




3.14 Type 14 - Copious Data

TAB3 Data Format for Form 2 - N/C Tool Image Copious Data

Number of line segments (k) in the point set

Indicator that the first point in the point set is connected to the last in the
previous point set:

point
point
point

point
point
point

Form 2 entities use a maximum of 255 TAB3

in
in
in

in
in
in

point
point
point

point
point
point

words.

Table 3-42.
Word Description
J
i+l
0 No
1 Yes
j+2 Zero
j+3 X of first
jt+4 Y of first
j+5 Z of first
j+k*3 X of final
j+k*3+1 Y of final
jt+k*3+2 Z of final
3-32

set
set
set

set
set
set
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3.15 Type 15 - Group

3.15 Type 15 - Group

The following describes the TAB2 data formats for Type 15 - Group.

Form 1 - Standard Group
Form 2 - Balloon

Form 3 - Surface Texture Symbol

Form 4 - Datum Target Symbol

Forms 32-63 are reserved for IGES.

Table 3-43 describes the TAB2 data format for all forms.

Table 3-43. TAB2 Data Format for All Forms of Type 15 - Group

Word Description

i Count of entities
i+l

: Pointer to entity #n
;+n

Form 2 - Balloon

Table 3-44 describes an additional TAB2 data format for Form 2 - Balloon.

Table 3-44. Additional TAB2 Data Format for Form 2 - Balloon

Word Description

i Count of entities

i+l Pointer to arc #1

i+2 Pointer to leader (point set)

i+3 Pointer to cross-line if present (point set)

i+4 Pointer to upper text or only text (general note)
i+5 Pointer to lower text (general note)

i+6 Pointer to arc #2

i+7 Pointer to cross—line #2 if present

i+8 Pointer to upper text or only text

i+9 Pointer to lower text

i+10 Pointer to arc #3

60458560 C 3-33




3.15 Type 15 - Group

Form 4 - Datum Target Symbol

Table 3-45 describes an additional TAB2 data format for Form 4 - Datum Target Symbol.

Table 3-45, Additional TAB2 Data Format for Form 4 - Datum Target Symbol

Word Description

i Count of entities

i+l Pointer to arc #1

i+2 Pointer to leader (point set)

i+3 Pointer to cross—line (point set)

i+4 Pointer to lower text (general note)

i+5 Pointer to upper text (general note)

i+6 Pointer to point set if point or line delineation, arc if circle delineation
i+7 Point set if point delineation, section lining if circle delineation

i+8 Pointer to arc #2

i+9 Pointer to cross-—line

i+10 Pointer to lower text

i+ll Pointer to arc #3
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3.16 Type 16 — GRAPL Variables

~

3.16 Type 16 - GRAPL Variables

Tables 3-46 and 3-47 describe the TAB2 and TAB3 data formats for Type 16 — GRAPL Variables.

Table 3-46, TAB2 Data Format for Type 16 — GRAPL Variables

Word Description
1 Next available TAB2 index + 1  (initially 3)
2 First variable name (initially 3)
3 Second variable name (initially 0)
%
. Table 3-47. TAB3 Data Format for Type 16 — GRAPL Variables
Word Description
1 Next available TAB3 index + 1  (initially 3.0)
2 First value (initially 3.0)
3 Second value (initially 0.0)
C 60458560 C 3-35




3.18 Type 18 - Plane

)

q %
3.17 Type 17 - Reserved for Future System Use KL ;%

3.18 Type 18 - Plane

Tables 3-48 and 3-4Y describe the TAB2 and TAB3 data formats for Type 18 — Plane.

Table 3-48, TAB2 Data Format for Type 18 - Plane

Word Description

i TABl pointer to one boundary line

i+l TABl1 pointer to opposite boundary line

i+2 Number of paths in U-direction

i+3 Number of paths in V-direction

i+4 Number of points/U-path ¢
i+5 Number of points/V-path

i+6 Number of copious entities

i+7 Pointer to first copious entity

Table 3-49. TAB3 Data Format for Type 18 - Plane

PR
Word Description ,
i UMIN 0.0
j+1 VMIN 0.0
j+2 UMAX 1.0
j+3 VMAX 1.0
j+4 Start parameter first curve 0.0
i+5 End parameter first curve 1.0
j+6 Start parameter second curve 0.0
j+7 End parameter second curve 1.0
j+8 A T
i+9 B Coefficient for the form Ax+By+Cz+D=0
j+10 C
j+11 D
NOTE
Center point and corner point do not neces-—
sarily lie in the plane.

Form:

1 Coefficients

2 Through three points

3 Through a point parallel to a plane

4 Parallel to a plane at a distance

5 Through a point, perpendicular to a vector

6 Through two points, perpendicular to a plane .

7  Through a point, perpendicular to two planes {I

8 .Two lines 4
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3.19 Type 19 - Surfaces of Revolution

3.19 Type 19 - Surfaces of Revolution

The following describes the TAB2 and TAB3 data formats for Type 19 - Surfaces of Revolution.

Form O - Standard Surface of Revolution

Tables 3-50 and 3-51 describe the TAB2 and TAB3 data formats for Form 0 - Standard Surface
of Revolution.

Table 3-50. TAB2 Data Format for Form O -~ Standard Surface of Revolution

Word Description

i TABl pointer to generator curve
i+l Number of paths in U-direction
i+2 Number of paths in V-direction
i+3 Number of points/U-path

i+4 Number of points/V-path

i+5 Number of copious entities

i+6 Pointer to first copious entity

Table 3-51. TAB3 Data Format for Form O — Standard Surface of Revolution

Word Description

j UMIN Start parameter of generator curve
j+1 VMIN Start angle of revolution in radians
j+2 UMAX End parameter

j+3 VMAX End angle

j+b

j+5 Unit vector defining axis of revolution

j+6

j+7

j+8 Point on axis of revolution

j+9
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3.19 Type 19 - Surfaces of Revolution

Form 1 - Sphere Screen Position or Keyed In

Form 2 - Spliere at Existing Point

Tables 3-52 and 3-53 describe the TAB2 and TAB3 data formats for forms 1 and 2.

Table 3-52. TAB2 Data Format for Form 1 - Sphere Screen Position or Keyed In and
Form 2 - Sphere at Existing Point

Word Description

i TABl pointer to arc defining top profile

i+l Number of paths in U-direction

i+2 Number of paths in V-direction

i+3 Number of points/U-path o

it+4 Number of points/V-path

i+5 Number of copious entities

i+6 Pointer to first copious entity

Table 3-53. TAB3 Data Format for Form 1 - Sphere Screen Position or Keyed In and FEEAY
Form 2 — Sphere at Existing Point o s

Word Description

J UMIN Start angle of equator in radians

j+l VMIN Start angle of circumference in radians

j+2 UMAX End angle, equator

j+3 VMAX End angle, circumference

jtb

j+s5 Unit vector defining main diameter &

i+6 P

PR

j+7

j+8 Center of sphere

j+9

j+10 Radius
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3.19 Type 19 - Surfaces of Revolution

Form 11 - Cylinder through Existing Line

Form 12 - Cylinder through Screen Positions

Form 13 - Cylinder through Existing Points

Form 14 - Cylinder through Existing Point with Delta Extent
Form 15 - Cylinder by Existing Arc

Tables 3-54 and 3-55 describe the TAB2 and TAB3 data formats for forms 11, 12, 13, 14, and
15.

Table 3-54. TAB2 Data Format for Forms 11-15 of Type 1Y - Surfaces of Revolution

Word Description

i TABl pointer to line parallel to axis a distance R away
i+l Number of paths in U-direction

i+2 Number of paths in V-direction

i+3 Number of points/U-path

i+4 Number of points/V-path

i+5 Number of copious entities

i+6 Pointer to first copious entity

Table 3-55. TAB3 Data Format for Forms 11-15 of Type 1Y - Surfaces of Revolution

Word Description

h| UMIN 0.0

j+l VMIN Start angle of revolution in radians

j+2 UMAX Parameter defining extent of outline line
j+3 VMAX End angle of rotation in radians

j+4
j+5 } Unit vector defining axis of revolution
j+6

j+7
j+8 } Base center point

j+9
j+10 Radius
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3.19 Type 19 - Surfaces of Revolution
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Form 21 - Torus through Screen Positions
Form 22 - Torus through Existing Points

Tables 3-56 and 3-57 describe the TAB2 and TAB3 data formats for forms 21 and 22.

Table 3-56. TAB2 Data Format for Form 21 — Torus Through Screen Positions and Form 22 -
Torus Through Existing Points

Word Description

i TABl1 pointer to circle defining cross—section

i+l Number of paths in U-direction

i+2 Number of paths in V-direction

i+3 Number of points/U-path ¢

i+4 Number of points/V-path

i+5 Number of copious entities

i+6 Pointer to first copious entity

Table 3-57. TAB3 Data Format for Form 21 - Torus Through Screen Positions and Form 22 - %
Torus Through Existing Points o 2

Word Description

UMIN Start angle of cross-section circle = 0.0

j+l VMIN Start angle of revolution = 0.0

j+2 UMAX End angle of cross—section circle = 2%pi

j+3 VMAX End angle of revolution = 2%pi

j+b

j+5 Unit vector defining axis of revolution

j+é - -
k1 -

j+7

j+8 Center point

i+9

j+10 Inner radius

j+ll Outer radius

.

>
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3.19 Type 19 - Surfaces of Revolution

Form 31 - Cone through Existing Line

o~ -~

Form 32 - Cone through Screen Positions

Form 33 - Cone through Existing Points
Tables 3-58 and 3-5Y describe the TAB2 and TAB3 data formats for forms 31, 32, and 33.

Table 3-58. TAB2 Data Format for Forms 31-33 of Type 19 - Surfaces of Revolution

Word Description
i TABl pointer to outline generator line
i+l Number of paths in U-direction
i+2 Number of paths in V-direction
QZj i+3 Number of points/U-path
it+4 Number of points/V-path
i+5 Number of copious entities
i+6 Pointer to first copious entity
'[: Table 3-59. TAB2 Data Format for Forms 31-33 of Type 1Y - Surfaces of Revolution
Word Description
j UMIN Start parameter of outline line
j+l1 VMIN Start angle of revolution in radians
jt2 UMAX  End parameter of outline line
j+3 VMAX End angle
j+4
j+5 Unit vector defining axis of revolution
( j+6
j+7
jt+8 Vertex point
j+9
j+10 Half angle in radians
j+l1 Small radius
j+12 Height

C
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3.20 Type 20 — Tabulated Cylinder

3.20 Type 20 - Tabulated Cylinder

Tables 3-60 and 3-61 describe the TAB2 and TAB3 data formats for Type 20 - Tabulated

Cylinder.

Table 3-60. TAB2 Data Format for Type 20 - Tabulated Cylinder

Word Description

i TAB1 pointer to gemerator curve
i+l Number of paths in U-direction
i+2 Number of paths in V-direction
i+3 Number of points/U-path

i+4 Number of points/V-path

i+5 Number of copious entities

i+6 Pointer to first copious entity

Table 3-61. TAB3 Data Format for Type 20 —~ Tabulated Cylinder

Word Description

j UMIN Start parameter of generator curve

j+i VMIN Start offset

jt+2 UMAX End parameter

i+3 VMAX End offset

jt+é

j+5 Directrix unit vector

j+6
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3.21 Type 21 - Ruled/Developable Surface

'3.21 Type 21 - Ruled/Developable Surface

‘e

The following describes the TAB2 and TAB3 data formats for Type 21 - Ruled/Developable
Surface.

Form 1 - Ruled Surface
Form 2 - Developable Surface

Tables 3-62 and 3-63 describe the TAB2 and TAB3 data formats for forms 1 and 2.

Table 3-62. TAB2 Data Format for Form 1 - Ruled Surface and Form 2 - Developable Surface

Word Description

qiiA i TABl pointer to first curve
i+l TABl pointer to second curve
i+2 Number of paths in U-direction
i+3 Number of paths in V-direction
i+4 Number of points/U-path
i+5 Number of points/V-path
i+6 Number of copious entities

&i i+7 Pointer to first copious entity

Table 3-63. TAB3 Data Format for Form 1 - Ruled Surface and Form 2 - Developable Surface

Word Description
j UMIN

( j+l VMIN
j+2 UMAX
j+3 VMAX
jt+4 Start parameter first curve
j+5 End parameter first curve
j+6 Start parameter second curve
j+7 End parameter second curve
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3.22 Type 22 - Curve Mesh Surface

sy
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3.22 Type 22 - Curve Mesh Surface

£
N

The following describes the TAB2 and TAB3 data formats for Type 22 - Curve Mesh Surface.

Form 0 - Curve Mesh with Twist Vectors (Pre-Version 1.4)
Form 1 - Curve Mesh with Twist Vectors (Post-Version 1.4)
Form 2 - Curve Mesh Linearly Blended

Tables 3-64 and 3-65 describe the TAB2 and TAB3 data formats for forms 0O, 1, and 2.

Table 3-64. TAB2 Data Format for Forms 1-3 of Type 22 - Curve Mesh Surface

Word Description a >
i TABl pointer to copious data storage (= 0 if form 2)

i+l Number of fixed curves, f

i+2 Number of variable curves, v

i+3 TABl1 pointer to first fixed curve

;+2+f TABl1 pointer to fth fixed curve g
i+3+f TABl1 pointer to first variable curve N

i+2+f+v TABl pointer to vth variable curve

i+3+f+v Number of paths in U-direction
i+4+f+v Number of paths in V-direction

i+5+f+v Number of points/U-path
i+6+f+v Number of points/V-path

EL

i+7+f+v Number of copious entities
i+8+f+v Pointer to first copious entity

c O
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Table 3-65.

3.22 Type 22 - Curve Mesh Surface

TAB3 Data Format for Forms 1-3 of Type 22 - Curve Mesh Surface

Word -Description

j UMIN = 0.0

j+1 VMIN = 0.0

j+2 UMAX = f-1.

j+3 VMAX = v-1.

j+é U parameter at grid point #1
j+5 V parameter at grid point #1
j+6 U parameter at grid point #2
j+7 V parameter at grid point #2
j+2+2%v*f U parameter at grid point #v*f
j+3+2*y*f V parameter at grid point #v*f

The following words are present only

JH4+2RyRE
JHTH2RyRE

JH1+5%y*E

Twist vector at grid

Twist vector at grid

in form 0 and form 1:

point

point

#1

#2

Twist vector at grid point #v*f

Grid points are numbered consecutively from UMIN, VMIN, to UMAX, VMIN

to

U parameter varies along variable curves.

60458560 C

UMIN, VMAX, to UMAX, VMAX

V parameter varies along fixed curves.
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3.23 Type 23 - Fillet Surface

3.23 Type 23 - Fillet Surface

L 2

Tables 3-66 and 3-67 describe the TAB2 and TAB3 data formats for Type 23 — Fillet Surface.

Table 3-66. TAB2 Data Format for Type 23 - Fillet Surface

Word Description

i Pointer to center curve

i+l Pointer to first edge (on drive surface)

i+2 Pointer to second edge (on check surface)

i+3 Number of paths in U-direction

it+4 Number of paths in V-direction

i+5 Number of points/U-path a v

i+6 Number of points/V-path

i+7 Number of copious entities

i+8 Pointer to first copious entity

Table 3-67. TAB3 Data Format for Type 23 - Fillet Surface sy

Word Description s

j UMIN 1.0

j+1 VMIN 0.0

j+2 UMAX  Number of points in center curve

j+3 VMAX 1.0

jt+a Start radius

j¥5 End radius
& A
S F

3.24 Type 24 - Reserved for Future System Use
3.25 Type 25 - Reserved for Future System Use

3.26 Type 26 - Reserved for Bezier Surface

3.27 Type 27 - Reserved for Future System Use
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3.28 Type 28 - Offset Surface

3.28 Type 28 - Offset Surface

Tables 3-68 and 3-6Y describe the TAB2 and TAB3 data formats for Type 28 — Offset Surface.

Table 3-68. TAB2 Data Format for Type 28 - Offset Surface

Word Description

i Pointer to base surface

i+l Number of paths in U-direction
i+2 Number of paths in V-direction
i+3 Number of points/U-path

it4 Number of points/V-path

i+5 Number of copious data pointers
i+6 Pointer to first copious entity

Table 3-6Y. TAB3 Data Format for Type 28 - Offset Surface

Word Description

3 UMIN

j+1 VMIN

j+2 UMAX

j+3 VMAX

jté4 Normal offset distance
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3.29 Type 29 - Composite Surface

3.29 Type 29 - Composite Surface

The following describes the TAB2 and TAB3 data formats for Type 29 - Composite Surface.

Form 1 - Edge Connect
Tables 3-70 and 3-71 describe the TAB2 and TAB3 data formats for Form 1 - Edge Connect.

Table 3-70. TAB2 Data Format for Form 1 - Edge Connect
Word Description

i Number of surfaces (= n)

i+l Pointer to first (leftmost) surface

it+2 UMIN edge number

i+3

. VMIN edge number

i+3*n-2 Pointer to nth (rightmost) surface

i+3*n-1 UMIN edge number

i+3%*n VMIN edge number

i+3*n+l Number of paths in U-direction

i+3*%n+2 Number of paths in V-direction

i+3*n+3 Number of points/U-path

i+3*n+4 Number of points/V-path

i+3*nt5 Number of copious entities

i+3*n+6

. Pointer to first copious entity

Table 3-71. TAB3 Data Format for Form 1 - Edge Connect
Word Description

J UMIN (= 0)

j+1 VMIN (= 0)

j+2 UMAX (= 1)

j+3 VMAX (= 1)
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3.30 Type 30 - Curve Driven Surface

3.30 Type 30 - Curve Driven Surface

The following describes the TAB2 and TAB3 data formats for Type 30 — Curve Driven Surface.

Table 3-72. TAB2 Data Format for Type 30 — Curve Driven Surface

Word

Description

i

i+l
i+2

~ i+3

| i+4

" i+5
i+6

i+7

(z Table 3-73.

Boundary curve

= 0 Circle of specified radius (TAB3(j+10))
# 0 Pointer to boundary curve

Pointer to centerline curve

Number of paths in U-direction
Number of paths in V-direction
Number of points in U-direction

Number of points in V-direction

Number of copious display entities

Pointer to first copious display entity

TAB3 Data Format for Type 30 — Curve Driven Surface

Word Description
j UMIN t of boundary curve
j+i VMIN t of centerline curve
j+2 UMAX
j+3 VMAX
(i jtb
j+5 Unit vector defining axis vector at origin point of centerline curve
j+6 in model space
j+7
j+8 Point at origin of centerline curve in model space
§+9 :
j+10 Radius of boundary curve [only used when TAB2(i) = 0]
NOTE
Form 1 is for circular boundaries of specified
radius; Form 2 is for a user-selected boundary
curve.
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3.31 Type 31 - Bezier Curve

3.31 Type 31 - Bezier Curve

The following describes the TAB2 and TAB3 data formats for Type 31 — Bezier Curve.

Form 1 - Polygon Definition/ Non—Regener;:tive
Form 2 - Interpolation/Approximation

Form 3 - Blending

Form 4 - Conversion

Form 5 - Dupl and Truncate/Extend

Tables 3-74 and 3-75 describe the TAB2 and TAB3 data formats for forms 1, 2, 3, 4, and 5.

Table 3-74. TAB2 Data Format for All Forms of Type 31 - Bezier Curve

Word Description

i Dimension (=n+1)

i+l Description:
0 Curve is a point
1 Curve is linear
2 Curve is planar
3 Curve is spatial

i+2-i+7 Varies by form (see below)
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3.31 Type 31 - Bezier Curve

Table 3-75. TAB3 Data Format for All Forms of Type 31 - Bezier Curve
Word Description

j Start parameter (=0.0)

j+l End parameter (=1.0)

j+2 Ratio for display

j+3 AXO

: : Polynomial coefficients for x
5+3+n Ain

j+4+n AYO

: : Polynomial coefficients for y
5+4+2n A;n

j+5+2n  AZO

: : Polynomial coefficients for z
5+5+3n Aén

60458560 C

Additional information is stored and listed
by form (number).
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3.31 Type 31 - Bezier Curve

Form 2 - interpolation/Approximation

Table 3-76 describes an additional TAB2 data format for Form 2 — Interpolation/
Approximation.

Table 3-76. Additional TAB2 Data Format for Form 2 - Interpolation/Approximation

Word Description

i+2 TABl pointer to data point set (type 60) (= 0 if set was deleted or not saved)

i+3 TABl pointer to data structure set (type 61) (= 0 if set was deleted or not saved)
Form 3 - Blending

Table 3-77 describes an additional TAB2 data format for Form 3 — Blending.

Table 3-77. Additional TAB2 Data Format for Form 3 - Blending

Word Description

i+2 TABl1 pointer to first curve
i+3 TABl1 pointer to second curve
i+4 Position indicator first curve
i+5 Connection type first curve:

1 Tangent direction
2 Tangent direction and curvature

i+6 Position indicator second curve
i+7 Connection type second curve (same as above)
3-52
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Form 4 - Conversion

3.31 Type 31 - Bezier Curve

Tables 3-78 and 3-7Y describe additional TAB2 and TAB3 data formats for Form 4 - Conversion.

Table 3-78. Additional TAB2 Data Format for Form 4 - Conversion

Word Description

i+2 TABl pointer to original curve

Table 3-79. Additional TAB3 Data Format for Form 4 — Conversion

Word Description

j+6+3n  Start parameter (original curve)
j+7+3n  End parameter

60458560 C
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3.31 Type 31 - Bezier Curve

Form 5 - Dupl and Truncate/Extend

Tables 3-80 and 3-81 describe additional TAB2 and TAB3 data formats for Form 5 — Dupl and

Truncate/Extend.

Table 3-80. Additional TAB2 Data Format for Form 5 — Dupl and Truncate/Extend

Word Description

it+2 TAB1 pointer to original curve

Table 3—-8l1. Additional TAB3 Data Format for Form 5 — Dupl and Truncate/Extend

Word Description

j+6+3n  Start parameter (original curve)
j+7+3n  End parameter

All coefficients are stored in model space (EC(5)=IVIEW(8)).
The curve is evaluated as a polynomial:
0.0<T<L 1.0

X(T) Sum(AXi*T**i) i=0,n

AXO+AXI*T+ ... +AXn*T**n

nn

with similar expressions for the Y and Z coordinates of the point.
The curve tangent is found by differentiating the X(T), Y(T) and Z(T) functions:

Sum(AXI*T**(I-1)) I=1l,n
AX1+AX2*T+ ... +AXn*T**(n—-1)

DX(T)

/]

with similar expressions for the DY and DZ components of the tangent.
The coordinates of the start point are:

SPT = (AX0, AYO, AZO).
The coordinates of the end point are:

EPT = (AXO + AXl+ ... + AXn,

AXO + AYl+ ... + AYn,
AZO + AZl+ ... + AZn)
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3.32 Type 32 - Linear Dimension

o~ ™

3.32 Type 32 - Linear Dimension

The following describes the TAB2 and TAB3 data formats for Type 32 — Linear Dimension.

Form 0 - Standard Linear Dimension

Form 2 - Rectangular Coordinate Dimension

Tables 3-82 and 3-83 describe the TAB2 and TAB3 data formats for forms 0 and 2.

-~

Table 3-82. TAB2 Data Format for Form O - Standard Linear Dimension and Form 2 -
Rectangular Coordinate Dimension

Word Description
( i Orientation switch:

1 Horizontal
2 Vertical
3 Parallel
4  Parallel/normal
5 Thickness

i+l Witness line/dimension line suppression:
59 1514 1 87 5 3210

Bit Description

0 Suppress first extension line (= 1)
1 Suppress second extension line (= 1)
2 Suppress first dimension line (= 1)
3 Suppress second dimension line (= 1)

4-5 First arrowhead:
mi 0 Open triangle
1 Open circle

6-7 Second arrowhead:

0 Open triangle
1 Open circle

8 Text generation:

0 Original text automatic
1 Original text user entered

9-11 Section lining material
12-14  Text origin mode

15 Dimension not to scale:
, 0 Does not contain dimension not to scale symbol
@ ' 1 Contains dimension not to scale symbol
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3.32 Type 32 - Linear Dimension

Table 3-82. TAB2 Data Format for Form 0 - Standard Linear Dimension and Form 2 -
Rectangular Coordinate Dimension (Continued)
Word Description
i+2 Text arrow control:
10
59 1514 11 98 2 0
%
Bit Description
0-2 Text/arrows:
0 Text in, arrows in
1 Text in, arrows out
2 Text out, arrows out
3 Text out, arrows in
3-7 Unused
8 Tail:
0 Tail on first
1 Tail on second
9 Tail points:
0 Tail points left
1 Tail points right
10 Decimal/fraction mode:
0 Decimal
1 Fraction
11 Arrowhead alignment:
0 No to arrowhead alignment
1 Yes to arrowhead alignment
12-14  Added symbols:
0 Contains no added symbol
1 Contains diameter symbol
2 Contains radius symbol
3 Contains square symbol
15 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
3-56 60458560 C
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3.32 Type 32 - Linear Dimension

Table 3-82. TAB2 Data Format for Form 0 - Standard Linear Dimension and Form 2 -
Rectangular Coordinate Dimension (Continued)

Word Description

i+3 59 35 31 0

Bit Description

0-31 Character count
32-35 Character set type
36-59 Character set name

i+4 Character string (n words)

i+4+n Pointer to first entity

i+4+n+l Position indicator to first entityt

i+4+n+2 Pointer to second entity

i+4+n+3 Position indicator to second entity?

i+t4+nts Pointer to point/dimension if text origin is delta

i+4+n+5 Pointer to alignment dimension if alignment was used

it+4+nt+6 Drafting decimal places

i+h+ntT] 59 3 0

Bit Description

0-3 Dual dimension decimal places

t1f pointer to the first entity is equal to pointer to the second entity, then the number
position indicators are given.
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3.32 Type 32 - Linear Dimension

C o

Table 3-82, TAB2 Data Format for Form 0 - Standard Linear Dimension and Form 2 -
Rectangular Coordinate Dimension (Continued)
Word Description
i+4+n+8 59 1412 9 7 5432 0
%
Bit Description
0-2 Text justification
3 Standard/dual
4 Limits on primary text
5 Limits on secondary text
6-7 Dual dimensioning method:
0 Bracket and position $ 0%
1 Bracket only
2 Position only
8-9 Text dimension placement:
0 Middle (between dimension line)
1 Above dimension line
2 Below dimension line
10-12  Unused
13-14 Dimension text angle: s s
0 Horizontal
1 Parallel (linear dimensions only)
T 5
{Z”‘x
A7
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3.32 Type 32 - Linear Dimension

Table 3-83. TAB3 Data Format for Form O - Standard Linear Dimension and Form 2 -
Rectangular Coordinate Dimension

Word Description

J } Coordinates of text origin

j+l

j+2 Character size

j+2 i Coordinate of origin point of first extension line

j+

?+Z } Coordinates of origin point of second extension line

j+

j+7 Length of first extension line to arrowhead

j+8 Length of second extension line to arrowhead

j+?0 l Unit vector in direction of extension lines

j+

j+l11 Length of first arrow

j+i2 Length of second arrow

j+13 Offset point from text for tail

j+14

j+15 Depth

j+le Primary limit difference #1 (limit #1 - length) or first tolerance

j+17 Primary limit difference #2 (limit #2 - length) or second tolerance

j+18 Draft scale

j+19 Spacing ratio

j+20 Aspect ratio

j+21 Downspace ratio

j+22 Tolerance and fraction ratio

j+23 Arrowhead length

j+24 Distance from text to dimension

j+25 Extension offset distance

j+26 Extension dimension distance

j+27 Delta x if delta form of text origin

j+28 Delta y if delta form of text origin

j+29 Length
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3.33 Type 33 - Radius Dimension

3.33 Type 33 - Radius Dimension

Tables 3-84 and 3-85 describe the TAB2 and TAB3 data formats for Type 33 — Radius Dimension.

Table 3-84. TAB2 Data Format for Type 33 — Radius Dimension

Word Description
i Tail orientation:
59 1413 10 6 3210
Bit Description
0 From text:
0 From start of text
1 From end of text
1 Line to center:
0 For line to center
1 For no line to center
2 Decimal/fraction mode:
0 Decimal
1 Fraction
3 Text:
0 Automatic text
1 User entered text
4—6 Section lining material
7-10 Text origin mode
11-13 Character set type
14 Dual dimension
i+l 59 35 31 0
Bit Description
0-31 Character count
32-35 Character set type
36-59 Character set name
i+2 Character string (n words)
i+2+n Pointer to circle
i+3+n Pointer to point/dimension if text origin is delta
i+4+n Decimal places
3-60 60458560 C
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3.33 Type 33 - Radius Dimension

Table 3-84. TAB2 Data Format for Type 33 - Radius Dimension (Continued)

~ ™

Word Description
i+5+n 59 876 3 0
Bit Description
0-3 Dual dimension decimal places
4—6 Added symbols:
0 Contains no added symbol
5 Contains spherical radius
7 Repetitive feature text:
@i4 0 Contains no repetitive feature text
i 1 Contains repetitive feature text
8 Dimension not to scale:
0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol
i+6+n 59 8 5432 0

™
hh
rt

Description

l ’

-2 Text justification
Standard/dual
Limits on primary text
Limits on secondary text

UV Sw o

6-8 Dual dimensioning method

1 Bracket only

(Z 0 Bracket and position
2 Position only

(W; 60458560 C 3-61




3.33 Type 33 - Radius Dimension

Table 3-85. TAB3 Data Format for Type 33 - Radius Dimension

Word Description

3 XT } Coordinates of text origin

i+l YT

jt+2 Character size

3+3 XT Point on circle that dimension line touches

j+a YT

j+5 XT Coordinate of endpoint of tail away from text

j+6 XT Endpoint of tail nearest text

47 YT

j+8 XT | Center of circle or arc

349 YT

j+10 Depth

j+il Primary limit difference #1 (limit #1 - length) or first tolerance
j+12 Primary limit difference #2 (limit #2 - length) or second tolerance
j+13 Drafting scale

j+14 Spacing ratio

j+id Aspect ratio

j+16 Downspace ratio

j+i7 Tolerance and fraction ratio

j+18 Arrowhead length

j+19 Distance from text to dimension

j+20 Delta x if delta form of text origin

j+21 Delta y if delta form of text origin

j+22 Radius size
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

~

3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

The following describes the TAB2 and TAB3 data formats for Type 34 — General Label/Taper
Dimension/Chamfer Dimension.

Form 1 - Standard Label

Tables 3-86 and 3-87 describe the TAB2 and TAB3 data formats for Form 1 - Standard Label.

Table 3-86. TAB2 Data Format for Form 1 - Standard Label

Word Description
i Tail orientation:
(_ 2 From start of text
N 3 From end of text
i+1 59 35 31 0
Bit Description
0-31 Character count
32-35 Character set type
( 36-59 Character set name
i+2 Character string (n words)
i+2+n Pointer to curve
i+3+n Pointer to point or dimension if the text origin is delta
i+4+n 5 32 0
( Bit Description
0-2 Text origin mode
3 Generation method:
0 Through screen position
1 Slope given \
@ 60458560 C 3-63




3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Table 3-86. TAB2 Data Format for Form 1 - Standard Label (Continued)

Word Description
i+5+n 59 65 0
%
Bit Description
0-2 Text justification
3-5 Unused
6 Label leader:

0 Label leader to first
1 Label leader to middle

Table 3-87. TAB3 Data Format for Form 1 - Standard Label

Word Description

3 XT ’ Coordinates of text origin

j+1 YT

j+2 Character size

j+3 Xr ‘ Point on entity that dimension line touches
jt+4 YT

35 Endpoint of tail away from text

j+6

i+7 Endpoint of tail nearest text

i+8

j+9 Depth

j+10 Angle of text in radians

j+11 Drafting scale

j+i2 Spacing ratio

j+13 Aspect ratio

j+l4 Downspace ratio

j+15 Arrowhead length

j+16 Text dimension distance

j+17 Delta x if delta form of text origin
j+18 Delta y if delta form of text origin
j+19 Parameter of the curve at the point
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Form 2 - Thickness Dimension

Tables 3-88 and 3-8Y describe the TAB2 and TAB3 data formats for Form 2 — Thickness

Dimension.

Table 3-88. TAB2 Data Format for Form 2 - Thickness Dimension

Word Description

i Tail orientation:

2 From start of text
3 From end of text

i+l 59 35 3 0
Bit Description
0-31 Character count
32-35 Character set type
36-59 Character set name
i+2 Character string
i+4+n 59 32 0
Bit Description
0-~2 Added symbols:
0 Contains no added symbol
1 Contains diameter symbol
2 Contains radius symbol
3 Contains square symbol
3 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
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3.34 Type 34 ~ General Label/Taper Dimension/Chamfer Dimension

Table 3-89. TAB3 Data Format for Form 2 - Thickness Dimension

Word Description

h] XT | Coordinates of text origin
j+l YT

j+2 Character size

3+3 XT Point on entity that dimension line touches
j+b YT

j+2 ] Endpoint of tail away from text
j+

i*7 . Endpoint of tail nearest text
j+8

j+9 Depth

j+10 Angle of text in radians

j+11 XT | pPoint on second curve

3+12 YT

j+13 Draft scale

j+l4 Spacing ratio

j+15 Aspect ratio

j+16 Downspace ratio

j+17 Arrowhead length

j+18 Text-dimension distance
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Form 3 - Conical Taper Dimension

Form 4 - Flat Taper Dimension

Tables 3-90 and 3-91 describe the TAB2 and TAB3 data formats for forms 3 and 4.

Table 3-90. TAB2 Data Format for Form 3 - Conical Taper Dimension and Form 4 -
Flat Taper Dimension

Word Description

i Tail orientation:

2 From start of text
3 From end of text

(‘ . i+l 59 35 31 0
Bit Description
0-31 Character count
32-35 Character set type
36-59 Character set name
i+2 Character string (n words)
i+2+n Pointer to curve
‘[j i+3+n Pointer to point or dimension if the text origin is delta
i+4+4n 59 5432 0
Bit Description
0-2 Text origin mode
3 Generation method:
( 0 Through screen position
1 Slope given
4 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
5 Dimension not to scale:
0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol
Q; 60458560 C
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Table 3-90. TAB2 Data Format for Form 3 — Conical Taper Dimension and Form 4 -

Flat Taper Dimension (Continued)

Word Description
i+5+n 59 432 0
"
/
Bit Description
0-2 Text justification
3 Unused
4 Limits on text

Table 3-91. TAB2 Data Format for Form 3 - Conical Taper Dimension and Form 4 - Flat Taper
Dimension

Word Description

3 XT | Coordinates of text origin

j+1 YT

j*+2 Character size

j+3 XT | Point on entity that dimension line touches

j+h4 YT

j+5 Endpoint of tail away from text

j+6

i*7 Endpoint of tail nearest text

j+8

j+9 Depth

j+10 Angle of text in radians

j+ll Drafting scale

jt+i2 Spacing ratio

j+13 Aspect ratio

j+l4 Downspace ratio

j+15 Arrowhead length

jtle Text dimension distance

j+17 Delta x if delta form of text origim

j+i8 Delta y if delta form of text origin

j+19 Parameter of the curve at the point

j+20 Tolerance and fraction ratio

j+21 Slope value

j+22 Upper tolerance or limit difference

j+23 Lower toleranee or limit difference
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Form 5 - Chamfer Dimension

o~

Tables 3-9Y2 and 3-93 describe the TAB2 and TAB3 data formats for Form 5 — Chamfer Dimension.

Table 3-92. TAB2 Data Format for Form 5 - Chamfer Dimension

Word Description

i Tail orientation:

2 From start of text
3 From end of text

i+l 59 ' 3% 3N 0
( Bit  Description
0-31 Character count

32-35 Character set type
36-59 Character set name

i+2 Character string (n words)
i+2+4n Pointer to chamfer line
i+3+n Pointer to point or dimension if the text origin 1s delta

s
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Table 3-92. TAB2 Data Format for Form 5 - Chamfer Dimension (Continued)

Word Description

i+4+n 59 65432 0

Bit Description

0-2 Text origin mode
3 Generation method:

0 Through screen position
1 Slope given

4 Repetitive feature text:

0 Contains no repetitive feature text
1 Contains repetitive feature text

5 Dimension not to scale:

0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol

6 Decimal/fraction mode:

0  Decimal § %
1 Fraction

i+5+n 59 8 5432 0

=
8
(ad

Description

I
[

Text justification
Standard/dual

Limits on primary text
Limits on secondary text

[V N N )

ovb v
)

6-8 Dual dimensioning method:

0 Bracket and position
1 Bracket only
2 Position only

£
7
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3.34 Type 34 - General Label/Taper Dimension/Chamfer Dimension

Table 3-93. TAB3 Data Format for Form 5 - Chamfer Dimension

Word Description
3 XT | Coordinates of text origin
j+1 YT
j+2 Character size
j*3 XT | point on entity that dimension line touches
jt+4 YT
?:2 } Endpoint of tail away from text
]
i+7 Endpoint of tail nearest text
j+8
“ j+9 DEPTH
j+10 Angle of text in radians
j+1l1 Drafting scale
j+12 Spacing ratio
j+13 Aspect ratio
jt+i4 Downspace ratio
j+15 Arrowhead length
j+l16 Text dimension distance
j+17 Delta x if delta form of text origin
‘Z‘ j+18 Delta y if delta form of text origin
j+19 Parameter of the curve at the point
j+20 Tolerance and fraction ratio
j+21 Slope value
j+22 Upper tolerance or limit difference
j+23 ., Lower tolerance or limit difference

.
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3.35 Type 35 - Diameter Dimension

3.35 Type 35 - Diameter Dimension

The following describes the TAB2 and TAB3 data formats for Type 35 - Diameter Dimension.

Form O - Standard Diameter Dimension

Form 1 - Standard Diameter Dimension

Form 2 - Shouldered Diameter Dimension

Tables 3-94 and 3-95 describe the TAB2 and TAB3 data formats for forms 0O, 1, and 2.

Table 3-94. TAB2 Data Format for Form O and 1 - Standard Diameter Dimension and Form 2 -

Shouldered Diameter Dimension

Word Description

i 59 35 31
Bit Description
0-31 Character count
32-35 Character set type
36-39 Character set name

i+l Character string
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3.35 Type 35 - Diameter Dimension

Table 3-94. TAﬁZ Data Format for Form O and 1 - Standard Diameter Dimension and Form 2 -

Shouldered Diameter Dimension (Continued)

Word Description
i+1+n 59 10 765432 0
%
Bit Description
0-2 Text origin mode
3 Automatic/user—entered text:
0  Automatic text
1 User-entered text
5 Fraction mode
6 Dual dimension
7 Arrow location:
0 Arrows in
1 Arrows out
8-10 Added symbols:
0 Contains no added symbol
4 Contains spherical diameter symbol
11 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
12 Dimension not to scale:
0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol
i+2+n Pointer to circle
i+3+n Pointer to point/dimension for delta L & D origin
i+4+n Dimension decimal places
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3.35 Type 35 - Diameter Dimension

Table 3-94. TAB2 Data Format for Form O and 1 - Standard Diameter Dimension and Form 2 -
Shouldered Diameter Dimension (Continued)

Word Description

i+5+n 59 3 0

Bit Description

0-3 Dual dimension decimal places
i+6+n r! 8 5432 0
Bit Description
0-2 Text justification
3 Standard/dual
4 Limits on primary text
5 Limits on secondary text

6-8 Dual dimensioning method:

0 Bracket and position
1 Bracket only
2 Position only

ool e
A%

c O
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Table 3-95. TAB3 Data Format for Form 0 and 1 - Standard Diameter Dimension and Form 2 -

3.35 Type 35 — Diameter Dimension

Shouldered Diameter Dimension

Word Description

h| XT | Coordinates of text origin

j+1 YT

j+2 Character size

j+3 Coordinate of 1 arrowhead tip

j+a

j+5 Coordinate of other arrowhead tip

j+6

j+7 Length of first dimension line

j+8 Length of second dimension line; for Form = 2, length of shoulder
j+9 Depth

j+10 Primary limit difference #1 (limit #1 - diameter) or first tolerance
j+l11 Primary limit difference #2 (limit #2 - diameter) or second tolerance
j+12 Draft scale

j+13 Spacing ratio

j+l14 Aspect ratio

j+15 Downspace ratio

j+16 Tolerance and fraction ratio

j+17 Arrowhead length

j+18 Distance from text to dimension

j+19 Delta x if text origin is delta

j+20 Delta y if text origin is delta

j+21 Diameter
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3.36 Type 36 — Angular Dimension

3.36 Type 36 - Angular Dimension

The following describes the TAB2 and TAB3 data formats for Type 36 - Angular Dimension.

Form O - Standard Angular Dimension

Form 1 - Standard Angular Dimension

Form 2 - Shouldered Angular Dimension

Tables 3-96 and 3-97 describe the TAB2 and TAB3 data formats for forms 0, 1, and 2.

Table 3-96. TAB2 Data Format for Forms 0 and 1 - Standard Angular Dimension and Form 2 -
Shouldered Angular Dimension

Word Description
i Witness line/dimension line suppression:
- 59 15 1 87 3210
A7)
N
Bit Description
0 Suppress first extension line (= 1)
1 Suppress second extension line (= 1)
2 Suppress first dimension line (= 1)
3 Suppress second dimension line (= 1)
4-7 Unused
8 Dimension text:
0 Automatic dimension text
1 Key-in dimension text
9-11 Unused
12-15 Text origin method
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3.36 Type 36 - Angular Dimension

Table 3-96. TAB2 Data Format for Forms O and 1 - Standard Angular Dimension and Form 2 -
Shouldered Angular Dimension (Continued)

Word Description
i+l Text arrow control:
59 88 5 2 0
% 7
N
Bit Description
0-2 Text/arrows:
0 Text in, arrows in
1 Text in, arrows out
2 Text out, arrows out
3 Text out, arrows in
5 Used
8 Tail on:
0 Tail points to first extension line
1 Tail points to second extension line
9 Tail points:
0 Tail points left
1 Tail points right
10 Decimal/fraction mode:
0 Decimal
1 Fraction
11 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
12 Dimension not to scale:
0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol
i+2 59 35 31 0
Bit Description
0-31 Character count
32-35 Character set type
36-59 Character set name
60458560 C 3-77




3.36 Type 36 - Angular Dimension
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Table 3-96. TAB2 Data Format for Forms 0 and 1 -~ Standard Angular Dimension and Form 2 -
Shouldered Angular Dimension (Continued)

Word Description

i+3 Character string (n words)

i+3+n Pointer to first entity
it+4+4n Position indicator

i+5+n Pointer to second entity
i+6+n Position indicator

i+7+n Dimension decimal places
i+8+n 59 4 20
/
%
Bit Description
0-2 Text justification
3 Unused
4 Limits on text

£
%
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3.36 Type 36 - Angular Dimension

-~

(Z» Table 3-97. TAB3 Data Format for Forms 0 and 1 - Standard Angular Dimension and Form 2 -
Shouldered Angular Dimension
Word Description
3 Coordinates of text origin
j+l
j+2 Character size
i+3 XT } of intersection of radial lines
jt+b
j+5 Distance from line endpoint to extension line endpoint of first line
j+6 Distance from line endpoint to extension line endpoint of second line

j+7 } 2-D vector in direction of Ll

j+8
QZ 3+9 ’ 2-D vector in direction of L2
j+10
j+11 Radius of dimension arc line
j+12 End angle for first arc
j+13 Start angle of second arc; for Form = 2 position of the end of the tail
jtl4 Endpoint of first radial line
j+15
j+16 Endpoint of second radial line
j+17
j+18 Angle of L1
j+19 Angle of L2
j+20 Depth
j+21 Primary limit difference #1 (limit #1 - length) or first tolerance
j+22 Primary limit difference #2 (limit #2 - length) or second tolerance
j+23 Draft scale
j+24 Spacing ratio
(Z j+25 Aspect ratio
j+26 Downspace ratio
j+27 Tolerance and fraction ratio
j+28 Arrowhead length
j+29 Distance from text to dimension
j+30 Extension offset distance
j+31 Extension extension distance
j+32 Delta x if delta form of text origin
j+33 Delta y if delta form of text origin
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3.36 Type 36 - Angular Dimension

Form 3 - Arc Length Dimension
Form 4 - Shouldered Arc Length Dimension

Tables 3-98 and 3-99 describe the TAB2 and TAB3 data formats for forms 3 and 4.

Table 3-98. TAB2 Data Format for Form 3 - Arc Length Dimension and Form 4 -
Shouldered Arc Length Dimension

Word Description
i Witness line/dimension line suppression:
59 15 1 87 3210
2N
Bit Description
0 Suppress first extension line (= 1)
1 Suppress second extension line (= 1)
2 Suppress first dimension line (= 1)
3 Suppress second dimension line (= 1)
4-7 Unused
8 Dimension text:
¢ %
0 Automatic dimension text o
1 Key-in dimension text ‘
9-11 Unused
12-15 Text origin method
£
& s

T

N
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3.36 Type 36 — Angular Dimension

Table 3-98. TAB2 Data Format for Form 3 - Arc Length Dimension and Form 4 -
Shouldered Arc Length Dimension (Continued)

Word Description
i+1 Text arrow control:
11
59 12 109 8 5 2 0
W
/A v/
Bit Description
0-2 Text/arrows:
0 Text in, arrows in
1 Text in, arrows out
2 Text out, arrows out
3 Text out, arrows in
5 Used
8 Tail:
0 Tail points to first extension line
1 Tail points to second extension line
9 Tail points:
0 Tail points left
1 Tail points right
10 Decimal/fraction mode:
0 Decimal
1 Fraction
11 Repetitive feature text:
0 Contains no repetitive feature text
1 Contains repetitive feature text
12 Dimension not to scale:
0 Does not contain dimension not to scale symbol
1 Contains dimension not to scale symbol
i+2 59 35 31 0
Bit Description
0-31 Character count
32-35 Character set type
36-59 Character set name

60458560 C
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3.36 Type 36 - Angular Dimension

Table 3~98. TAB2 Data Format for Form 3 - Arc Length Dimension and Form 4 -

Shouldered Arc Length Dimension (Continued)

Word Description

i+3 Character string (n words)

i+3+n Pointer to first entity
i+4+n Position indicator (= 0)

i+5+n Pointer to first entity repeated
i+6+n Position indicator (= 0)

i+7+n 59 11 5 0
Bit Description
0-5 Dimension main decimal places
6-11 Dimension dual decimal places
i+8+n 59 7 5432 0
Bit Description
0-2 Text justification
3 Standard/dual
4 Limits on primary text
5 Limits on secondary text
6-7 Dual dimensioning method
3-82
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3.36 Type 36 - Angular Dimension

Table 3-99. TAB3 Data Format for Form 3 - Arc Length Dimension and Form 4 -
Shouldered Arc Length Dimension

Word Description

h| Coordinates of text origin

j+1

j+2 Character size

j+3 XT : of arc center

j+a YT

j+5 Length of first extension line

j+6 Length of second extension line (same as first extension line)

i+7 } 2-D vector in direction of first extension line

j+8

ity 2-D vector in direction of second extension line (same as first extension

j+10 line)

j+ll Radius of dimension arc

j+12 End angle for first dimension arc

j+13 Start angle of second dimension arc (or position of the end of the tail for form =
4)

?*ig : Endpoint of arc (at start angle)
j+

i:i? } Endpoint of arc (at end angle)
]

j+18 Angle of a line from the arc center to the intersection of the dimension arc and
the first extension line

j+19 Angle of a line from the arc center to the intersection of the dimension arc and
the second extension line

j+20 Depth

j+21 Primary limit difference #1 (limit #1 - length) or first tolerance
j+22 Primary limit difference #2 (limit #2 - length) or second tolerance
j+23 Draft scale

j+24 Spacing ratio

j+25 Aspect ratio

j+26 Downspace ratio

j+27 Tolerance and fraction ratio

j+28 Arrowhead length

j+29 Distance from text to dimension

j+30 Extension offset distance

j+31 Extension extension distance

j+32 Delta x if delta form of text origin

j+33 Delta y if delta form of text origin

j+§g ; Coordinates of arc length symbol origin
j+
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3.37 Type 37 - General Note

3.37 Type 37 - General Note

The following describes the TAB2 and TAB3 data formats for Type 37 — General Note.

Form 1 - Standard Note

Tables 3-100 and 3-101 describe the TAB2 and TAB3 data formats for

Table 3-100.

TAB2 Data Format for Form 1 - Standard Note

Form 1 - Standard Note.

Word Description
i 59 35 31 0
Bit Description
0-31 Character count
32-35 Character type
36-59 Character set name
i+l Character string (n words)
i+l+n Text origin mode
i+2+4n Text justification
i+3+n Pointer to point or dimension if text origin is delta

Table 3-101.

Word

Description

TAB3 Data Format for Form 1 - Standard Note

R

j+1
j+2
j+3
jt+4
j+5
jt6
j+7
j+8

i+9
j+10

3-84

XT }Coordinates
XT

Character size
Depth

Angle in radians
Draft scale

Spacing ratio
Aspect ratio
Downspace ratio

Delta x if delta
Delta y if delta

of text origin

form of text origin
form of text origin

60458560 C
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3.37 Type 37 — General Note

( _ Form 2 - Parallel to Line

Table 3-102 describes the TAB2 data format for Form 2 — Parallel to Line.

For the TAB3 data format, refer to Form 1 -
Standard Note of Type 37 - General Note.

Table 3-102. TAB2 Data Format for Form 2 - Parallel to Line

Word Description

59 35 31 0

i

Bit Description

0-31 Character count
32-35 Character set type
36-59 Character set name

i+l Character string (n words)
i+l+n Text origin mode
i+2+n Text justification
‘Cn i+3+n Pointer to point or dimension if text origin is delta
i+4+n Pointer to line

/
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3.37 Type 37 - General Note
Form 3 - Parallel t.o Arc ' @

Tables 3-103 and 3-104 describe the TAB2 and TAB3 data formats for Form 3 - Parallel to Arc.

Table 3-103. TAB2 Data Format for Form 3 — Parallel to Arc

Word Description

i 59 B3 0

Bit Description

0-31 Character count
32-35 Character type
36-59 Character set name

i+l Character string (n words)

i+l+n Text origin mode

i+2+4n Text justification

i+3+n Pointer to point or dimension if text origin is delta
i+44n Pointer to arc

Table 3-104. TAB3 Data Format for Form 3 - Parallel to Arc

o
Word Description 4 5
3 XT \ Coordinates of text origin
j+l1 YT
jt2 Character size
j+3 Depth
jt+a Angle in radians for start of text
j+5 Radius (negative if counterclockwise)
jté Drafting scale
j+7 Spacing ratio
j+8 Aspect ratio N
j+9 Downspace ratio
j+10 Delta x if delta form of text origin
j+10 Delta y if delta form of text origin

S
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3.38 Type 38 - Centerline

‘o)

3.38 Type 38 - Centerline

The following describes the TAB2 and TAB3 data formats for Type 38 — Centerline.

Form 1 - Through Set of Points
Form 2 - Through Set of Circles and Bolt Circle

Table 3-105 describes the TAB2 data format for forms 1 and 2.

Table 3-105. TAB2 Data Format for Form 1 - Through Set of Points, and Form 2 -
Through Set of Circles and Bolt Circle

Word Description
QZ i Number of points (n)
i+l Through entity:
0  Points
1 Circles

2 Bolt circle

( Points and Circles

Table 3-106 describes the TAB3 data format for points and circles.

Table 3-106. TAB3 Data Format for Points and Circles

Word Description
j Depth at time of definition
C 7
. List of 2-D points defining centerline
j+2*n

C
C
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3.38 Type 38 - Centerline

Bolt Circle

Table 3-107 describes the TAB3 data format for bolt circles.

Table 3-107.

TAB3 Data Format for Bolt Circles

Word Description

i Depth of bolt circle

i+l } Center of bolt circle

j+2

j+3 Radius of bolt circle

j+a Radius of elements of bolt circle

J+5

: Angles of each element of bolt circle
J+4tn

j+5+n Angle of first element plus 2 pi

Form 3 - Detail Magnified Centerline

Tables 3-108 and 3-109 describe the TAB2 and TAB3 data formats for Form 3 - Detail Magnified

Centerline.

Table 3-108.

Word

TAB2 Data Format for Form 3 - Detail Magnified Centerline

Description

i+2

Table 3-109.

Pointer to view of definition

TAB3 Data Format for Form 3 — Detail Magnified Centerline

Word Description

j+6+n XT

j+7+n YT of circle detail magnified from
j+8+n ZT

j+9+n R

j+10+mn  XT

j*ll4n YT of cirele detail magnified to
j+12+n 2T

j+i3+n R

3-88
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3.39 Type 39 - Section Lining

AN

3.39 Type 39 - Section Lining

The following describes the TAB2 and TAB3 data formats for Type 39 - Section Lining.

Form O - iron Sectioning

Form 1 - Steel Sectioning
Form 2 - Bronze Sectioning
Form 3 - Rubber Sectioning
Form 4 - Refractory Sectioning
Form 5 - Marble Sectioning

( Form 6 - Zinc Sectioning
Form 7 - Magnesium Sectioning

Tables 3-110 and 3-111 describe the TAB2 and TAB3 data formats for forms O, 1, 2, 3, 4, 5,
6, and 7.

Table 3-110. TAB2 Data Format for All Forms of Type 3Y — Section Lining

Word Description
( i Number of copious entities(n) )
i+l
: List of copious entity pointers
i+n
( Table 3-111. TAB3 Data Format for All Forms of Type 39 - Section Lining
Word Description
3j Depth of sectioning
j+l Angle
j+2 Distance

C
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3.40 Type 40 - Feature Frame

3.40 Type 40 - i’eature Frame

This section describes the TAB2 and TAB3 data formats for the following forms of Type 40 -

Feature Frame.

Form 1 - Geometric Tolerance

Form 2 - Datum Feature

Form 3 - Composite Geometric Tolerance

Form 1 - Geometric Tolerance

Tables 3-112 and 3-113 describe the TAB2 and TAB3 data formats for Form 1 — Geometric

Tolerance.

Table 3-112. TAB2 Data Format for Form 1 - Geometric Tolerance

Word Description
i 59 35 31 0
Bit Description
0-31 Number of segments
32-35 Character set type
36-59 Character set name
i+1 Geometric characteristic of symbol (-1 = none)
i+2 Number of datums
i+3 Number of characters in first datum

3-90
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3.40 Type 40 - Feature Frame

Table 3-112. TAB2 Data Format for Form 1 - Geometric Tolerance (Continued)

)

Word Description
it+4 First datum character string:

Datum modifier if < -1
Number of characters in second datum

First special symbol (-1 = none)
72l Number of characters in tolerance
Tolerance string

Second special symbol (-1 = none)

Connection switch:

0 None
1 Jog
2 Direct
3 Direct-modify origin
(z 4 Jog with profile all around

The last 4 words are present when the
connection is > 0.

Connect position:

Left

Right
Lower left
Lower right
Upper right
Upper left

AW -

Arrowhead switch:

1 Yes
2 No

Pointer to entity
Entity end switch:

1 Start
2 End

C
C
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3.40 Type 40 - Feature Frame

Internal Format of Geometric Characteristic Symbols

WoOoONOWUL HWN -~

Internal

15
16
17
18
19

3-92

Straightness

Flatness

Circularity

Cylindricity

Profile of a Line

Profile of a Surface
Angularity

Perpendicularity

Parallelism

Position

Concentricity

Symmetry (73 ANSI Symbol)
Circular Runout

Total Runout (73 ANSI Symbol)
Total Runout (82 ANSI Symbol)

Format of Modifiers and Special Symbols

MMC
RFS
DIA
Projected Tolerance Zone
LMC

60458560 C
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Table 3-113. TAB3 Data Format for Form 1 - Geometric Tolerance

3.40 Type 40 - Feature Frame

Word Description
i XT
j+l YT Box origin
j+2 ZT
jt+3 Delta XT
j+é Delta YT
j+5 Delta XT for first bar
Delta XT for second bar
j+b44n Delta XT for nth bar
j+5+n Draft scale
j+6+n Spacing scale
j+74n Aspect ratio
NOTE
The next 3 words are present when the
connection is > 0.
j+8+n Extension offset distance (arrowhead switch = 2) or arrowhead length (arrowhead
switch = 1)
j*9+n  XT |Entity comnection point
j+10+n T
NOTE
The last 2 words are present when the
connection is = 1.
j+ll4n XT Jog point
j+12+n YT

60458560 C
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3.40 Type 40 — Feature Frame

Form 2 - Datum Feature

Tables 3-114 and 3-115 describe the TAB2 and TAB3 data formats for Form 2 — Datum Feature.

Table 3-114. TAB2 Data Format for Form 2 - Datum Feature

Word Description
i 59 ) B3

Bit Description

0-31 Number of segments (= 0)

32-35 Character set type

36-59 Character set name
i+l No geometric characteristic symbol (= -1)
i+2 Number of datums (= 1)
i+3 Number of characters in datum feature (= 3 or = 4)
i+4 Datum feature character string
i+5 No special symbol (= -1)
i+6 No characters in tolerance (= 0)
i+7 No special symbol (= -1)
i+8 Connection switch:

0 None

1 Jog

2 Direct

3 Direct-modify origin

NOTE
The last 4 words are present when the
connection is > O.
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3.40 Type 40 - Feature Frame

Table 3-114. TAB2 Data Format for Form 2 - Datum Feature (Continued)

Word Description
i+9 Connect position:
1 Left
2 Right
3 Lower Left
4 Lower Right
5 Upper Right
6 Upper Left
i+10 Arrowhead switch:
1 Yes
2 No
i+ll Pointer to entity:
i+l12 Entity end switch:
1 Start
2 End
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3.40 Type 40 - Feature Frame

Table 3-115. TAB3 Data Format for Form 2 - Datum Feature

Word Description
j XT
j+1 YT } Box origin
j+2 ZT
j+3 Delta XT
jt+b Delta YT
j+5 Draft scale
j+6 Spacing scale
j+7 Aspect ratio
NOTE
The next 3 words are present when the
connection is > 0.
j+8 Extension offset distance (arrowhead switch = 2) or arrowhead length (arrowhead
switch = 1)
i+9 XT } Entity connection point
j+10 YT
NOTE
The last 2 words are present when the
connection is = 1.
j+ll XT Jog point
j+l2 YT

3-96 60458560 C
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3.40 Type 40 - Feature Frame

~

Form 3 - Composite Geometric Tolerance

Tables 3-116 and 3-117 describe the TAB2 and TAB3 data formats for Form 3 — Composite
Geometric Tolerance.

Table 3-116. TAB2 Data Format for Form 3 — Composite Geometric Tolerance

Word Description

i 59 3% AN 0
Bit Descrigtion

0-31 Number of segments
32-35 Character set type
36-59 Character set name

i+l Geometric characteristic symbol (-1 = none)

i+2 Number of datum and tolerance frame sections for top frame
i+3 Number of datum and tolerance frame sections for bottom frame
i+4 Number of characters in first datum or tolerance of top frame
i+5 Character string for first datum or tolerance of top frame

. .

qzj Datum or tolerance modifier if < -1

Number of characters in first datum or tolerance of bottom frame

Character string for first datum or tolerance of bottom frame

. .

QZ Datum or tolerance modifier if < -1

Connection switch

0O None

1 Jog

2 Direct

3 Direct-modify origin

The last 4 words are present when the

Cg connection is > 0.
7
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3.40 Type 40 -~ Feature Frame

Table 3-116. TAB2 Data Format for Form 3 - Geometric Tolerance (Continued)

Word Description
Connect position:
1 Left
2 Right
3 Lower Left
4  Lower Right
5 Upper Right
6  Upper Left
Arrowhead switch:
1 Yes
2 No
Pointer to entity
Entity end switch:
1 Start
2 End
Internal Format of Geometric Characteristic Symbols
1 Straightness
2 Flatness
3 Circularity
4 Cylindricity
5 Profile of a line
6 Profile of a surface
7 Angularity
8 Perpendicularity
9 Parallelism
10 Position
11 Concentricity
12 Circular runout
13 Total runout (73 ANSI Symbol)
14 Symmetry (73 ANSI Symbol)
20 Total runout (82 ANSI Symbol)
Internal Format of Modifiers and Special Symbols
15 MMC
16 RFS
17 DIA
18 Projected tolerance zone
19 LMC
3-98 60458560 C
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Table 3-117.

TAB3 Data Format for Form 3 - Geometric Tolerance

3.40 Type 40 - Feature Frame

Word Description
h| XT
j+l YT } Box origin
j+2 T
j+3 Delta XT of top frame sections
j+a Delta XT of bottom frame sections
jt+5 Delta YT
j+6 Delta XT for the first bar of top frame
j+7 Delta XT for the second bar of top frame
; Delta XT for the first bar of bottom frame
‘ Delta XT for the second bar of bottom frame
Draft scale
Spacing scale
Aspect ratio
(i NOTE
) The next 3 words are present when the
connection is > 0.
Extension offset distance (arrowhead switch = 2) or arrowhead length (arrowhead
switch = 1)
XT } Entity connection point
( YT
NOTE
The last 2 words are present when the
connection is = 1.
j+ll XT Jog point
j+12 YT

C
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3.41 Type 41 — Template

3.41 Type 41 - Template

The following describes the TAB2 and TAB3 data formats for Type 41 - Template.

Form 1 - Template Master

Form 3 - Unlinked Template Master

Tables 3-118 and 3-119 describe the TAB2 and TAB3 data formats for forms 1 and 3.

Table 3-118.

Unlinked Template Master

TAB2 Data Format for Form 1 - Template Master and Form 3 -

Word Description
i
. Template name
i+7
i+8 Number of slaves (instances)
i+9 Number of figures
i+10 Type:
1 Closed
2 Open (contiguous or single)
i+l1l Number of display (copious) pointers (= nl)
i+12 Display pointer #l1
i+l1l+nl Display pointer #nl
i+12+nl Number of base entities (= n2)
i+13+nl Pointer to entity #l

i+12+nl+n2  Pointer to entity #n2

3-100

Repeat i+10...i+12+nl+n2 for each figure.
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3.41 Type 41 - Template

Table 3-119. TAB3 Data Format for Form 1 - Template Master and Form 3 -

Unlinked Template Master

Word Description
3 INTOL

j+l OUTOL

j+2 Xmx

j+3 Ymx

jta Zmx

Form 2 - Template Instance

Form 4 - Dormant Template Instance

Tables 3-120 and 3-121 describe the TAB2 and TAB3 data formats for forms 2 and 4.

Table 3-120.

TAB2 Data Format for Form 2 — Template Instance and Form 4 -

Dormant Template Instance

Word Description
i
. Template name
i+7
i+8 Pointer to master
i+9 Number of figures
i+10 Type:

1 Closed

2 Open (contiguous or single)
i+1l Number of display (copious) pointers (= nl)
i+12 Display pointer #1
i+1l+nl Display pointer #nl
i+12+nl Number of base entities (= n2)
i+13+4nl Pointer to entity #1
i+12+nl+n2 Pointer to entity #n2

Repeat i+10...i+12+nl+n2 for each figure.
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3.41 Type 41 - Template

Table 3-121. TAB3 Data Format for Form 2 - Template Instance and Form 4 -

Dormant Template Instance

Word Description

3

. Translation, rotation, and scaling matrix
j+11l

j+12 Xc

j+13 Yec

j+l4 Zc

j+15 Xmn

j+ié Ymn

j+17 Zmn

j+18 Xmx

j+19 Ymx

j+20 Zmx

j+21 Mirror switch (= 1 mirrored)
j+22 X1

j+23 Yl Mirror axis

j+24 X2

j+25 Y2

3.42 Type 42 - Reserved for Future System Use

3.43 Type 43 - Reserved for Future System Use

3.44 Type 44 - Reserved for Future System Use

3-102
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

This section describes the TAB2 and TAB3 data formats for the following forms of Type 45 -

Systems GPG, Inserts, and N/C Modals.

Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form

- N/C Modals and GPG Pointer Entity
— Pre—-Generation Insert Statements
~ N/C File Names

— Display and Edit Modals

- CLFILE Modals

Point-to-Point GPG

- Profile GPG

- Pocket GPG

-~ Lathe Roughing GPG (future)

- Lathe Contour GPG

10 - Lathe Drilling GPG

11 - Lathe Threading GPG

CoOoONOCWUVMPpWN-=O
|

The first TAB2 word of any form of the type
45 entity is reserved for a TABL pointer for
creation of a linked list to other entities.

Form 0 - N/C Modals and GPG Pointer Entity

Table 3-122 describes the TAB2 data format for Form 0 - N/C Modals and GPG Pointer Entity.

There is no TAB3 data format for this form.

Only one occurance of the this entity form
should exist, IMODE(78) contains the TABl
pointer to this entity.,.

Table 3-122., TAB2 Data Format for Form O — N/C Modals and GPG Pointer Entity

Word Description

i Reserved for linked list pointer (= 0)

i+l TABl pointer to the N/C Files Name entity

i+2 TABl pointer to the Display and Edit Modals entity

i+3 TABl pointer to the CLFILE Modals entity

i+4 TABl pointer to the current Point-to-Point GPG entity

i+5 TABl pointer to the current Profile GPG entity

i+6 TABl pointer to the current Pocket GPG entity

i+7 TABl pointer to the current Lathe Roughing GPG entity (future)
i+8 TABl pointer to the current Lathe Contouring GPG entity

i+9 TABl pointer to the current Lathe Drilling GPG entity

i+10 TABl pointer to the current Lathe Threading GPG entity
60458560 C 3-103



3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Form 1 - Pre-Generation Insert Statements

Table 3-123 describes the TAB2 data format for Form 1 — Pre-generation Insert Statements.
There is no TAB3 data format for this form.

Table 3-123. TAB2 Data Format for Form 1 — Pre-generation Insert Statements

Word Description

i TABl pointer to the next pre—generation insert entity, (= 0 if this is the last
entity)

i+l Number of characters in the statement = N, N>=0

i+2 Statement text, left—justified hollerith

i+M+] M = (N+SYCPW-1)/SYCPW where SYCPW = characters per word

i+M+2 Number of characters in the statement = N, N>=0

Form 2 - N/C File Names

Table 3-124 describes the TAB2 data format for Form 2 — N/C File Names. There is no TAB3
data format for this form.

Table 3-124. TAB2 Data Format for Form 2 — N/C File Names

Word

Description

i

Reserved for linked list pointer (= 0)

i+1-i+SYWPF Name of the current GPG file; left justified hollerith (SYWPF = words per

3-104

file name)
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Form 3 - Display and Edit Modals

Tables 3-125 and 3-126 describe the TAB2 and TAB3 data formats for Form 3 - Display and Edit

Modals.

Table 3-125.

TAB2 Data Format for Form 3 - Display and Edit Modals

Word Description
i Reserved for linked list pointer (= 0)
i+l Editor type:
0 Menu
1 Command
i+2 Text location:
0 Dialogue
1 Graphics
i+3 Factor of GOTO points to display = N, N>=0. Zero means equal spacing and
distance is in use; greater than zero is the factor of GOTO points.
it+4 Tool display type:
1 Tool image
2 Trace lines
i+5 Dynamic/static display option:
1 Dynamic
2 Static
i+6 Macro text display option:

1 On
2 Ooff

i+7-1+6+SYWPF Name of the macro file (SYWPF = words per file name)

Table 3-126.

TAB3 Data Format for Form 3 — Display and Edit Modals

Word Description
i Equal spacing distance between tool images
60458560 C 3-105
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-

Form 4 - CLFILE Mt;dals . i

Tables 3-127 and 3-128 describe the TAB2 and TAB3 data formats for Form 4 — CLFILE Modals.

Table 3-127., TAB2 Data Format for Form 4 — CLFILE Modals

Word Description
i Reserved for linked list pointer (= 0)
i+l CL file input format:
1 APTIV
2  APTIII Multiple records
3  APTIII Single records
4 IBM APT 360
5 IBM APT A/C
i+2 CL file output format:
1 APTIV
2  APTIII multiple records
3  APTIII single records
4 1IBM APT 360
5 IBM APT A/C
6 APT IV source
i+3 Circle record format:

1 CIRCLE/ and GOTO points &7
2  ARCSLP/ with no GOTO points
3 = CIRCLE/ with special format if ¢(0,0,z)

it+4 Number of interpolation points > 2
i+5 STOP between toolpaths:
0 No
1 Yes
i+6 PARTNO prompt:
0 Off
1 On
i+7 CL file option:

1 Write to file CLTAPE
2 Write to file and prompt for the name
3 Do not write out

i+8 CL print file option:
1 Write to file CLPRNT

2 Write to file and prompt for the name
3 Do not write out
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3.45 Type 45 — Systems GPG,

Table 3-127. TAB2 Data Format for Form 4 — CLFILE Modals (Continued)

Inserts, and N/C Modals

Word Description
i+9 CL input file option:
1 Read from file CLFIN
2  Prompt for the name
i+10 Translate & scale:
0 No
1 Yes and prompt for parameters
i+11 CL data display:
0 Off
1 On
MiA i+12 Blank screen before CL data display:
0 No
1 Yes
i+13 CL data display color number
i+l4 Automatic post processing:
0 Off
(z 1 On
i+15 Post processor name prompt:
0 off
1 On
i+16 Number of characters in the postprocessor name = 6
i+17 Post processor name

i+16 +(5+SYCPW)/SYCPW

i+17 +(5+SYCPW)/SYCPW

i+18 +(5+SYCPW)/SYCPW

.

i+18 +(22+2*SYCPW)/SYCPW

60458560 C

Number of characters in the post processor
SYFNL

Post processor execution file name

execution file name =
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3—-128, TAB3 Data Format for Form 4 - CLFILE Modals

Word Description

i XT

i+] YT } Last Translation Vector
i+2 ZT

i+3 SCALE Last Scale

Form 5 - Systems Point-to-Point GPG

Tables 3-129 and 3-130 describe the TAB2 and TAB3 data formats for Form 5 - Systems
Point-to-Point GPG.

Table 3-129. TAB2 Data Format for Form 5 - Systems Point-to—Point GPG

Word Description
i TABl pointer to the N/C Pre-Generation Inserts entity, type 45 form 1
i+l Prompt/no-prompt status for each item of the Point-To-Point generation sequence:
14 12 10
59 15 13 11 9876543210

Bit Description

0 Feed rates:

0 Do not prompt
1 Prompt

1 Spindle parameters

2 Coolant option

3 Tolerances

4 Clearance distance/retract plane
5 Tool axis

6 From position

7 Rapto position

8 Tool name

9 Holder name

10 Tool motion control

11 Starting height

12 Final depth calculation
13 Retraction between points
14 Pre-generation inserts

15 Drill reference
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

‘Ev Table 3-129, TABZ Data Format for Form 5 - Systems Point-to—Point GPG (Continued)
Word Description
i+2 Statement/no-statement status:
59 43210

Bit Description

0 Feed rates:

0 No statement
1 Put statement in toolpath

Spindle
Coolant
Tolerances
TOOLNO

E NI

i+3 Feed rate rapid mode:

1 Rapid
2 IPM/MMPM

i+4 Spindle direction:

1 CLW
( 2 CCLW
i+5 Coolant:

On
off
Flood
Mist
Tap

Vs WN -

i+6 Tool Axis:

off
View
Enter
Variable

S WO~

i+7 From option:
1 None

2 Coordinates
3 Named point
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3~129. TAB2 Data Format for Form 5 — Systems Point—to-Point GPG (Continued)

Word Description
i+8 Rapto option:
1 None

2 Coordinates
3 Named point

i+9 Holder option:

1 Yes

2 None
i+10 Tool motion control:

1 One cut

2 Chip relief/delta

3 Chip relief/withdrawal

4  Chip relief/dwell

5 Machine cycle

6 User defined cycle
i+ll Number of depth-to—diameter ratios
i+12 Starting height:

1 Constant
2 Use height of each point

i+13 Final depth calculation:
1 Absolute
2 Incremental
3 Countersink to diameter
4 Countersink to depth
i+14 Retraction between points:
1 None

2 Clearance
3  Retract plane

i+15 Pre—generation inserts option:

1 Use statements

2 None
i+l6 Drill reference:

1 lip

2 tip

3-110 60458560 C
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-~

Table 3-129. TAB2 Data Format for Form 5 - Systems Point—-to-Point GPG (Continued)

-~

Word Description
i+l7 - i+28 Unused
i+29 - i+28+m Name of the From point

i+294m - i+28+2m Name of the Rapto point

i+29+2m - i+28+3m Tool name
i+2943m - i+28+4m Holder name

m = number of words per entity name =
(SYENL+SYCPW-1) /SYCPW
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eianyy
—

i ¥
Table 3-130., TAB3 Data Format for Form 5 - Systems Point-to-Point GPG guj§
Word Description
i Cutting feed rate
i+l Rapid feed rate
it+2 Pullout feed rate
i+3 Spindle speed
it+4 Intol value
i+5 Outtol value
it6 Clearance distance
i+7 Retract plane
i+8 Tool axis I value
i+9 Tool axis J value
i+10 Tool axis K value
i+ll From X coordinate
it+12 From Y coordinate
i+13 From Z coordinate
i+14 From I value
i+15 From J value
i+16 From K value
i+17 Rapto X coordinate
i+18 Rapto Y coordinate
i+19 Rapto Z coordinate
i+20 Rapto I value !
i+21 Rapto J value
i+22 Rapto K value
i+23 Chip relief delta value
i+24 Chip relief dwell value
i+25 lst depth-to~diameter ratio
i+26 2nd depth-to—diameter ratio
i+27 3rd depth-to—diameter ratio
i+28 4th depth-to-diameter ratio .
i+29 5th depth-to—-diameter ratio
i+30 6th depth-to-diameter ratio
i+31 7th depth-to—diameter ratio
i+32 8th depth-to—-diameter ratio
i+33 9th depth-to-diameter ratio
i+34 10th depth-to—~diameter ratio
i+35 Constant starting height
i+36 Absolute final depth
i+37 Incremental final value
i+38 Countersink to diameter value
i+39 Countersink to depth value
i+40 Pilot hole diameter

g
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Form 6 - Systems Profile GPG

3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Tables 3-131 and 3-132 describe the TAB2 and TAB3 data formats for Form 6 — Systems Profile

GPG.

Table 3-131. TAB2 Data Format for Form 6 - Systems Profile GPG

Word Description
i TABl pointer to the N/C Pre—-Generation Inserts entity, type 45 form 1
i+] Prompt/no—-prompt status for each item of the Profile generation sequence:
14 12 10
59 15 13 11 9876543210

Description

Feed rates:

0 Do not prompt

1 Prompt
1 Spindle parameters
2 Coolant option
3 Tolerances
4 Clearance distance/retract plane
5 Entry tangential cutting
6 Exit tangential cutting
7 Surface modals
8 Tool axis
9 From position
10 Rapto position
11 Tool name
12 Holder name
13 Stock left on part
14 Base passes
15 Side passes
i+2 Continuation of the prompt/no-prompt status:

543210

60458560 C

Bit Description

Entry mode

Retract mode )
Tool side selection
Close path

Part surface
Pre—-generation inserts



3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-131. TAB2 Data Format for Form 6 — Systems Profile GPG (Continued)

FasNpas
(PR

Word Description
i+3 Statement/no-statement status:
59 43210
Bit Description
0 Feed rates:
0 No statement
1 Put statement in toolpath
1 Spindle
2 .Coolant
3 Tolerances
4 TOOLNO
i+4 Feed rate rapid mode:
1 RAPID
2 IPM/MMPM
i+5 Spindle direction:
1 CLW
2 CCLW
i+6 Coolant:
1 On
2 off
3 Flood
4 Mist
5 Tap
i+7 From option:
1 None
2 Coordinates
3 Named point
i+8 Rapto option:
1 None
2 Coordinates
3 Named point
i+9 Tool test points
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-131. TAB2 Data Format for Form 6 - Systems Profile GPG (Continued)

Word Description
i+10 Tool axis:
1 off
2 View
3  Enter
4 Variable
i+11 Holder option:
1 Yes
2 None
i+12 Number of base passes
i+13 Number of side passes
i+i4 Entry method:
1 Plunge
2  Ramp
3  Depth
4 None
i+15 Entry point mode:

1 Coordinates
2 Named point

i+16 Retract method:
1 Plunge
2 Ramp
3 Depth
4 None
i+l7 Retract point mode:

1 Coordinates
2 Named point

i+18 Tool side select:

1 Left

2 Right

3 Coordinates
4 Named point

i+19 Closed path:
1 Yes
2 No

i+20 Part surface:

1 Fixed depth
2 Canted plane
3 Surface
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-131. iABZ Data Format for Form 6 - Systems Profile GPG (Continued)

Word Description

i+21 Pre—-generation inserts option:

1 Use statements
2 None

i+22 - i+28 Unused

m = number of words per entity name =
(SYENL+SYCPW-1)/SYCPW

i+29 - i+28+m Name of the From point

i+29+m - i+28+2m Name of the Rapto point

i+29+2m - i+28+3m Tool name

i+29+3m ~ i+28+4m Holder name

i+29+4m ~ i+28+5m Name of entry mode point
i+29+5m - i+28+6m Name of retract mode point
i+29+6m - i+28+7m Name of tool side point

i+29+7m — i+28+8m Name of canted plane or surface

3-116
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-132. TAB3 Data Format for Form 6 — Systems Profile GPG

Word Description

i Cutting feed rate

i+l Rapid feed rate

i+2 Spindle speed

i+3 Intol value

i+4 Outtol value

i+5 Surftol value

i+6 Clearance distance

i+7 Retract plane

i+8 Entry line length

i+9 Entry angle

i+10 Entry radius

i+l1l Entry extension

i+12 Exit line length

i+13 Exit angle

i+l4 Exit radius

i+l5 Exit extension

i+16 Surface modal stepsize

i+17 Tool axis I value

i+18 Tool axis J value

i+19 Tool axis K value

i+20 From X coordinate

i+21 From Y coordinate

i+22 From Z coordinate

i+23 From I value

i+24 From J value

i+25 From K value

i+26 Rapto X coordinate

i+27 Rapto Y coordinate

i+28 Rapto Z coordinate

i+29 Rapto I value

i+30 Rapto J value

i+31 Rapto K value

i+32 Base stock left on part

i+33 Side stock left on part

i+34 - i+48 Base pass distances from net
i+49 - i+58 Side pass distances from net
i+59 - i+61 Entry mode X,Y,Z coordinates
i+62 - i+64 Retract mode X,Y,Z coordinates
i+65 - i+67 Tool side X,Y,Z coordinates
i+68 Fixed depth part surface value
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals
Form 7 - Systems Pocket GPG @

Tables 3-133 and 3-134 describe the TAB2 and TAB3 data formats for Form 7 - Systems Pocket
GPG.

Table 3-133. TAB2 Data Format for Form 7 - Systems Pocket GPG

Word Description
i TABl pointer to the N/C pre—generation inserts entity, type 45 form 1
i+l Prompt/no-prompt status for each item of the Pocket generation sequence:
14 12 10
59 1513 11 9876543210

Bit Description

0 Feed rates:

0 Do not prompt

1 Prompt
1 Spindle parameters
2 Coolant option
3 Tolerances
4 Clearance distance/retract plane
5 Surface modals 5%
6 Tool axis .
7 From position )
8 Rapto position
9 Tool name
10 Holder name
11 Stock left on part
12 Base passes
13 Entry mode
14 Retract mode
15 Step over

i+2 Continuation of the prompt/no-prompt status: .
59 10

Part surface
Pre—generation inserts

Bit Description
0
1
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-133. TAB2 Data Format for Form 7 - Systems Pocket GPG (Continued)

Word Description
i+3 Statement/no-statement status:
59 43210

Bit Description

0 Feed rates:

0 No statement
1 Put statement in toolpath

1 Spindle
2 Coolant
3 Tolerances
4 TOOLNO
i+4 Feed rate rapid mode:
1 RAPID
2 I1PM/MMPM
i+5 Spindle direction:
1 CLW
2 CCLW
i+6 Coolant:
1 On
2 Off
3 Flood
4 Mist
5 Tap
i+7 From option:
1 None

2 Coordinates
3 Named point

i+8 Rapto option:
1 None
2 Coordinates

3 Named point

i+9 Tool test points
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-133., TAB2 Data Format for Form 7 - Systems Pocket GPG (Continued)

Word Description
i+10 Tool axis:

1 Off

2 View

3 Enter

4  Variable
i+l1l Holder option:

1 Yes

2 None
i+12 Number of base passes
i+13 Entry method:

1 Plunge

2  Ramp

3 Depth

4 None
i+l4 Entry point mode:

1 Coordinates
2 Named point

i+15 Retract method:
1 Plunge
2 Ramp
3 Depth
4 None
i+16 Retract point mode:

1 Coordinates
2 Named point

i+17 Part surface:
1 Fixed depth
2 Canted plane
3 Surface

i+18 Pre-generation inserts option:

1 Use statements
2 None

L,
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

‘Z} Table 3-133. TAB2 Data Format for Form 7 - Systems Pocket GPG (Continued)
Word Description
i+19 - i+28 Unused

m = number of words per entity name =
(SYENL+SYCPW-1) /SYCPW

i+29 - i+28+m Name of the From point
i+29+m - i+28+2m Name of the Rapto point
i+29+2m - i+28+3m Tool name
i+29+3m - i+28+4m Holder name

Qi i+29+4m - i+28+5m Name of entry mode point
i+29+5m - i+28+6m Name of retract mode point
i+29+6m — i+28+7m Name of canted plane or surface
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-134, TAB3 Data Format for Form 7 — Systems Pocket GPG

Word Description

i Cutting feed rate

i+l Rapid feed rate

i+2 Spindle speed

i+3 Intol value

i+4 Outtol value

i+5 Surftol value

i+6 Clearance distance

i+7 Retract plane

i+8 Surface modal stepsize

i+9 Tool axis I value

i+10 Tool axis J value

i+1l Tool axis K value

i+12 From X coordinate

i+13 From Y coordinate

i+l4 From Z coordinate

i+15 From I value

i+16 From J value

i+17 From K value

i+18 Rapto X coordinate

i+19 Rapto Y coordinate

i+20 Rapto Z coordinate

i+21 Rapto I value

i+22 Rapto J value

i+23 Rapto K value

i+24 Base stock left on part

i+25 Side stock left on part

i+26 - i+35 Base pass distances from net
i+36 - i+38 Entry mode X,Y,Z coordinates
i+39 - i+41 Retract mode X,Y,Z coordinates
i+42 Fixed depth part surface value
i+43 Step over distance
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3.45 Type 45 - Systems GPG, Imserts, and N/C Modals

Form 9 - Systems Lathe Contouring GPG

Tables 3-135 and 3-136 describe the TAB2 and TAB3 data formats for Form 9 - Systems Lathe
Contouring GPG,

Table 3-135. TAB2 Data Format for Form 9 - Systems Lathe Contouring GPG

Word Description

i TABl pointer to the N/C pre-generation inserts entity, type 45 form 1

i+l Prompt/no—prompt status for each item of the Lathe Contour generation sequence:
59 987654321 0

Bit Description

0 Feed rates:

0 Do not prompt

1 Prompt

1 Spindle parameters

2 Coolant option

3 Tolerances

4 Lathe type

5 From position

6 Rapto position

7 Tool name

8 Holder name

9 Tool insert compensation

10 Tool side selection

11 Containment

12 Entry motion

13 Exit motion

14 Cut passes

15 Intermediate retract motion
i+2 Continuation of the prompt/no-prompt status:

59 0

Bit Description

0 Pre-generation inserts
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-135. TAB2 Data Format for Form 9 - Systems Lathe Contouring GPG (Continued)

Word Description
i+3 Statement/no-statement status:
59 43210
Bit Description
0 Feed rates:
0 No statement
1  Put statement in toolpath
1 Spindle
2 Coolant
3 Tolerances
4 TOOLNO
i+4 Feed rate cut mode:
1  IPR/MMPR
2 IPM/MMPM
i+5 Feed rate rapid mode:
1 RAPID
2 IPM/MMPM
i+6 Spindle mode:
1 SFM/SMM
i+7 Spindle direction:
1 CLW
2 CCLW
i+8 Coolant:
1 On
2 Off
3 Flood
4 Mist
5 Tap
i+9 Lathe type:
1 Horizontal
2 Vertical
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-135. TAB2 Data Format for Form 9 - Systems Lathe Contouring GPG (Continued)

Word Description
i+10 From option:
1 None

2 Coordinates
3 Named point

i+11 Rapto option:
1 None

2 Coordinates
3 Named point

i+12 Holder option:
1 Yes
2 Nonmne

i+13 Tool insert compensation:
1 On
2 Off

i+l4 Tool side:
1 Left
2 Right

qz 3 Coordinates

4 Named point

i+15 Number of cut passes
i+16 Intermediate retract option:
1 Single
2 Auto
3  Coordinates
4  Named point
«i~ i+17 Number of points or coordinate pairs for intermediate retract option
i+18 Pre-generation inserts option:

1 Use statements

2 None
i+19 - i+18+m Name of the From point
i+19+m - i+18+2m Name of the Rapto point

i+19+2m - i+18+3m Tool name

i+19+3m - i+18+4m Holder name

i+19+4m - i+18+5m Name of the tool side point

i+19+5m - i+18+10m Names of the 5 intermediate retract points
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-136. TAB3 Data Format for Form 9 - Systems Lathe Contouring GPG

Word Description

i Cutting feed rate

i+l Rapid feed rate

i+2 Spindle speed

i+3 Intol value

i+4 Outtol value

i+5 From X coordinate

i+6 From Y coordinate

i+7 Rapto X coordinate

i+8 Rapto Y coordinate

i+9 Tool insert compensation relief angle
i+10 Entry line lemgth

i+ll Entry angle

i+12 Entry radius

i+13 Entry extension

i+l4 Exit line length

i+15 Exit angle

i+l6 Exit radius

i+17 Exit extension

i+18 Default delta cut pass step size

i+19 Stock left

1+20 - i+48 User modifiable delta cut pass sizes
i+49 - i+58 X,Y coordinates for the retract motion
i+59 - i+60 X,Y coordinates for the tool side
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

~

Form 10 - Systems Lathe Drilling GPG

Tables 3-137 and 3-138 describe the TAB2 and TAB3 data formats for Form 10 — Systems Lathe
Drilling GPG.

Table 3-137. TAB2 Data Format for Form 10 - Systems Lathe Drilling GPG

Word Description
i TABl pointer to the N/C pre-generation inserts entity, type 45 form 1
i+l Prompt/no-prompt status for each item of the Lathe Drilling generation sequence:
14 12 10
59 15 13 11 9876543210
%ii Bit Description
0 Feed rates:

0 Do not prompt
1 Prompt

Spindle parameters

Coolant option

Clearance distance/retract plane
Lathe type

From position

Rapto position

Tool name

Holder name

Headstock origin

WO ~NOWU W -

10 Drill reference position
11 Start position
12 Final depth mode
13 Pre-generation inserts
14 Cut passes
(Z’ 15 Intermediate retract motion
i+2 Statement/no-statement status:
59 3210

Bit Description

0 Feed rates:

0 No statement
1 Put statement in toolpath

Spindle
Coolant
TOOLNO

W N =
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-137. TAB2 Data Format for Form 10 ~ Systems Lathe Drilling GPG (Continued)

Word Description
i+3 Feed rate cut mode:
1  IPR/MMPR
2 IPM/MMPM
i+4 Feed rate rapid mode:
1 RAPID
2 IPM/MMPM
i+5 Spindle direction:
1 CLW
2 CCLW
i+6 Coolant:
1 On
2  Off
3 Flood
4 Mist
5 Tap
i+7 Lathe type:
1 Horizontal
2 Vertical
i+8 Headstock origin:
1 Coordinates
2 Named point
i+9 From option:
1 None
2 Coordinates
3 Named point
i+10 Rapto option:
1 None
2 Coordinates
3 Named point
i+11 Holder option:
1 Yes
2 None
i+12 Tool reference position:
1 tip
2 lip
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-137. TAB2 Data Format for Form 10 - Systems Lathe Drilling GPG (Continued)

Word

Description

i+13

i+14

i+15

i+16

i+17

i+18
i+19

i+20 - i+19+4m

i+20+m - i+19+2m
i+20+2m - i+19+3m
i+20+3m - i+19+4m

i+20+4m — i+19+5m
i+20+5m -~ i+19+6m
i+20+6m - i+19+7m
60458560 C

Start position mode:

Screen position
Coordinates
Existing entity
Named point

EWN -

Tool motion control:

One cut

Chip relief/delta
Chip relief/withdrawal
Chip relief/dwell
Machine cycle

User cycle

AU WN -

Final depth mode:

Screen position
Coordinates

Existing entity

Delta

Countersink to diameter
Countersink to depth
Named point

NOoOULPEWN -

Pre-generation inserts option:

1 Use statements
2 None

Number of distances/diameter ratios

TABl pointer to the start position entity
TABl pointer to the ending depth entity

Name of the From point (m = words per entity name)
Name of the Rapto point

Name of the start point

Name of the ending point

Name of the headstock point

Name of the tool name

Name of the holder name
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-138. TAB3 Data Format for Form 10 — Systems Lathe Drilling GPG

Word Description

i Cutting feed rate

i+l Rapid feed rate

i+2 Spindle speed

i+3 Headstock X coordinate

it+4 Headstock Y coordinate

i+5 From X coordinate

it+6 From Y coordinate

i+7 Rapto X coordinate

i+8 Rapto Y coordinate

i+9 Clearance distance

i+10 Retract plane

i+ll Chip relief/delta value

i+12 Chip relief/dwell time units value
i+13 Dis/dia ratio 1

i+22 Dis/dia ratio 10

i+24 Start coordinate on axis
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

™

Form 11 - Systems Lathe Threading GPG

Tables 3-139 and 3-140 describe the TAB2 and TAB3 data formats for Form ll - Systems Lathe
Threading GPG.

Table 3-139. TAB2 Data Format for Form 11 - Systems Lathe Threading GPG

Word Description
i TABl pointer to the N/C pre—generation inserts entity, type 45 form 1
i+l Prompt/no-prompt status for each item of the Lathe Threading generation sequence:
59 9876543210
Mir Bit Description
0 Feed rates:

0 Do not prompt
1 Prompt

Spindle parameters
Coolant option
Lathe type
Headstock

From position
Rapto position
Tool name

Holder name

Thread form

COONOUVEWN—

10 Thread size and tool passes
11 Approach, finish, retract angles, and clearance
12 Lead in/out
13 Pre-generation inserts
14 Cut passes
@Z 15 Intermediate retract motion
i+2 Continuation of the prompt/no-prompt status (future)

C
C
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

Table 3-139. TAB2 Data Format for Form 11 - Systems Lathe Threading GPG (Continued)

Word Description
i+3 Statement/no-statement status:
59 43210
Bit Description
0 Feed rates:
-0 No statement
1 Put statement in toolpath
1 Spindle
2 Coolant
3 TOOLNO
4 Thread size (PITCH)
i+4 Feed rate cut mode:
1  IPR/MMPR
2 IPM/MMPM
i+5 Feed rate rapid mode:
1 RAPID
2 IPM/MMPM
i+6 Spindle mode:
1  SFM/SMM
2 RPM
i+7 Spindle direction:
1 CLW
2 CCLW
i+8 Coolant:
1 On
2 Off
3 Flood
4 Mist
5 Tap
i+9 Lathe type:
1 Horizontal
2 Vertical
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

(;' Table 3-139., TAB2 Data Format for Form 11 - Systems Lathe Threading GPG (Continued)
Word Description
i+10 Headstock origin:

1 Coordinates
2 Named point

i+ll From option:
1 None

2 Coordinates
3 Named point

i+12 Rapto option:
1 None
2 Coordinates
3 Named point
i+13 Holder option:
1 Yes
2 None
i+l4 Thread form:

1 External

( 2 Internal
. i+15 Number of cut passes
i+16 Number of finish passes
i+l7 Number of spring passes
i+18 Thread starts
i+19 Pre-generation inserts option

1 Use statements
2 None

@1 i+20 - i+19+m Name of the headstock origin point (m = words per entity name)
i+20+m - i+19+2m Name of the From point
i+20+2m - i+19+3m Name of the Rapto point
i+20+3m - i+19+4m Name of the tool name
i+20+4m - i+19+5m Name of the holder name
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3.45 Type 45 - Systems GPG, Inserts, and N/C Modals

L2,
L—s

Table 3-140, TAB3 Data Format for Form 11 - Systems Lathe Threading GPG

A
N s

Word Description
i Cutting feed rate
i+l Rapid feed rate
i+2 Spindle speed
i+3 Headstock X coordinate
i+4 Headstock Y coordinate
i+5 From X coordinate
i+6 From Y coordinate
it7 Rapto X coordinate
i+8 Rapto Y coordinate
i+9 Thread pitch (metric) or threads/inch (English)
i+10 Approach angle
i+ll Finish angle
i+12 Retract angle
i+13 Clearance distance
i+14 Lead in distance
i+15 Lead out distance
i+l16 Thread depth
i+17 Maximum delta cut depth
4
i+18 - i+67 User modifiable delta cut pass sizes é R
i+68 - i+77 User modifiable delta finish pass sizes
g

3-134 60458560 C {L}



-

3.46 Type 46 — Toolpath

3.46 Type 46 - i‘oolputh A

This section describes the TAB2 and TAB3 data formats for the following forms of Type 46 -
Toolpath,

Form 1 - 3-D Coordinates for all 3-Axis Point-To-Point and Milling Toolpaths
Form 2 — 6~D Coordinates for all 5-Axis Point-To-Point and Milling Toolpaths
Form 3 — 2-D Coordinates for Punching and Flame Cutting Toolpaths

Form 4 - 2-D Coordinates for Horizontal Lathe Toolpaths

Form 5 - 2-D Coordinates for Vertical Lathe Toolpaths

General rules:

A. All toolpath coordinates are stored in transform space. The standard entity view of
definition pointer defines the coordinate system (see EC(5)).

B. A toolpath has two linked lists of entities., The first is a linked list of toolpath
copious data entities (type 14, form 1) that contain the toolpath statements. The
second is a linked list of toolpath GPG entities (type 48) that contain the input
parameters used to generate the toolpath.

C. There must be at least one entity in the copious list. The GPG list may be empty.

D. The sequence number of the main toolpath entity must be greater than the sequence
numbers of all copious and GPG entities.

Tables 3-141 and 3-142 describe the TAB2 and TAB3 data formats for Type 46 - Toolpath.

Table 3-141. TAB2 Data Format for Type 46 — Toolpath

Word Description
i TABl pointer to the first toolpath copious data entity (type 14, form 1)
i+l TABl1 pointer to the first toolpath GPG entity (type 48), or O if no GPG entities

Table 3-142, TAB3 Data Format for Type 46 - Toolpath

Word Description

j XF (coordinate of first toolpath point)

i+l YF

j+2 ZF (depth of 2-D toolpaths (forms 3, 4, 5))

j+3 XL (coordinate of last toolpath point)

j+4 YL

j+5 ZL
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3.47 Type 47 - Composite Tool Path

3.47 Type 47 - Composite Tool Path

Table 3—-143 describes the TAB2 data format for Type 47 — Composite Tool Path.

Table 3-143, TAB2 Data Format for Type 47 - Composite Tool Path

Word Description
i Number of tool paths — n
i+l Name of first tool path
i+n Name of nth tool path
NOTE

There is a limit of 100 toolpaths per

composite toolpath.
3-136 60458560 C

£
st

LN
7



3.48 Type 48 - Toolpath GPG

~

3.48 Type 48 - i‘oolpath GPG

This section describes the TAB2 and TAB3 data formats for the following forms of Type 46 -

Toolpath,
Form 1 - Pre—Generation Insert Statements (see Type 45, form 1)
Form 5 ~ Point-~To-Point GPG (see type 45, form 5)
Form 6 - Profile GPG (see type 45, form 6)
Form 7 - Pocket GPG (see type 45, form 7)
Form 8 - Lathe Roughing GPG (future) (see type 45, form 8)
Form 9 ~ Lathe Contour GPG (see type 45, form 9)

Form 10 - Lathe Drilling GPG (see type 45, form 10)
Form 11 - Lathe Threading GPG (see type 45, form 11)

General rules:
A. All toolpath GPG entities are stored with a toolpath.
qz‘ B. The second pointer in the main toolpath entity points to the toolpath GPG.

C. In general the prompt options will be turned off in a toolpath GPG.
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3.49 Type 49 - Tool

3.49 Type 49 - Tool -

This section describes the TAB2 and TAB3 data formats for the following forms of Type 49 -

Tool.

Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form
Form

WONOULEWN-

10
11
12
13

- Mill

Drill

- Center Drill

Bore

— Ream

Tap
Counter Sink
Lathe Turning
Lathe Threading
Standard Punch
— Notching Punch
Nibbling Punch
Holder

General rules:

A. All tool entities are stored with a view of definition of 1 (model space).

B. A tool entity contains a linked list of tool image copious data entities (type 14, form

2).

C. The sequence number of the main tool entity must be greater than the sequence numbers of
all copious entities.
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Form 1 - Mill

3.49 Type 49 - Tool

Tables 3-144 and 3-145 describe the TAB3 and TAB3 data formats for Form 1 - Mill,

Table 3-144., TAB2 Data Format for Form 1 - Mill

Word Description
i Tool image specification indicator:
0 Default
1 User—-defined
i+l Tool image type:
0 Non-rotating
1 Rotating
i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-145, TAB3 Data Format for Form 1 - Mill

Word Description

3j Translation reference X value

i+l Translation reference Y value

j*r2 Translation reference Z value

j+3 Diameter

jtb Corner radius

j+5 Tool length

j+6 Gage length
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3.49 Type 49 - Tool

Form 2 - Drill

Tables 3—146 and 3-147 describe the TAB2 and TAB3 data formats for Form 2 - Drill.

Table 3-146., TAB2 Data Format for Form 2 — Drill

Word Description
i Tool image specification indicator:
0 Default
1 User—-defined
i+l Tool image type:
0 Non-rotating
1 Rotating
i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-147. TAB3 Data Format for Form 2 - Drill

Word Description

j Translation reference X value

i+l Translation reference Y value

j+2 Translation reference Z value

j+3 Diameter

jt+a4 Tip angle

j+5 Tool length

j+6 Gage length
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Form 3 - Center Drill

3.49 Type 49 - Tool

Tables 3-148 and 3-149 describe the TAB2 and TAB3 data formats for Form 3 - Center Drill.

Table 3-148, TAB2 Data Format for Form 3 - Center Drill

Word Description
i Tool image specification indicator:
0 Default
1 User-defined
i+l Tool image type:
0 Non-rotating
1 Rotating
i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-149. TAB3 Data Format for Form 3 - Center Drill

Word Description

3j Translation reference X value
j+l Translation reference Y value
j+2 Translation reference Z value
j+3 Drill diameter

jt+4 Drill length

j+5 Drill angle

jt6 Body diameter

j+7 Body angle

j+8 Tool length

j+9 Gage length
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3.49 Type 49 - Tool

Form 4 - Bore

Tables 3-150 and 3-151 describe the TAB2 and TAB3 data formats for Form 4 — Bore.

Table 3-150. TAB2 Data Format for Form 4 - Bore

Word Description
i Tool image specification indicator:
0 Default

1 User-defined
i+l Tool image type:

0 Non-rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-151. TAB3 Data Format for Form 4 — Bore

Word Description

j Translation reference X value
jt+l Translation reference Y value
j+2 Translation reference Z value
j+3 Diameter

jtb Tool length

j+5 Gage length

3-142
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Form 5 - Ream

3.49 Type 49 - Tool

Tables 3-152 and 3-153 describe the TAB2 and TAB3 data formats for Form 5 - Ream.

Table 3-152. TAB2 Data Format for Form 5 — Ream

Word Description
i Tool image specification indicator:
0 Default
1 User—defined
i+l Tool image type:
0 Non-rotating
1 Rotating
i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-153. TAB3 Data Format for Form 5 - Ream

Word Description

j Translation reference X value

j+l1 Translation reference Y value

jt2 Translation reference Z value

i+3 Diameter

j+a Tool length

jt5 Gage length
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3.49 Type 49 - Tool

Form 6 - Tap

Tables 3-154 and 3-155 describe the TAB2 and TAB3 data formats for Form 6 — Tap.

Table 3-154. TAB2 Data Format for Form 6 - Tap

Word Description
i Tool image specification indicator:
0 Default

1 User—defined
i+l Tool image type:

0 Non-rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-155. TAB3 Data Format for Form 6 - Tap

Word Description

i Translation reference X value

j+1 Translation reference Y value

j+2 Translation reference Z value

j+3 Diameter

j+a Threads/inch or pitch

j+5 Tool length

jt6 Gage length
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Form 7 - Counter Si.nk

3.49 Type 49 - Tool

Tables 3-156 and 3-157 describe the TAB2 and TAB3 data formats for Form 7 - Counter Sink.

Table 3-156. TAB2 Data Format for Form 7 - Counter Sink

Word

Description

i

i+l

i+2
i+3

Table 3-157.

Tool image specification indicator:

0 Default
1 User—-defined

Tool image type:

0 Non-rotating
1 Rotating

Pointer to first copious data entity
Tool number

TAB3 Data Format for Form 7 - Counter Sink

Word Description
3 Translation reference X value
(Z: j+l Translation reference Y value
j+2 Translation reference Z value
j+3 Diameter
jta Tip angle
j+5 Tool length
j+6 Gage length
«Z;f 60458560 C 3-145




3.49 Type 49 - Tool

Form 8 - Lathe Tur;ning

Tables 3-158 and 3-159 describe the TAB2 and TAB3 data formats for Form 8 - Lathe Turning.

Table 3-158. TAB2 Data Format for Form 8 - Lathe Turning

Word Description
i Tool image specification indicator:
0 Default

1 User—defined
i+l Tool image type:

0 Non-rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-159. TAB3 Data Format for Form 8 — Lathe Turning

Word Description

Translation reference X value

j+l Translation reference Y value
j+2 Translation reference Z value
j+3 Nose radius

jta X gage length

j+5 Y gage length

3-146
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Form 9 - Lathe Threading

3.49 Type 49 - Tool

Tables 3-160 and 3-161 describe the TAB2 and TAB3 data formats for Form 9 - Lathe Threading.

Table 3-160.

Word

Description

TAB2 Data Format for Form 9 - Lathe Threading

i

i+l

i+2
i+3

Table 3-161.

Word

Tool image specification indicator:

0 Default
1 User—defined

Tool image type:

0 Non-rotating
1 Rotating

Pointer to first copious data entity
Tool number

Description

TAB3 Data Format for Form 9 - Lathe Threading

|
j+1
j+2

j+3
j+4
j+5

Translation reference X value
Translation reference Y value
Translation reference Z value

Tip angle
X gage length
Y gage length

(_7,. 60458560 C
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3.49 Type 49 - Tool

Form 10 - Standa;d Punch

Tables 3-162 and 3-163 describe the TAB2 and TAB3 data formats for Form 10 - Standard Punch,

Table 3-162. TAB2 Data Format for Form 10 - Standard Punch

Word Description
i Tool image specification indicator:
0 Default

1 User-defined
i+l Tool image type:

0 Non—rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-163. TAB3 Data Format for Form 10 - Standard Punch

Word Description

j Translation reference X value

jt+1 Translation reference Y value

jt+2 Translation reference Z value
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Form 11 - Notching Punch

3.49 Type 49 - Tool

Tables 3-164 and 3-165 describe the TAB2 and TAB3 data formats for Form 11 - Notching Punch.

Table 3-164. TAB2 Data Format for Form 11 - Notching Punch

Word

Description

i

i+l

i+2
i+3

Tool image specification indicator:

0 Default
1 User-defined

Tool image type:

0 Non-rotating
1 Rotating

Pointer to first copious data entity
Tool number

Table 3-165. TAB3 Data Format for Form 11 - Notching Punch

Word Description
j Translation reference X value
12 j+1 Translation reference Y value
g j+2 Translation reference Z value
i+3 Width
j+a Tool length
‘Ey, 60458560 C 3-149




3.49 Type 49 - Tool

Form 12 - Nibbliné Punch

Tables 3-166 and 3-167 describe the TAB2 and TAB3 data formats for Form 12 - Nibbling Punch.

Table 3-166. TAB2 Data Format for Form 12 — Nibbling Punch

Word Description
i Tool image specification indicator:
0 Default

1 User—-defined
i+l Tool image type:

0 Non-rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Tool number

Table 3-167., TAB3 Data Format for Form 12 - Nibbling Punch

Word Description

i Translation reference X value

i+l Translation reference Y value

j+2 Translation reference Z value

j+3 Diameter

jt4 Tool length
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Form 13 - Holder

3.49 Type 49 - Tool

Tables 3-168 and 3-169 describe the TAB2 and TAB3 data formats for Form 13 - Holder.

Table 3-168. TAB2 Data Format for Form 13 - Holder

Word Description
i Holder specification indicator:
0 Default

1 User—defined
i+l Holder type:

0 Non—-rotating
1 Rotating

i+2 Pointer to first copious data entity
i+3 Holder number

Table 3-169. TAB3 Data Format for Form 13 - Holder

Word Description

j Translation reference X value

j+l Translation reference Y value

j+2 Translation reference Z value
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3.50 Type 50 — Systems Entity
3.50 Type 50 - Systems Entity
The following describes the TAB2 and TAB3 data formats for Type 50 — Systems Entity.

Form 2 - View I.ﬁyouf

Tables 3-170 ‘and 3-171 describe the TAB2 and TAB3 data formats for Form 2 - View Layout.

Table 3-170. TAB2 Data Format for Form 2 - View Layout

Word Description

i Number of characters in layout name (32)
i+l

. Layout name

i+8

i+9 U raster of zoomed display

i+10 V raster of zoomed display

i+l1l Status switches

i+12 Number of views in layout (n)

i+13 Work view area number

i+tl4 TAB4 pointer to first view area

i+15

it+le U,V max/mins for view in the base configuration of the layout (these are
i+17 not clipped to fit the screen)

i+18

i+13+5%(K-1)+1)

. Kth view
. 5 words repeated for each view area defined (maximum of 32
i+13+5%(K~1)+5) views total)
i+13+5%n+1 n words of bit-packed data — refer to TAB4 (i+l7) representing the base
i+13+5*n+n configuration of the layout unclipped u,v max/mins of first view area in
i+13+6%*n+1 current display

2

3 These are updated by VMO6 with each zoom of the entire layout. IVIEW

4 . (18-176) contains these values clipped as need to fit the screen.

i+13+6%*n+4*% (K-1)+1

§ Unclipped max/mins for Kth view area

4
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3.50 Type 50 - Systems Entity

Table 3-171. TAB3 Data Format for Form 2 - View Layout

~

Word Description

j Global magnification factor for zoomed display

i+l XT origin of first view Unclipped base configuration
j+2 YT origin of first view

j+3 Zoom scale of view

jta Shrinkage factor (percentage of screen)

jHa*(K-1)+1

. Second through nth views (maximum of 32 views total)

J+4* (n=1)+4

C
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3.50 Type 50 - Systems Entity

Form 3 - Saved Zoom Scale

Tables 3-172 and 3~173 describe the TAB2 and TAB3 data formats for Form 3 — Saved Zoom Scale.

Table 3-172, TAB2 Data Format for Form 3 - Saved Zoom Scale

Word Description

i Number of characters in ZOOM scale name

i+l

i+2

. ZOOM scale name

it+4

i+5 View number

i+6 Status switches (currently not used and = 0)

Table 3-173. TAB3 Data Format for Form 3 - Saved Zoom Scale

Word Description

j XT origin of display

i+l YT origin of display

j=2 Magnification factor
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3.50 Type 50 - Systems Entity

Form 4 - Analysis Accumulotor

Table 3-174 describes the TAB3 data format for Form 4 - Analysis Accumulator,

There is no TAB2 data format for Form 4 -
Analysis Accumulator.

Table 3-174, TAB3 Data Format for Form 4 - Analysis Accumulator

Word Description

i Surface area

i+l Volume

j+2 Weight

j+3 Weight per unit length

jta4 First moment of mass wrt X-Y plane
j+5 First moment of mass wrt X-Z plane
j+6 First moment of mass wrt Y-Z plane
j+7 X

j+8 Y Center of mass

j+9 z

j+10 Moment of inertia wrt X axis

j+11 Moment of inertia wrt Y axis

j+12 Moment of inertia wrt Z axis

j+13 Mixed moments wrt X-Y plane

j+i4 Mixed moments wrt X-Z plane

j+15 Mixed moments wrt Y-Z plane

j+le X

j+17 Y Radius of gyration

j+18 Z

j+19 Spherical moment of inertia

j+20 Spherical radius of gyration
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3.50 Type 50 - Systems Entity

Form 6 - Constraint Set Entity

Table 3-175 describes the TAB2 data format for Form 6 - Constraint Set Entity.

This form is used for entity selection.

Table 3-175. TAB2 Data Format for Form 6 - Constraint Set Entity

Word Description

i Bit packed word iudicatiﬁg which types of constraints are/are not defined:

0 No constraints of this type are defined
1 Constraints of this type are defined

59 43210

e
(a3

Description

Level comnstraints
Pen constraints
Color comstraints
Type constraints
Font constraints

PWN-~O lw

i+l 64 words for level comstraints; bit packed for each level; 16 levels per word:

0 Entities on this level cannot be selected
1 Entities on this level can be selected

i+65 1 word for pen comnstraints; bit packed for each pen:

0 Entities drawn in this pen cannot be selected
1 Entities drawn in this pen can be selected

i+66 1 word for color constraints; bit packed for each color:

0 Entities drawn in this color cannot be selected
1 Entities drawn in this color can be selected
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3.50 Type 50 - Systems Entity

Table 3-175. TAB2 Data Format for Form 6 - Constraint Set Entity (Continued)

.

Word Description
i+67 5 words for type constraints; bit packed for each type; 16 bits per word (see GC(3)
- GC(8)):

0 Entities of this type cannot be selected
1 Entities of this type can be selected

1+72 1 word for font constraints; bit packed for each font:

0 Entities drawn in this font cannot be selected
1 Entities drawn in this font can be selected

There is no TAB3 data for this form.
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3.52 Type 52 - Hexahedron

3.51 Type 51 - Reserved for Future System Use

3.52 Type 52 - Hexahedron

Tables 3-176 and 3-177 describe the TAB2 and TAB3 data formats for Type 52 - Hexahedron.

Table 3-176. TAB2 Data Format for Type 52 - Hexahedron

Word Description
i TABl pointer to first tabulated cylinder
i+5 TABl pointer to sixth tabulated cylinder

Table 3-177. TAB3 Data Format for Type 52 — Hexahedron

Word Description

h|
j+l
j+2

Center of hexahedron

j*5

Second axis vector to face

j+3
jta First axis vector to face
} Third axis vector to face

3.53 Type 53 - Reserved for Future System Use
3.54 Type 54 - Reserved for Future System Use
3.55 Type 55 - Reserved for Future System Use

3.56 Type 56 - Reserved for Future System Use

3.57 Type 57 - Reserved for Future System Use
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3.60 Type 60 - Data Point Set

3.58 Type 58 - Reserved for Future System Use

3.59 Type 59 - Reserved for Future System Use

3.60 Type 60 - Data Point Set

The following describes the TAB2 and TAB3 data formats for Type 60 - Data Point Set.

Form 1 - 1-Dimensional Data Set for Polynomial Curves

Tables 3-178 and 3-179 describe the TAB2 and TAB3 data formats for form 1.

Table 3-178.

Form 2 is reserved for 2-dimensional data
set for polynomial surfaces.

TAB2 Data Format for Form 1 - l-Dimensional Data Set For Polynomial Curves

Word Description
‘[;1 i TABl pointer to continuation entity (=0 if all data is contained in this entity)
' i+1 Number of points (n)
i+2 Number of curves using this entity

Table 3-179.

TAB3 Data Format for Form 1 - 1-Dimensional Data Set For Polynomial Curves

Word Description
2 3 X1
(i‘ j+1 Yl Model space coordinates of first point
. j+2 Z1
j+3(n-1) Xn
j*3(n-D+1  ¥Yn Coordinates of nth point
j*+3(n-1)+2 Zn
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3.61 Type 61 - Data Structure Set

3.61 Type 61 - Data Structure Set

The following describes the TAB2 and TAB3 data formats for Type 61 — Data Structure Set.

Form 1 - Polynomial Curve

Table 3-180 describes the TAB2 data format for form l.

Table 3-180.

Form 2 is reserved for polynomial surfaces.

TAB2 Data Format for Form 1 - Polynomial Curve

Word Description
i Approximation type:
1 Chebyshev
2 Least squares fit
i+l Parameter distribution:
3 Geometric mean
2 Chordal
1 Equidistant
> 0 TABl pointer to curve
i+2 Closure description:
59 21 0
Bit Description
(0] Curve is closed (=
1 Start/end tangents are equal (= 1)
2 Start/end curvatures are equal (= 1)
3-160 60458560 C
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3.61 Type 61 - Data Structure Set

ala

Fixed Point Cons'rc;ints

Table 3-181 describes an additional TAB2 data format for fixed point comstraints where
p = i+3.

Table 3-181. Additional TAB2 Data Format for Fixed Point Constraints

Word Description
P Number of fixed point constraints (np) (= O if none applied)
ptl Number of the first point to be interpolated

- ptnp Number of the np(th) point to be interpolated

Tangent Constraints

Table 3-182 describes an additional TAB2 data format for tangent constraints where
q = it+4+np.

Table 3-182. Additional TAB2 Data Format for Tangent Constraints

¢i;, Word Description

q Number of tangent constraints (nt) (= O if none applied)
g+l Number of the first point with a tangent constraint
q+nt Number of the nt(th) point with a tangent constraint

C
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3.61 Type 61 — Data Structure Set

Curvature Consim.ints

Tables 3-183 and 3-184 describe additional TAB2 and TAB3 data formats for curvature

constraints where r=i+5+np+nt.

Table 3-183. Additional TAB2 Data Format for Curvature Constraints

Word Description

r Number of curvature constraints (nc) (= 0 if none applied)
r+l Number of the first point with a curvature constraint

rtnc Number of the nc(th) point with a curvature constraint

Table 3-184. Additional TAB3 Data Format for Curvature Constraints

Word Description

j Smoothing factor

3.62 Type 62 - Reserved for Future System Use

3.63 Type 63 - Reserved for Future System Use
3.64 Type 64 - Reserved for Future System Use
3.65 Type 65 - Reserved for Future System Use
3.66 Type 66 - Reserved for Future System Use

3.67 Type 67 - Reserved for Future System Use

3.68 Type 68 - Reserved for Future System Use

3.69 Type 69 - Reserved for Future System Use
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3.70 Type 70 - Schematic Element

3.70 Type 70 - schemutic Element

The following describes the TAB2 and TAB3 data formats for Type 70 — Schematic Element.

Form (8 Bits of Model Type Code)

Tables 3-185 and 3-186 describe the TAB2 and TAB3 data formats for Form (8 Bits of Model
Type Code).

Table 3-185. TAB2 Data Format for Form (8 Bits of Model Type Code)

Word Description
i Bit Description
60 Element model name
i+l Bit Description
24 Element model name
i+2 Byte Bit Description
0 36 Model type codes
1 12 Pointer to pin name address
2 12 Section number
i+3 Bit Description
48 Logical name assigned at placement
it+4 Element table parameters:

Byte Bit Description

0 12 TAB2 word count

1 12 Pin 1 word pointer

2 12 Number of pin word

3 12 Attribute data pointer

4 12 Number of attribute words
i+5 Sequence/level parameters:

Byte Bit Description
2yte 21t Jescription

0 18 Definition sequence number
1 12 Page (level) number
2 18 Element sequence number

60458560 C 3-163




3,70 Type 70 - Schematic Element

Table 3-185. TAB2 Data Format for Form (8 Bits of Model Type Code) (Continued)

C O

Word Description
i+6 Physical attribute word
i+7 n number of pin words, each pin word has the format:
. Byte Bit Description
0 24 Net link (net entity TABl pointer)
1 16 Net number
2 11 Pin number
3 9 Pin function word ordinal in PINDEF array of MODLIB
i+n na number of attribute data words
i+na

Table 3-186. TAB3 Data Format for Form (8 Bits of Model Type Code)

Word Description

i Element sequence number

i+l TAB3 word count

i+2 Element origin (x—coordinate)

i+3 Element origin (y~coordinate)

it+4 Number of pins

i+5 Number of parameter words

it+6 Logic name note location (x—coordinate)
i+7 Logic name note location (y—-coordinate)
i+8 Physical note location (x-coordinate)
i+9 Physical note location (y—coordinate)
i+10 Pin-1 location (x-coordinate)

i+11 Pin-1 location (y-coordinate)

i+10+n Pin-n location (x-coordinate)
i+ll+n  Pin-n location (y-coordinate)

3-164 60458560 C
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3.71 Type 71 - Schematic Connection Table Entity

3.71 Type 71 - Schematic Connection Table Entity

The following describes the TAB2 and TAB3 data formats for Type 71 - Schematic Connection
Table Entity.,

Form 1 - Schematic Net Table Entity

Table 3-187 describes the TAB2 data format for Form 1 — Schematic Net Table Entity.

Table 3-187. TAB2 Data Format for Form 1 - Schematic Net Table Entity

Word Description

i Net identifier:

Byte Bit Description

0 16 Net number
16 Net type code
i+l Byte Bit Description
0 24 Net group TABl PTR
1 12 Word count of table
2 24 Page (level) number
i+2 Byte Bit Description
0 12 Number of pins in net
1 12 Number of pin words available
2 12 | Array number
3 24 Net 1link chain pointer
Word Bit Description
i+3 1 60 Signal name text
i+4 2 60 Signal name text
i+5 3 60 Signal name text
it6 Pin word - 1 data:
. Byte Bit Description
0 24 TABl pointer of connected element
1 12 Model type of connected element
2 12 Pin number on element
3 12 Element entity pin word ordinal
it6+n Pin word - n data ( = 0 if unused)

60458560 C 3~165
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Program Common 4

s Ne®

Labeled COMMON/INTCOM/.......................................-.-.-.................
Labeled COMMON/CHRCOM/eesseseseocssecescaaasasccacacscccasaccccccsacccaccccscccoccs
Labeled COMMON/FETS/o-ooooo-'-canooooooc.--ocao.oo.oooo-oooo-oooo:.-oo-ooo.ooooo-o.
Labeled COMMON/EDLCoM/O....0.‘.........Ol..!I.......l...l....‘............t..l...l.
Labeled COMMON/IDFCOM/.ooo.ocoo----oc-ooo-oooo-oooo.uo-oov.-ocoo.o-ooo.ooa.oooooooo
Labeled COMMON/TABOO/ooooooooooooo--o-oooooooccoooooooo-oouooooooooooo.o-oooo-.oocu
Labeled COMMON/TNI/..................'...-.........-.........................-.....
Labeled COMMON/CDCI/.oo-oooo.oo.o-ooo-.o-ono.oo-o-ooouoooooooooooo..oaoco-o-oooooo-
Labeled COMMON/COMPM/..-...-.o.o.o..o.o-oo-oo'ono--o-ooo.-o-oco.-ooooooooo--ooooooo
0 Labeled COMMON/CDCB/........0.......'...‘......0.0..00............l........l......
Labeled COMMON/TM/....................................-...-.......................
Labeled COMMON/FILEN/:coooeooscceoncacoascssorasacosssosaccscssscasssccsssssnsnses
Labeled COMMON/COMMDP/......-.....................................................
Labeled COMMON/HDWARE/oooo-o~oo-ooooo-ooonoo-o--c.a.ooooa-ooooo--ooocooo-ooo-ooo-o
Labeled COMMON/SWITCH/..oo.co..oooo.-o.oooooco.-oocoocnoococoo-ooooo-o-..oooooo--o
Labeled COWON/IPATCM/......................-.............-.-.o.oo-........-..-.o-
Labeled COMMON/RPATCM/OOOOOOOOO-Q..t.o'.....c..Qooa.o-o..ooo....000.00..0..0..0.0. 4-18
Labeled COMMON/CPATCM/......0...0...-0.0.CQ.....I.....0.'0.....0..O...o..o.co.‘o'c 4-18
Labeled COMMON/PATUP/.........-.....-............-....-.o.-.-.-.....-.-.-......... 4-18
Labeled COMMON/CPATUP/.Q.'Q..Oocco.loo-o....o.o.o.n..o.o.o!...l...00‘...........0. 4-19
Labeled COMMON/NOS/.....--................................-..............o........ 4-19
Labeled COMMON/FROMBF/.no.-.onoo--o--oooo.o.oo-no...o.oo--o.ococ.c-oo.ooo-n--.o.o. 4-19
Labeled COMMON /COMEGNC/.....o'-ooo.ooo.ooooocono-nooovoao.oooooooo.o;o.o.-.ooo.oo 4-19
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Program Common 4

This chapter describes the ICEM DDN common that is used internally within ICEM DDN but is
not saved with a part on TAPE3,

4.1 Labeled COMMON/INTCOM/
Temporary integer common.

INTEGER TEMI(256)
COMMON /INTCOM/ TEMIL

4.2 Labeled COMMON/CHRCOM/

Temporary character common.

CHARACTER MMPTXT*256 ,TEMC*256
COMMON /CHRCOM/ MMPTXT,TEMC

( | 4.3 Labeled COMMON/FETS/

Integer common for NOS interface tables.
INTEGER IFET(8),IIBUF(513),MSBUF(65),MSTR(8),0FET(8),00BUF(513)

INTEGER PPBUF(513),PRNTER(8)
COMMON /FETS/ PRNTER,IFET,OFET,IIBUF,00BUF,PPBUF,MSTR,MSBUF

( 4.4 Labeled COMMON/EDLCOM/

Integer common for EDL use.

INTEGER ICOPY,IDLIW,IFNDSW
COMMON /EDLCOM/ IFNDSW,ICOPY,IDLIW

4.5 Labeled COMMON/IDFCOM/

Integer common for use by internal drafting standard libraries. This common is not saved
with the part.

INTEGER IDFNRM(12)
COMMON /IDFCOM/ IDFNRM

Q 60458560 C 4-1




4.6 Labeled COMMON/TABOO/

6
e

4.6 Labeled COMMON,/TABOO/

Integer common for tablet page manipulation and for tablet string processing.

Integer Description

ACTUCF Name of command file associated with active upper page

ACTLCF Name of command file associated with active lower page

ACTUMF Name of MSTRING currently being processed

ACTLMF Reserved (currently unused)

CMDFIL Name of current tablet command file from which pages are activated and from

which commands are read

cup Name of current upper tablet page in use
CLP Name of current lower tablet page in use
EDFILE Name of current tablet edit file for page creation g
IMNUST Number of characters in ITABUF left to process §
ICNT Current character location in ITABUF
ICHRT Current graphic pick character
ITABUF(19) Byte packed 8 bit characters, left-justified, 7 characters per word
IRPT Repeat switch:

= 0 Repeat sequence off

> 0 Start of repeat sequence N&
IRPT2 Location of the end of the repeat sequence in ITABUF @kjﬁ
IRCNT Number of repeats completed without user input
ITSET Tablet selections:

Bit Description

0 Characters:

0 Upper case characters
1 Lower case characters ¢

1 Page in memory:

0 Page in memory OK
1 Page in memory needs reloading

MSWC MSTRING word count:

= 0 No MSTRING program in process
> 0 MSTRING location

MFILNM Name of MSTRING file to be searched for MSTRING names
NEWPAG Tablet page activation flag (currently unused):

0 Not activating new page
1 New tablet page location required

TFILNM Name of tablet file to which input or output is currently occuring QK§§
w4

\
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4.7 Labeled COMMON/TNI/

Integer common.

Integer Description

4,7 Labeled COMMON/TNI/

ITNI Indicates whether or not to output sync codes:

0 Send sync codes
1 Do not send sync codes

4.8 Labeled COMMON/CDC1/
Integer common.

Integer Description

IBAUD Current baud rate in characters per second:
30
120

420
900

4.9 Labeled COMMON/COMPM/

Integer common for part merge.

4.10 Labeled COMMON/CDC3/

Integer Description

IF Number of input lines:

0 No input
0

> Number of inputs

60458560 C




4.11 Labeled COMMON/TM/

4.11 Labeled COMMON/TM/

™
(o
INTEGER T™M
COMMON /TM/ TM
C
C TM — TRACE MODE. .NE.O WHEN TRACE IS ON.
Integer Description
™ Trace mode:
=0 Trace off
# 0 Create IT, OT, CT, MT trace files
4—4
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4,12 Labeled COMMON/FILEN/

4.12 Labeled COMMON/FILEN/

FILEN
C
INTEGER INPUT(8),0UTPUT(8),0T(5),IT(5),CT(5),MT(5),CD2000(5)
¢ COMMON /FILEN/ INPUT,OUTPUT,OT,IT,CT,MT,CD2000
C
Integer Description
INPUT INPUT file environment table (FET):
Word Description
1 Bit Description
0-5 0"o3"
6-59 File name left-~justified zero filled
2-8 No description
OUTPUT OUTPUT file enviromment table (FET):
Word Description
1 Bit Description
0-5 0"o3"
6-59 File name left-justified zero filled
2-8 No description
oT OT file environment table (FET):
Word Description
1 Bit Description
0-5 o"o3"
6-59 File name left—justified zero filled
2-5 No description
IT IT file environment table (FET):
Word Description
1 Bit Description
0-5 0"o3"
6-59 File name left—justified zero filled
2-5 No description
60458560 C 4-5




4,12 Labeled COMMON/FILEN/

Integer Degcription
CT CT file environment table (FET):
Word Description
1 Bit Description
0-5 o"o3"
6-59 File name left-~justified zero filled
2-5 No description
MT MT file environment table (FET):
Word Description
1 Bit Description
0-5 o"o3"
6-59 File name left-justified zero filled
2-5 No description
CD2000 Overlay replacement file environment table (FET):
Word Description
1 Bit Description
0-5 o"o3"
6-59 File name left—justified zero filled
2-5 No description
4—6 60458560 C
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4.13 Labeled COMMON/COMMDP/

Common for data pooling.

INTEGER MDP(39),IDP(4096)

4,13 Labeled COMMON/COMMDP/

REAL DPTRN(24) ,EPSO6M,EPS12M,EPS899
COMMON /COMMDP/ MDP,DPTRN,EPS06M,EPS12M,EPS899,IDP

Real Description
DPTRN Data Pooling Transformations:
1-12 Transformation matrix from model space to specified DP

13-24

work space

Transformation matrix from view of definition of an
entity to specified work space (used by DPANN while
adding entity type NN to a data pool)

EPSO6M/EPS12M/EPS899 Common Convergence Criteria:

EPSO6M

A)
B)

EPS12M

A)

B)

EPS899

A)
B)

60458560 C

= MATH(1)*1,0E-06

Two floating point numbers close; A - B
Floating point number is zero; ABS(A)

= MATH(1)*1.0E-12

Distance between two positions is zero; (AX-BX)**2 +
(AY-BY)**2 + (AZ-BZ)%**2

Vector length is zero; (AX-AX)**2 + (AY-AY)**2 +
(AZ-AZ)**2

= C0S(89.9 degrees) = SIN(0.l degrees)

Unit vectors perpendicular; DOT(A,B)
Unit vectors parallel; CROSS(A,B), check I1,J,K

4-7




4.13 Labeled COMMON/COMMDP/

Description

Integer
IDP Data Pooling Disc Buffer
MDP Miscellaneous Data Pooling Values:
1 Current data pool for adding entities (1-5)
2 Absolute disk location for extended IDP array
3 Size of the IDP array in declaration
4 Data pool TAB4 work space pointer
5-9 Start position of pool n in IDP array
10-14 Save switch for pool n:
0 Do not save
1 Save before disk read
15-19 Start position in extended array, pool n
20-24 End position in extended array
25-29 Start position currently loaded in IDP, pool n (pointer into
extended array)
30-34 End position currently loaded in IDP, pool n (pointer into extended
array)
35-39 Size of pool n in IDP array
4-8 60458560 C
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4,14 Labeled COMMON/HDWARE/

4.14 Labeled CbMMON/HDWARE/

The labeled COMMON block /HDWARE/ contains the data required to describe the characteristics
of the terminal and attached hardware.

C HARDWARE COMMON BLOCK

LOGICAL COLORD,COLTRM,DIVSCR,LDFUSE,REFRSH,SCRDIA,SPLITS,TABCUR
LOGICAL DGPRES,L3DVEW

INTEGER ALPHAT ,ERASMD,LDFTRM,LOSW ,MICROF ,MODSEG,NBTPLN, TRMTYP
INTEGER DGCOOR,DGVIEW,DGTABL,PRVXCO,PRVYCO,PRVZCO,VWNOSF
INTEGER STMCTR,MAXTRM

c .
COMMON /HDWARE/ ALPHAT,COLORD,COLTRM,DIVSCR,ERASMD,LDFUSE,LDFTRM
COMMON /HDWARE/ L3DVEW,LOSW,MICROF ,MODSEG,NBTPLN,REFRSH,SCRDIA
COMMON /HDWARE/ SPLITS,TABCUR,TRMTYP
COMMON /HDWARE/ MAXTRM,PRVXCO,PRVYCO,PRVZCO,STMCTR,VWNOSF
COMMON /HDWARE/ DGPRES, DGCOOR, DGVIEW, DGTABL(2)
COMMON /HDWARE/ DGVALO(2), DGVALX, DGVALY, DGORIG(2), DGMATR(2,2)
c
Logical Description
COLTRM Terminal has color capability; valid for Tektronix 4113, 4115, 4105, 4107, 4109,
4125, 4128, 4129, CDC 790 with TEKEM and CDC 790 native terminals
DIVSCR Divided screen dialog; valid for CDC 721 terminals
LDFUSE Use LDF segmenting capability for entities
REFRSH Segment refresh/storage option on the terminal; set for Tektronix 4114 terminals
SCRDIA Graphics terminal has a scrolling dialog
SPLITS Split screen dialog area present
TABCUR Tablet cursor must be started; valid for Tektronix 4014, 4016, CDC IST III, and
CDC 721 terminals
DGPRES True if large tablet digitizer is present
COLORD True if color dialogue is in use on Tektronix 4105, 4107, and 4109 terminals
L3DVEW True: Draw 3-D data in 3-D mode

60458560 C

False: Draw 2-D data in 3-D mode
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4,14 Labeled COMMON/HDWARE/

Integer Description Qng

ALPHAT Alpha screen extras:

No extras involved in dialog

Refresh buffer on Tektronix 4014 or 4016 terminal
Interactive buffer on Tektronix 4014 or 4016 terminal
722/752

ADM-3

"Special alpha"

U HWN =O

ERASMD Erasing method:

0 Storage terminal (no erasing is possible); valid for Tektronix 4014,
4016, CDC IST III, and Tektronix 4114 when LDF is not in use

1 Erase by deleting the segment; valid for Tektronix 4113, 4114, 4115,
4107, 4109, 4125, 4128, 4129, and CDC 790 with TEKEM with LDF in use

2 Erase by drawing in background color; valid for Tektronix 4113, 4115, & s
4107, 4109, 4125, 4128, 4129, and CDC 790 with TEKEM when LDF is not in
use or while on a 4105 terminal

3 Erase by inverse video drawing; valid for CDC 721 terminals

LDFTRM Terminal”s local display file capabilities:

0 No LDF capability; valid for Tektronix 4014, 4016, 4105, CDC 721, CDC
IST III terminals

1  2-D LDF capability; valid for Tektronix 4113, 4114, 4115, 4107, 4109, {::E
4125, and CDC 790 with TEKEM terminals

2  3-D LDF capability; valid for Tektronix 4128, 4129, and CDC 790
terminals in native mode

LOSW List output switch:

1 Graphics area

2  Scrolling dialog area; set when alpha screen is 722/752, ADM-3, or s

"special" or when the terminal is a Tektronix 4113, 4114, 4115, 4105, ga,ﬁ
4107, 4109, 4125, 4128, or 4129 terminal or CDC 790 with TEKEM

PRVXCO

PRVYCO Previous X, Y, and Z for 3-D moves and draws

PRVYCO

VWNOSF View number of the surface in the terminal

STMCTR Step mode counter for 3-D dynamice rotation

MAXTRM Presently unused

4-10 60458560 C




4,14 Labeled COMMON/HDWARE/

Q; Integer Description

MICROF Local microprocessor switches:

Bit Description

0 Local character set or grid flag
0 Off
1 On

1 Local microprocessor type

0 GTA-1(SWII) black box or nomne
1 Tektronix local characters

MODSEG Segment modification capability:

tzjﬁ 0 Segments cannot be modified

1 Segments can be modified; valid for Tektronix 4125, 4128, 4129, or CDC
790 in native mode terminals

NBTPLN Number of bit planes on current terminal
TRMTYP Graphics terminal type:

4014 Tektronix terminal present

4016 Tektronix terminal present

CDC IST III (Plato) terminal present

4113 Tektronix terminal present

4114 Tektronix terminal present

4115 Tektronix terminal present

CDC 721 terminal present

4105 Tektronix terminal present

4107 Tektronix terminal present

4109 Tektronix terminal present
10 Ramtek 790 (CDC IEW) TEKEM mode present
11 Ramtek 790 (CDC IEW) native mode present
12 4125 Tektronix terminal present

; 13 4128 Tektronix terminal present
qij 14 4129 Tektronix terminal present

WCoONOUVPBEWN-=O

DGCOOR Status of large tablet digitizer coordinate system:
-1 If system is inactive
0 If system is not yet defined
1 If system is active

DGVIEW View of digitizer coordinate system

DGTABL(1) Screen position x of tablet area
DGTABL(2) Screen position y of tablet area

(Q;‘ 60458560 C 4=11




4,14 Labeled COMMON/HDWARE/

Description

Real
DGVALO(1) xt of digitizer origin
DGVALO(2) yt of digitizer origin
DGVALX xt of x—axis reference point
DGVALY yt of y-axis reference point
DGORIG(1) Screen position x of origin
DGORIG(2) Screen position y of origin
DGMATR Transformation matrix of digitizer coordinate system:
DGMATR(1,1) Matrix element (1,1)
DGMATR(1,2) Matrix element (1,2)
DGMATR(2,1) Matrix element (2,1)
DGMATR(2,2) Matrix element (2,2)
4-12 60458560 C
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4.15 Labeled COMMON/SWITCH/

@ 4.15 Labeled COMMON/SWITCH/

The switch COMMON passes control card parameters from the assembly language routine AIO to
system intialization.

CAUTION

Avoid using this COMMON throughout DDN since
it may be a good candidate for elimination
in the future.

SWITCH
c
INTEGER DSSWT,INDPIC(5),DCSWT,UMSWT,FSFLAG
(iij COMMON /SWITCH/ DSSWT,INDPIC,DCSWT,UMSWT,FSFLAG
C
Integer Description
DSSWT Drafting standard from control card (stores the parameter characters until

interpreted):

Parameter not set

82 ANSI
73 ANSI
DIN

NF (French)
BS (British)
SMS (Swedish)

Y
SN L WN -

INDPIC(1) Graphics terminal type from control card (stores the parameter characters until
interpreted):

Parameter not set

4014 Tektronix terminal present

4016 Tektronix terminal present

CDC IST III (Plato) terminal present
4113 Tektronix terminal present

4114 Tektronix terminal present

4115 Tektronix terminal present

CDC 721 terminal present

4105 Tektronix terminal present

4107 Tektronix terminal present

4109 Tektronix terminal present

10 Ramtek 790 (CDC IEW) TEKEM mode present
11 Ramtek 790 (CDC IEW) native mode present
12 4125 Tektronix terminal present

13 4128 Tektronix terminal present

14 4129 Tektronix terminal present

WoONSOULVEWNFE O

INDPIC(2) Menu area special from control card (stores the parameter characters until
interpreted):

-1 Parameter not set

60458560 C 4-13




4,15 Labeled COMMON/SWITCH/

Description

Integer
INDPIC(3) Local assist on/off from control card
INDPIC(4) Tablet setting from control card:

0 No tablet

1 Standard or Option 13 tablet

2  Option 4957 Tektronix tablet
INDPIC(5) LDF on/off from control card
DCSWT No configuration display (DC parameter)
UMSWT Units of measure from control card:

0 Metric (mm)

1  English (inch)

2 English (foot/inch)
FSFLAG FS parameter flag from control card
4-14 60458560 C
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4,16 Labeled COMMON/IPATCM/

4.16 Labeled COMMON/IPATCM/

Integer common for pattern use.

INTEGER IPAT(20)
COMMON /IPATCM/ IPAT

Table 4-1 describes the integer common retrieve modals for pattern use,

Table 4-1. Integer Common Retrieve Modals

Integer Description
IPAT(1) Origin method:
0 Screen position
1 Enter coordinates
2 Existing point
3 Delta from curve end
4 Normal to curve

IPAT(2) Rotation axis:
0 x/xt axis
1 y/yt axis
2 z/zt axis
IPAT(3) Orientation:

0 Work space
1 Model space

IPAT(4) Entity grouping:
0 On
1 Of f
IPAT(5) Entity level:
0 Use original levels
1 Offset from original levels
2 Use current level
3  Specify level

IPAT(6) Entity pen:
O Use original pen
1 Use current pen
2  Specify pen
IPAT(7) Entity color:
0 Use original entity color

1 Use current color
2 Specify color

60458560 C
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4,16 Labeled COMMON/IPATCM/

Integer Common Retrieve Modals (Continued)

Table 4-1.
Integer Description
IPAT(8) Entity names:
0 Drop entity names
1 Retain entity names
IPAT(9) Set when used:
0 On
1 off
IPAT(10) Offset level
IPAT(11) Specified level
IPAT(12) Specified pen
IPAT(13) Specified color

Table 4-2 describes the copy modal for pattern use.

Table 4-2. Integer Common Copy Modal
Integer Description
IPAT(14) Copy overwrite modal (used by COPY ALL):
0 Prompt if pattern already exists
1 Overwrite all existing patterns
2 Do not overwrite existing patterns
4-16 60458560 C
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4,16 Labeled COMMON/IPATCM/

Table 4-3 describes the integer common file information for pattern use.

Table 4-3, Integer Common File Information
Integer Description
IPAT(15) File number of a pattern library on which one of the following operations is
being applied to:
Create (primary only)
Retrieve (primary or secondary)
Delete (primary only)
List (primary or secondary)
Copy To (primary or secondary)
Update To (primary or secondary)
IPAT(16) File number of a pattern library on which the following operation is being
applied to:
Copy From (primary or secondary)
IPAT(17) Bit flag (= 1 if pattern library is permanent):
Bit Description
0 Primary library
1 Secondary library
IPAT(18) Bit flag (= 1 if pattern library has write permission):
Bit Description
0 Primary library
1 Secondary library
IPAT(19) Address of a pattern in the pattern library
IPAT(20) Address of a pattern in the pattern directory

60458560 C




4,17 Labeled COMMON/RPATCM/

4.17 Labeled COMMON/RPATCM/

Real common for pattern use.

INTEGER RPAT(5)
COMMON /RPATCM/ RPAT

Real Description

RPAT(1) Scale factor

RPAT(2) Rotation angle
RPAT(3,4,5) Pattern origin (x,y,z)

4.18 Labeled COMMON/CPATCM/

Character common for pattern use.

CHARACTER PRILIB(SYFNL),SECLIB*(SYFNL),PNAME*(SYCPNH)
COMMON /CPATCM/ PRILIB,SECLIB,PNAME

Character Description

PRILIB Name of the primary library

SECLIB Name of the secondary library

PNAME Name of the pattern being processed

4.19 Labeled COMMON/PATUP/

Integer common for pattern update.

INTEGER UPDAT,BLANKP
COMMON /PATUP/ UPDAT ,BLANKP

Integer Description

UPDAT Flag set to 1 after the first time the TAPE3 pattern update prompt appears.
This is used to tell subroutine INIT not to display the pattern update

prompt each time the user gets a new part.

BLANKP Flag set to 1 to tell subroutine INIT that a blank part is being requested

from pattern update.

60458560 C



4,20 Labeled COMMON/CPATUP/

4.20 Labeled COMMON/ CPATUP/

Character common of pattern update.

CHARACTER UPNAME* (SYFNL)
COMMON /CPATUP/ UPNAME

Integer Description
UPNAME Name of the pattern library that the patterns are updated to

4.21 Labeled COMMON/NOS/

INTEGER NOS
COMMON /NOS/ NOS

Integer Description

NOS Flags which system is being run:
0 NOS
1 NOS/BE or SCOPE
2  NOS/VE

4.22 Labeled COMMON/FROMBF/

INTEGER FROMBF(513)
COMMON /FROMBF/ FROMBF

Integer Description

FROMBF Buffer used for the FET of the pattern library being updated. This common is
local to overlay CX477.

4.23 Labeled COMMON /COMEGNC/

Temporary integer and real common used by Extended Geometry and N/C.
INTEGER IMODE2(128)

REAL RMODE2(128)
COMMON /COMEGNC/ IMODE2 ,RMODE2
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Index

A

Analysis accumulator 3-155
Approximation  3-52
APT IV 1-13
Array
Circular 3-24
Rectangular 3-23

Balloon  3-33

Bezier curve 3-50

Blending  3-52

Bore 3-142

Buffer, neutral display file 2-4

C

Center drill 3-141
Centerline 3-87
Bolt circle 3-88
Detail magnified 3-88
Points and circles 3-87
Through set of points  3-87
Circle 3-7
CLFILE format 1-9
APT/AC 1-15
IBM-360 1-14
CLFILE modals 3-106

COLDIA 2-3
COLGRA 2-3
COLMOD 2-4
Color

Background 2-3
Graphics 2-3
Text 2-3
Color model 2=4
Color number
Levels 2-55
Pens 2-68
Color spectrum display flag 2-4
COLSPE 2-4
Common arrays  2-1
Common declarations 2-2
Cone 3-41
Conic 3-9
Constraint set entity 3-156
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Conversion 3-53
Copious data 3-25
Coreload assignments 1-1
Counter sink 3-145
Curvature constraints 3-162
Curve
Bezier 3-50
Machining 3-21
Curve, composite 3-14
Curve evaluation 2-8
Curve parameters 3-1
Cylinder  3-39,42

D

Data point set 3-159
Data pool 1-36
Data structure set 3-160
Datum feature 3-94
Datum target symbol  3-34
DBUF 2-4
DEPTH 2-4
Detail magnify 3-13
Dimension
Angular 3-76
Arc length  3-80
Chamfer 3-63,69
Diameter 3-72
Linear 3-55
Radius 3-60
Taper 3-63,67
Thickness 3-65
Directory 1-35
Display modals  3-105
Drill 3-140
Dupl and truncate/extend 3-54

EC 2-5

ECURV  2-8

Edit modals  3-105

Entity common 2-5

Entity data 1-28,38

Entity dependent integer data  2-81
Entity dependent real data  2-82
Entity location 1-27

Entity name information 1-28
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Entity selection

Entity selection 2-9

Entity symbolic name table 2-87
Entity types 3-1

Entity types, data pool 1-36
ENTSEL 2-9

ESURF 2-11

F

Feature frame 3-90
Fixed point constraints 3-161

G
GC  2-12
GCA  2-15

General configuration array 2-15
General note 3-84
Geometric tolerance, composite 3-97
GI 2-17
Global part file 1-22
GOSwW 2-18
GOTO control switch 2-18
GPG pointer entity  3-103
GR 2-18
Graphic common 2-12
Graphic procedure common
Integer 2-17
Real 2-18
Graphic return switch 2-19
GRAPL variables 3-35
Group 3-33
GSW 2-19

H

Header information 1-26
Hexahedron 3-158

HLS 2-3

Holder 3-151

IBM 1-14
ICEM DDN Version 1.4
Post- 1-23
Pre- 1-23
IMODE 2-20
Individual pattern format 1-25
Inserts 3-103

Index-2

Integer, view data  2-47

Integer data, curve format 1-39
Integer modals 2-20,53

Integer multi-view values 2-60
Integer system modals 2-34
Integer system table 2-76
Interpolation  3-52

IPARTD format 1-19

ISMOD 2-34

IXMODE 2-53

. s

Label, general 3-63

Labeled
COMMON/CDC1/  4-3
COMMON/CHRCOM/ 4
COMMON/COMMDP/ 4
COMMON/COMPM/  4-3
COMMON/CPATCM/  4-1
COMMON/CPATUP/  4-1
COMMON/EDLCOM/  4~1
COMMON/FETS/  4-1
COMMON/FILEN/  4-5
COMMON/FROMBF/  4-1
COMMON/HDWARE/  4-9
COMMON/IDFCOM/  4-1
COMMON/INTCOM/ 4-1
COMMON/IPATCM/  4-1
COMMON/NOS/  4-19
COMMON/RPATCM/  4-18
COMMON/SWITCH/  4-13
COMMON/TABOO/  4-2
COMMON/TM/  4-4
COMMON/TNI/  4-3

Lathe threading  3-147

Lathe turning 3-146

LEVCOL  2-55

Line 3-5

Logical format 1-9

M

MADD 2-56

Mass access device data 2-56
Master data format 2-78

Master entity list  2-77

MATH  2-57

Math constants 2-57
Message—-menu—-macro parameters 2-58
Mill 3-139

MMP 2-58

MVIEW 2-60

MVIEW
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N/C data RMODE

N

N/C data RMODE 2-71

N/C file names 3-104

N/C modals 3-103

N/C toolpath copious data 3-26
NDF 2-4

Nibbling punch  3-150

Notching punch  3-149

Note, general 3-84

P

PAGE 2-66
Paging data  2-66
Parallel to arc 3-86
Parallel to line 3-85
Parameters, zoom 2-89
Part entry format 1-17
Part index
First sector 1-17 -
Subsequent sectors 1-17
Part storage, disk 1-17
Pattern library
Directory 1-31
File 1-24
Header 1-25
Pattern storage, disk 1-18
PENCOL 2-68
Physical structure 1-12
Plane 3-36
Point  3-3
Point set  3-17
Polynomial curves 3-159
Pre—generation insert statements 3-104
Program common  4-1

Real modals  2-69
Real system modals 2-73
Real viewing values 2-74
Ream  3-143
Record type 2000, postprocessor
commands 1-9
Record type 3000, surface data 1-10
Record type 5000
Directions 1-11
Parameters 1-11
Points 1-11
Record type 6000
ARELEM Flags 1-11
Parameters 1-11
Specifications 1-11
Record type 9000
ARELEM Parameters 1-12
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RMODE  2-69
RSMOD  2-73
RVIEW  2-74
S

Schematic connection table entity 3-165
Schematic element 3-163
Schematic net table entity  3-165
Section lining 3-89
Sector zero 1-16
Sphere 3-38
Spline
Non-regenerative 3-20
Rotated cubic  3-11
3-D 3-18
STAB1 2-76
Standard punch 3-148
String 3-22
Surface
Composite 3-48
Curve mesh  3-44
Driven curve  3-49
Fillet  3-46
Of fset 3-47
Ruled/developable  3-43
Surface evaluation 2-11
Surface parameters 3-1
Surfaces of revolution 3-37
Systems entity  3-152
Systems GPG  3-103
Systems lathe contouring GPG  3-123
Systems lathe drill GPG  3-127
Systems lathe threading GPG 3-131
Systems pocket GPG 3-118
Systems point-to-point GPG 3-108
Systems profile GPG  3-113

T

Tablet file 1-34

TABL 2-717

TAB2  2-81

TAB3  2-82

TAB4  2-83

TAB4 data  1-27

TABS 2-87

Tangent constraints 3-161
Tap 3-144

TAPE3 format, ICEM DDN 1-16
Technology file, user 1-18
Template  3-100
Template instance 3-101
Tool  3-138

Bore 3-142

Center drill 3-141

Index-3




Tool

Counter sink  3-145
Drill  3-140
Holder  3-151
Lathe threading 3-147
Lathe turning  3-146
Mill 3-139
Nibbling punch  3-150
Notching punch  3-149
Ream  3-143
Standard punch  3-148
Tap 3-144
Toolpath  3-135
Composite 3-136
Toolpath GPG  3-137
Torus 3-40

U

User technology file, disk

Index-4

v

Vector 3-15

View control switch 2-88

Zoom scale, saved

View definition table 2-83

View information 1-27
View layout 3-152

Y 4

VsSw  2-88
ZooM  2-89

Zoom scale, saved 3-154
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