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It provides a means of exercising ACIS functionality
without writing or compiling a

stand-alone C++ application. This helps developers
learn and prototype functionality.
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Starting Schime AIDE
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Windows Platform

Topic: *Scheme AIDE Application
To start the application on a Windows platform, locate the executable file in your installed
directory and double click on the filename. The executable filename is
$SA3DT\bin\$ARCH\acis3dt.exe, where $A3DT is an environment variable that is defined as
the name of your root installation directory and $ARCH is an environment variable that is
defined as the name of your platform directory (NT).
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; Sample input file test.scm
(define bl (solid:block (position -20 -20 0) (position 20 20 5)))i§3\‘

;s bl

| (define sl (solid:sphere (position 0 0 0) 15)) 2
-
(define new (bool:intersect bl sl))

/;; new

/ Example 6-1. Sample Command Input File
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Figure 6-1. Command Input File



; Delete all entities from the view
(part:clear)

y: ¥k

; Load the Scheme input file test.scm
(load "test.scm”)

re 8
Example 6-2. Executing the Command Input File
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Unite a Block and a Cylinder
C

Topic: Scheme AIDE Application —

! Example 6-3 creates a block and a cylinder, then unites them. Figure 6-2 shows the model

before and after the entities are united.

)\
%W%Qg WX S

; Create a solid block §§§§
(define bl (solid:block (position -20 -20 -20) S SN

(position. 20 20 20)))

/;; bl \

; Create a cylinder

/(define cl (solid:cylinder (position 20 0 —-20) s k

(position 20 0 20) 20)))

7p el

; Unite the two bodies into a new body ggg;:}7r§§§§%ééé£§;
(define ul (bool:unite bl cl)) ::ih ‘§§§§§Q
37 ul — AN

Example 6-3. Unite Block and Cylinder \ |
7 el
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Figure 6-2. Unite Block and Cylinder
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Topic Scheme AIDE Application
Example 6-4 rotates the body u1 (after the union) from Example 6-3 so you can view it
from a different angle. A transform is first defined, then applied to the body. Figure 6-3

shows the rotated body.
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///// Z{f>7QZé%?f\}\\\\\\_Jégﬁjfjjﬁﬁfjjjﬁjj/' \\\\\\\\:>> ' )
; (part:clear) .
; Create a solid block
(define bl (solid:block (position -20 -20 -20)
(position 20 20 20)))

\/

| ;; bl
9 677 ; Create a cylinder
(define cl (solid:cylinder (position 20 0 -20)
(position 20 0 20) 20)))
pig sel

; OUTPUT Before Union

; Unite the two bodies into a new body

(define ul (bool:unite bl cl))

g sal

; Define a transform, tl, to rotate an object about the z-axis by

; 90 degrees

(define t1 (transform:rotation (position 0 0 0 )
(gvector 0 0 1) 90))

3 ot

; OUTPUT After Union

; Apply the transform tl to the body ul

(entity:transform ul t1)

;2 #lentity 2 1]

; OUTPUT Rotate/Transform

V) 9y

Example 6-4. Rotate Body
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Save and Load G
Topic: Scheme AIDE Application
| ACIS models can be saved to a part save file for later retrieval. They can be saved in text /

/

i 4

mode (file extension .sat) or binary mode (file extension .sab). Refer to the Kernel
Component Manual for information about save files.

Example 6-5 saves the body u1 created in Example 6-4 into a part save file in text format
and then retrieves it from that file as a body with a new name.

; Save the model in text mode to file test.sat

(part:save “test” #t)

32 R

; Delete all the entities

(part:clear)

7z

; Nothing in view window now

; Retrieve, or load, the model from the text mode file test.sat
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Example 6-5. Save and Load
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acis>

% prefix notation

acis>(* 45 68)

3060

/ acis>(* 45 68 77)
235620

/ acis>(* (+405) (*4 17))
3060

acis>(solid:block (position 0 0 0) (position 20 20 20))

o <l /)
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% #[type of object <arguments>]

;creates a position object
acis>(position 20 20 20)
#[position 20 20 20]

% :creates a solid block

acis>(solid:block (position 0 0 0) (position 20 20 20))

=
.

/////////// <l /)
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acis>(define prod (* 45 68))
prod
/ acis>prod

/ 3060

acis>(define p1 (position 10 20 30))

V.

/////////// <l /)
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/ ;:Ddefine the procedure “square”

/ acis>(define (square x) (* x x))

) e
/ / W
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? (cond (<condition_1> <consequence_1>)

(<condition_2> <consequence 2> )
/ (<condition_3> <consequence 3>)
(else < consequence_3 >)

)

/ ;Procedure for printing out an edge’s type
/ (define (tell_ my_edge type edge)
(cond
((edge:circular? edge) (print “Circular_edge™))
((edge:elliptical? edge) (print “Elliptical _edge”))
)

(else (print “Is this an edge?”))

149 1y <Al /)
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and or not

;Procedure for printing out an edge’s type
/ (define (tell_ my_edge type edge)

(cond
/ ((and (edge? edge) (edge:circular? edge)) (print “Circular_edge”))
((and (edge? edge) (edge:elliptical? edge)) (print “Elliptical_edge”))
)

(else (print “Is this an edge?”))

N>
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%/ (if (<condition> <consequence> <alternative> )

(define cube (solid:block (position -30 -30 -30) (position 0 0 0)))
/ (define ball (solid:sphere (position 100 100 100) 25)) ~
/ (define intersection (bool:intersect cube ball)) <
(if (solid? Intersection) N
(print “They overlap”) S
(print “They don’t overlap”) §
)
N
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? ; Create a cube and a sphere a unite them to form a body called union
(define cube (solid:block (position -30 -30 -30) (position 0 0 0)))
/ (define ball (solid:sphere (position 5 5 5) 25))

(define union (bool:unite cube ball))

; Create a list of the edges in union, find its lenght, start the recursion
/ ; To run type (et union)
/ (define (et body)
(define eelist (entity:edges body))
(define list-length (length eelist))
(work-through eelist list-length) )
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; Definition of work-through

% (define ( work-through alist index)

(define edge (list-ref alist (- index 1)))
(tell-me-edge-type edge)
(if (<=0 (- index 1))

( work-through alist (- index 1))

% (print "No more edges")
)
)

(et union) ;Run the program
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? Muorne pyHkumn ACIS Scheme BoaspalatoT tmn list (cnncok)
% (define eelist (entity:edges body)
30ecb QyHKuma entity:edges Bosspauwaert list, koTopbin Mbl Ha3Banu eelist

/ C nomoubio pyHKumMn length Mbl MOXXeM y3HaTb AfMHY CNUCKa, a C MOMOLLbIO
/ npouenypesbl list-ref nonyynTs HymMmepoBaHHbIN ANIEMEHT CrmcKa.

ACIS Scheme cooepXxuT ewe aBe noresHble PyHKUNKM ansa paboTbl CO CNUCKOM:
car un cdr. [lepBasi, Bo3BpaLlaeT rofloBHOWN 3rIeEMEHT CMNUCKa, a BTopas — OCTaToK
cnncka(bes nepBoro arieMeHTa.

PyHKUMM NO3BONSAT 06pabaTkbiBaTb CMNCOK Oe3 BLISICHEHUS €ro ASMHHbI.

/AL
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2 acis>(define e-list ‘(e1 e2 e3 e4 ()

/ Kﬂ%//&\/

acis>(print (car e-list))

el
/ acis>(print (cdr e-list))
/ (e2e3e4d ()

///// <l /)
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y (define ( work-through alist)
(define edge (car alist))
(tell-me-edge-type edge)
(if (null?(cdr alist))

% (print "No more edges")

( work-through (cdr alist))

===
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(for-each proce
(define (edge-types body)

/ (define elist (entity:edges body)) S
/ (for-each tell-me-edge-type elist))

ure list1)




A

% 3Ha4yeHne nepeMeHHON MEeHAETCA C NOMOLLLIO onepaTopa set!

(define val 67)
;val=67
(set! val 77)

% val=77

/ Onepatop Takke Ucnonb3yeTcs Ans pacluMpeHnst cnmncka

(set! load-path (const “C:\tmp” load-path))

===
yo

///////// <l /)
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% dyHKUMA let no3BonsgeT ncnonb3oBaTh NepeMeHHbIe NoKasibHO.
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(let ((variable-name-1)(expression-1)
(variable-name-2)(expression-2)
(variable-name-3)(expression-3))
body-expression)

% (define ( work-through alist)
(let ((edge (car alist))
(tale (cdr alist)))
(tell-me-edge-type edge)
(if (null? tail)
(print "No more edges")
( work-through (tail))

)
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9 [ KntoueBoe CroBo MO3BOSISIET UCMNOMb30BaTb HE MMEHOBAHHYHO(MNOKASIbHYHO)
npolenypy.

2 (lambda (function -arguments) (function-body))

(define c-face
(lambda (body)

)

/ (let* ( E

/ (face-list (entity:faces body))

/ (number (length face-list))) =
(display "Nunber of faces=") N
(display number) D
(newline)) §

S
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NOYEBOE CII0BO MO3BOMAET UCMONbL30BaTb HE MMEHOBAHHYO(JTOKanbHYH0) ~—
v/ npoueaypy.

)
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0( (do (variable init-expression update-expression)
(test-expression exit-expression) continue-expression)

% ; Print out 10 different position round the base of a cone
; To run type (basepos)
(define basepos

Yavwi

(lambda ()
/ (let*
((cone (solid:cone (position 0 0 0)
(position 0 0 30) 15 0))
(edges (entity:edges cone))
(base (car edges)))
(do ((param O (+ param 0.1)))
((> param 1) 'finish)
(display (curve:eval-pos (curve:from-edge base) param))
(newline)))))
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(define c1 (solid:cylinder (position 0 0 -50)(position 0 0 50) 20))
(define c2 (solid:cylinder (position 0 0 -50)(position 0 0 50) 20))
(define c3 (solid:cylinder (position 0 0 -50)(position 0 0 50) 20))
(define t1 (transform:rotation (position 0 0 0) (gvector 1 0 0) 90))
(define t2 (transform:rotation (position 0 0 0) (gvector 0 1 0) 90))
(entity:transform c1 t1) ;Rotate about the x-axis
(entity:transform c2 t2) ;Rotate about the y-axis

(define cross (solid:unite c1 c2 c3)) ;Unite ¢1 with c2 and c3
Wi NN
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(define cone1 (solid:cone (position 40 0 0) (position 0 0 0) 25 0))

(define cone2 (solid:cone (position -40 0 0) (position 0 0 0) 25 0))

(define coned (solid:unite cone1 cone2))

(define plane (face:plane (position -100 100 5) 200 200 (gvector 0 0 -1)))
(define cut (sheet:face plane))

(bool:subtract cone3d cut )
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; Make a cylinder called cyl1

( define cyl1 ( solid:cylinder ( position 0 0 -50) ( position 0 0 50) 20))
% ; Make a cylinder called cyl2
% ( define cyl2 ( solid:cylinder ( position 0 -50 0) ( position 0 50 0) 20))

; Make a cylinder called cyl3

( define cyl3 ( solid:cylinder ( position -50 0 0) ( position 50 0 0) 20))

; Intersect cyl1 and cyl2 and cyl3

( solid:intersect cyl1 cyl2 cyl3)

; Find out its mass

( solid:massprop cyl1)
; (("volume" . 37490.3513788031) ("accuracy achieved" . 1.59770766448665e-005))
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lending ~
5 & The sharp edges and vertices in models must often be replaced by faces in order to
O improve the model. This operation is called blending. Blending is used to soften
sharp edges and corners and to create smooth transitions from one surface to
? another. These changes may be needed to make a model more photorealistic, more
% aesthetically pleasing, safer, stronger (fewer stress points), or physically realizable

(easier--or even possible--to manufacture).
I e 2T NN\ 4

1k S
B ﬁ//// eSS\ . \

/]
S o

Orniginal Blended Edge
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Booleans ~
& Boolean operations (Booleans) perform the set operations unite, intersect, and

VV/ L3 — S
// / Z//4_
ﬁ//// EEESSSN s
subtract on bodies. Booleans operate on model topology. Booleans use intersectors

s
Q ( to find intersections between bodies and then decide which pieces to group together
and which to discard. A body may be composed of solid, sheet or wire components.
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Original United

Cylinder Subtracted
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Covering
Coverlng fits a surface over a closed loop of curves (wires); i.e., all the boundaries
must be specified. For each wire in the wire body, an attempt is made to calculate a
surface which contains all of the edges of the wire. A face is created and the

% coedges of the wire are made into loops in the face. If a surface can be calculated, it

is used for the geometry of the face.

7/

Covered Suface
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Offsetting
New wires or faces can be created by offsetting from a reference wire body or face.
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Laws may be used for offsetting.
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kinning and Lofting
5 & Skinning fits a surface through a series of curves (wire bodies). Lofting starts with a
Q & surface and fits another surface through a coedge of the original surface and a

series of curves (coedges). Lofting takes into consideration the tangents from the
Pl T TN N

| {
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original surface at the first coedge and last curve. Laws may be used for lofting.
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Original Lofted Sutface

Skinned Suface
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Stitching
Stltchlng joins two bodies along edges or vertices that are identical. A stitch is
S|mpler than a Boolean operation because stitching avoids face-face intersections

and the evaluation of lump and shell containments. Most of the overhead in a
% stitching operation is associated with comparing edges to determine if they are

entirely identical (coincident) or share some coincident subregion.

Two separate bodies New single body stitched \
at edge
/ <

X \
&
', §

Original Stitched Body
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weeping
Sweeping creates either a solid body or a sheet body by sweeping the profile, or —
‘ ﬁ shape, along a path or along an axis. The profile can be a face, a wire body, a
[ closed group of edges, or an open group of edges. Whereas an open group of
% edges always results in a sheet body when swept, all other profile instances can

/Z o Mose ModeatoninaCis

result in either a solid or a sheet body. Laws may be used for sweeping.
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Sweep Along Expanded Helix
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weepmg 2
;; create an equilateral triangular prism
(deflne wedge
(solid:sweep-wire
(wire-body

(list
/ (edge:linear (position 0 0 -20) (position 30 0 -20))
(edge:linear (position 30 0 -20) (position 30 60 -20 "polar"))
(edge:linear (position 30 60 -20 "polar") (position 0 0 -20))))
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